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1989 Annual Report on Alaska’s Mineral Resources

Jill L Schneider, Editor

SUMMARY

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

This circular is the eighth in a series of annual
ANILCA reports. The report provides information
about current Alaskan mineral projects and events dur-
ing 1988; the emphasis is on Federal activity. The repart
addresses both onshore and offshore areas of Alaska.

The U.S. Geological Survey (USGS), the U.S.
Bureau of Mines (USBM), and the Minerals Manage-
ment Service (MMS) are the principal Federal agencies
that publish information about mineral resources in
Alaska. Their reports and data are commonly used by
other Federal agencies in decisionmaking on land use,
access, environmental impacts, and mining claim evalu-
ation. The time required for sample analysis, data syn-
thesis, and the publication process is lengthy, so scientific
reports are generally issued a year or more after the
initial sample and data collection. Other sources of
information include Federal and State publications, trade
and professional journals, newspaper articles, prescnta-
tions at public meetings and hearings, and press releases.

Information is provided for two broad categories of
minerals:  energy resources and nonfuel-mineral
resources.

Energy Resources
OIL AND GAS

Oil aod gas, the most valuable commodities in
Alaska, increased production in 1988 to 738 miliion
barrels of 01] and 188 billion cubic fcet of dry natural gas.
Oil prices fell during the year to their lowest level in
December, but started to recover in early 1989. In a

Manuscript approved for publicatioo, June 22, 1989.

marked departure from past practice, BP Exploration
now sets the contract price of oil at the beginning of each
month, based on the previous month’s average spot
market price.

The Alaska Oil and Gas Commission issued 157
dulling permits in 1988; 135 development wells and 5
exploratory wells were drilled. Seismic exploration is
underway at Granite Point, Kuparuk River, and Yukon
Flats.

Activity on the North Slope remained strong, with
four producing oil fields, and several others under devel-
opment. The Prudhoe Bay, Kuparuk River, Lisburne,
and Endicott fields produced almost 95 percent of the
State’s total oil. The Trans-Alaska Pipeline System
(TAPS) currently carries 2.1 million barrels of this oi)
daily. In south-central Alaska, four of the Cook Inlet
region’s gas frelds—Beluga, Kenai, McArthur River, and
North Cook Inlet—produced 90 percent of the State’s
dry natural gas.

The State of Alaska conducted two competitive
onshore [ease sales on the North Slope in 1988. High bids
totaling $20.8 million were offered for 465,000 acres of
land. The MMS held three competitive lease sales on the
Outer Continental Shelf (OCS) of Alaska in the Beaufort
Sea, Chukchi Sea, and North Aleutian Basin planning
areas. High bids totaling $688 million were accepted for
3.4 million acres. Bids from a 1984 MMS lease sale in the
Navarin Basin area were refunded due to disputed claims
of jurisdiction at the Soviet-American boundary.

Other MMS activities include joint studies with
other Federal and State mineral agencies. The MMS and
USGS completed a national inventory and assessment of
oil and gas resources. Cooperative studies between the
MMS and State of Alaska targeted the Arctic National
Wildlife Refuge (ANWRY) and the continental margin of
the Beaufort Sea

The USGS continued its energy-resource studies
on the North Slope of Alaska, including a compilation of
geologic reports on the National Petroleum Reserve in
Alaska (NPRA) and research on natural-gas hydrates.
Elsewhere in the State, work continues on the geology
and petroleum potential of the sedimentary basins of
interior Alaska and on the petroleum source potential of
Alaska’s coals.
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In 1988, the Bureau of Land Management (BLM)
completed the ANILCA 1001 Central Arctic Manage-
ment Area (CAMA) report. The report has been seat to
Congress as required by ANIL.CA. BEM also completed
oil and gas assessments on six national wildlife refuges
for the Fish and Wildlife Service (FWS). BLM geologists,
either independeatly or with other agencies, continued
their ongoing miaerals studies throughout Alaska, with
special focus on the North Slope, ANWR, and the
Stecse/White Mountains area. It is expected that several
of these studies will be issued as open-file reports in
1989.

In keeping with its mission to protect fish, wildlife,
and habitat, the FWS monitored petroleum-related activ-
ities and the cleanup of polychlorinated-biphenyl(PCB)-
contaminated materials in the Kenai National Wildlife
Refuge. The FWS issued special use permits for geologic
work in four refuges, and reviewed permit applications to
the U.S. Army Corp of Engineers in order to recommend
measures to minimize habitat losses. In addition, final
management plans were released for lands in three
national wildlife refuges.

The Department of Energy (DOE) continued
developing a computerized data base of Arctic energy-
related technical information, DOE sponsored seminars
to present new technological petroleum research find-
ings, coordinated interagency petroleum research, and
studied the applicability of recovery techniques to petro-
leum reservoirs in the Arctic. Research focused on
ice-island géneration and drift patbs in the Beaufort Sea,
responses of sea-floor soils to strong earthquakes, and
gas-hydrate reservoirs.

Arctic National Wildlife Refuge.—During 1988, the
FWS and BLM completed a proposed oil and gas man-
agement plan {or the 1002 area of the ANWR. A draft
legislative environmental impact statement (EIS) was
issued, and public hearings were held, on the issue of
Native land exchanges between the ANWR and other
refuges in Alaska. The proposed exchanges were recom-
mended by the Secretary of the Interior in a Record of
Decision, January 1989.

The BLM and FWS continued to respond to public
and Congressional inquiries regarding oil and gas poten-
tial of the 1002 area. To belter address these questions,
BLM scientists continue to supplement their ANWR
studies by reviewing offshore geological and geophysical
information.

COAL AND PEAT
1988 was the second consecutive year of record

coal production in Alaska. As the fourth most valuable
mineral commodity in the State, 1.55 million tons of coal
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was produced at an estimated worth of $44.3 million.
This is an increase of 5 percent by value over 1987.
Slightly more than one-balf of total production was
exported to Korea and Japan.

All commercial coal production presently comes
from the Usibelli Coal Compauny’s single mine in central
Alaska. In the future, two more mines may be operating:
Diamond Alaska has received final approval for mining
at its Beluga site on the west side of Cook Inlet, and
permitting is underway for the Wishbone Hill min¢ in the
Matanuska Valley.

The USGS continued its coal program with an
assessment of the coal resources on the North Slope,
geochemical analyses of coal from the Healy coal fields,
and an investigation of the thickest known coal bed in
Alaska, the Death Valley coal seam on the Seward
Peniosula.

Other Federal coal activity in 1988 included BLM
management of a coal Jease in the Jarvis Creek field near
Delta Junction, USBM-sponsored studies for revegetat-
ing abandoned coal mine propertics, and comments by
the FWS regarding the EIS and subsequent permitting at
the Beluga field.

Alaska’s peat production rebounded dramatically
in 1988 to 55,000 cubic yards, up 20 percent from 1987’s
declining levels. Peat is used primarily as an agricultural
soil conditioner, with minor amounts burned for beat in
some villages,

URANIUM

As in 1987, no uranium ore was produced in
Alaska during 1988. The productiom of uranium in
Alaska is not economically feasible at this time due to
high exploration and production costs, and the currently
depressed market for uranium.

Exploration research for uranium was continued
by the USGS at a low level; most of the activity relates to
previously collected data. Two reports were issued: a
study of uranium occurrences in the Iditarod quadrangle,
and a paper related to the Death Valley uranium deposit
on the Seward Peninsula.

GEOTHERMAL RESOURCES

Geothermal resources in Alaska are associated
with widespread young volcanic activity in the southern
part of the State. During 1988, the test well at Makushin
Volcano near Dutch Harbor and Unalaska was plugged;
economic conditions do not allow development of the
geothermal resources at this time, The USGS continned
mapping at the Emmons Lake caldera near Cold Bay.




Nonfuel-Mineral Resources
METALLIC MINERALS

Alaska’s mineral industry expanded significantly in
1088 in terms of dollars spent and minerals extracted.
Exploration expenditures nearly tripled from $15.7 mil-
lion in 1987 to $44.5 million in 1988. Major construction
occurred at the Greens Creek and Red Dog mines during
the year, and development expenditures more than dou-
bled from $100.3 million in 1987 to $269.7 million in
1988. The total value of metals produced increased 8
percent in 1988 to $114.1 million. As the second most
valuable commodity in the State, 265,500 ounces of gold
were produced in 1988, a 16 percent increase in volume
over 1987.

In the exploration for precious metals, industry
aclivity focused on lode gold mines. Final evaluation was
completed at the Golden Zone mine north of Anchorage.
Exploration drilling was performed at the Rock Creek
prospect near Nome on the Seward Peninsula. Ongoing
evaluation continues at the Shumagin prospect on Unga
Island. Finally, the possibility of reopening the Alaska-
Juneau, Chichagof, Hirst-Chichagof, Jualin, and Kens-
inglon mines in southeastern Alaska was explored.

Industry activity also included continued successful
development of the Red Dog zinc-lead-silver deposit in
northwest Alaska, completion of plans for opening the
Greens Creck silver-zinc-lead mine on Admiralty Island
in southeast Alaska, and continued studies at the Quartz
Hill molybdenum deposit in southeastern Alaska. Once
in production, the Greens Creck mine will be the largest
silver producer in the United States, and the Red Dog
mine will be the largest zinc-lead producer in the West-
ern World.

The Alaska Mineral Resource Assessment Pro-
gram (AMRAP) continues to be the focus of USGS
mapping and mineral resource assessment within Alaska.
In fate 1987 and early 1988, USGS scientists released
major reports on the metallogeny of metalliferous lode
deposits and placer districts of Alaska;/ initiated and
continued research, field studies, and report-writing for
mineral assessments of 26 1:250,000-scale quadrangles;
and performed specialized geologic studies at a détailed
scale for 31 projects in the State. Two proposals are being
considered for joint study between the USGS and the Far
East Branch of the USSR Academy of Sciences._ -

The Trans-Alaska Crustal Transect (TACT)_ pro-
gram and the interagency cooperative study of thé' White
Mountains National Recreation Area are other impor-
tant USGS programs. During 1988, work on the TACT
program included detailed geologic mapping; magneto-
telluric, seismic refraction, and reflection surveys; and
interpretation, publication, and presentations of project
findings. Reports released on research from the White

Mountains National Recreation Area included publica-
tions on sample analyses, placer gold deposits, and min-
eral resource assessment.

The USBM updated a computerized mineral
deposit data base, published an economic feasibility
study for the Juneau gold belt, and released reports op
land availability for mineral exploration in western and
southwestern Alaska. Mineral assessmcent programs
were carried out in the Valdez Creek and Juneau mining
districts, the White Mountains, and the Chugach
National Forest. Minerals assessment of the Tongass
National Forest was completed and provided to the
USES for use in developing the Tongass Land Manage-
ment Plan. Geologists evaluated critical and strategic
mineral deposits at 22 Jocations in the State.

The USBM also established a Tecbnology Transfer
Office in Anchorage, staffed by professionals with back-
grounds in mining and metallurgy. This office works
actively with various Federal and State agencies, univer-
sities, industry, and individuals on technology issues and
needs.

The BLM issued draft EIS’s analyzing the impacts
of placer mining on four watersbeds in interior Alaska.
Six mineral patents were issued, and 216 mining opera-
tions were active on BLM-administered lands. The FWS
monitored for contaminants in the drainages below active
mines at fifteen locations, and also identified environ-
mental concerns at three other miniog localities in the
State. The MMS has proposed a competitive OCS min-
eral lease sale of gold-bearing placers in Norton Sound
south of Nome.

The National Park Service (NPS) reviewed mining
plans of operations in four park units, conducted claim
validity exams, and inventoried natural and cultural
resources on mining claims within park boundaries.
Reclamation of disturbed land was initiated on 27 acres
of abandoned mining claims in the Denali National Park
and Preserve. The NPS also released for public review
three court-ordered draft EIS’s on the cumulative effects
of mining in three park units.

The U.S. Forest Service (USFS) validated mining
claims at Greens Creck and completed the final EIS for
the Quartz Hill mine. Evaluations of development poten-
tial are underway at various abandoned gold mines in the
Juneau gold belt. Work continued on revision of the land
management plan for the Tongass National Forest and
management area planniog for the Chugach National
Forest.

INDUSTRIAL MINERALS

The production of building stone rose sharply in
1988, due mainly to infrastructure developrent at sev-
eral sites around the State. Operators mined 3.6 milion
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tons valued at $24.6 million, more than double the 1987
levels. Sand and gravel production recovered slightly from
its 1987 slump, with 17.2 million tons produced; it
remains the third most valuable mineral commodity in
the State with an estimated value of $48.8 million. The
export of glacial ice to Japan is a mew, but rapidly
growing, enterprise.

The BLM issued three permits aod made four
mineral material sales. The FWS permitted and moni-
tored several small sand and gravel operations through-
out the State. The USFS sold 191,000 tons of sand,
gravel, and quarried stone for use in the construction of
timber sale roads, breakwaters, and airports.

INTRODUCTION

Section 1011 of ANILCA of 1980 requires that
“On or before October 1, 1982, and annually thereafter,
the President shall transmit to Congress all pertinent
public information relating to mincrals in Alaska gath-
ered by the United States Geological Survey, Bureau of
Mines, and any other Fedcral agency.” The USGS has
been delegated as the lead agency in responding to this
requirement. This circular, the cighth in its series, syn-
thesizes information made public in 1988.

The USGS and the USBM are the principal Fed-
eral agencies that generatec information about onshore
mineral resources in Alaska; the MMS is the prime
agency reporting on resource activities in Alaska’s
coastal waters. Their data, analyses, and reports are used
by other agencies in decisionmaking on land use, access,
environmental impacts, and mining claim evaluation.

As used herein, the term “public information”
includes results of Federal projects as published in
Government reports and professional and trade journals;
talks by representatives of Federal and State agencies
and industry at symposia, conferences, and other public
forums; and proceedings volumes, press releases, and
newspaper articles. References of pertinent information
are listed at the end of this report; appendix 1 lists the
published reports cited, as well as other pertinent litera-
ture selections. Data from the annual summary of indus-
trial mineral activity in Alaska, published by the Alaska
Division of Geological and Geophysical Surveys
(ADGGS), are used in parts of this report.

This report focuses on energy resources (oi, gas,
coal, peat, uranium, and geothermal) and nonfuel-
mineral resources (metallic and industrial minerals).

The next several pages describe the current min-
eral programs of land-management and other Federal
agencies in Alaska. The roles of these agencies as they
relate to minerals are discussed in appendix 2. The
distribution of lands uoder Federal management are
shown in figure 1.
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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 “tbe
oi}, gas, and other mineral potential on all public lands in
the State of Alaska in order to expand the data base with
respect to the mineral potential of such lands.” AMRAP
is one of the major responses of the USGS to this
legislation. The goal of this program is a systematic
investigation of Alaska’s mineral resources through four
progressively more detailed levels of study. Studies at
levels I and IT are general and cover large areas. Studies
at level III draw on many geologic disciplines to produce
resource assessments at scales of 1:250,000 and
1:125,000 (fig. 2). Level 1V studies consist of detailed
studies of specific mining districts, mineral deposits, or
topics related to the genesis of mineral deposits. In 1988,
level IO studies were underway in 26 quadrangles, and a
total of 31 level IV studies were in progress. These
studies are used to help determine the distribution and
potential of national mineral and energy endowments
and to aid in formulating policy affecting resource and
Jand management, and in improving resource assessmens
technology to minimize potential impacts from develop-
ment. These studies also belp industry locate new min-
eral deposits by developing concepts, models, and tech-
niques to identify such deposits. USGS publications are
frequently used by industry as a source of information
about known mineral deposits in the State.

The USGS performs its work in Alaska through
several programs in addition to AMRAP. Among the
programs active in 1988 were: (1) the Earthquake Haz-
ards Reduction Program, which seeks to mitigate carth-
quake losses through providing data and evaluations for
land-use planning, enginecring, and emergency prepara-
tions; (2) the Volcano Hazards Program, which includes
studies on the assessment, reduction, and prediction of
volcanic bazards; (3) the Geologic Framework Program,
involving both general and specialized research on the
regional geology of Alaska; (4) studies of mineral
resources on public lands; (5) the Development of
Assessment Techniques Program, whose goal is
improvement of the ability to identify and evaluate min-
eral resources; (6) the Strategic and Critical Minerals
Program, for identifying the potential of these resources
to meet national military and economic nceds; (7) the
Sedimentary Bastns Program, which conducts studies of
depositional, structural, diagenetic, and thermal pro-
cesses to predict and evaluate water, mineral, and petro-
leum resources; and (8) the Geothermal Investigations
Program, which focuses on studies of the nature, distri-
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bution, and c¢nergy potential of these resources nation-
ally. In addition, the TACT program is a
multidisciplinary approach to study the Earth’s crust
along a corridor from the Pacific Ocean to the Arctic
Ocean. This program is coordinated with the Trans-
Alaska Lithosphere Investigation, which utilizes earth
scientists from the Alaska Division of Geological and
Geopbhysical Surveys (ADGGS), the University of
Alaska, other universities, and private iodustry. The
mineral-related aspects of many of these programs are
more fully described in later sections of this report.
Economic-geologic information for mineral oceur-
rences in the United Statcs and worldwide is available
tbrough the USGS Mineral Resources Data System
(MRDS) computerized files. In Alaska, recently updated
records focusing on metallic minerals contain 2,051
entres for forty 1:250,000-scale quadrangles in the
south-central and southeastern areas of the State. Data in
these [iles include mineral-deposit size, type, description,
location, reserves, and pertinent literature 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

economically oriented data from the Mineral Availability
and Mineral Industry Location Systems computerized
files of the U.S. Bureau of Mines, discussed in the next
section. Further MRDS information can be obtained
from Donald F. Huber, Central and Western Regional
Representative, U.S. Geological Survey, MS 984, 345
Middlefield Road, Menlo Park, CA 94025.

U.S. BUREAU OF MINES

During 1988, the Alaska Field Operations Center
(AFOC) and Alaska Technology Transfer Office
(ATTO) of the USBM were active in the programs listed
below; further information on the scope and nature of
these programs can be found in appendix 2.

Mineral land assessment.—The USBM’s major
emphasis in Alaska is to develop areal and commodity-
oriented mineral assessments. A major part of this pro-
gram focuses on evaluations of mining districts in the
State, with assessments of the type, quantity, distribution,
reserves, and beneficiation potential of specific mineral
deposits. The program also centers on critical and stra-
tegic mineral studies throughout Alaska. USBM geolo-

Figure 2. Glacial tributary of Neacola River in southeast part of Lime Hills quadrangle, site of 1:125,000-scale USGS level Il

AMRAP studies. Photograph by B. Gamble

[ 1989 Annual Report on Alaska’s Mineral Resources



psts locate, map, and estimate the size and grade of
mineral deposits; they also collect samples for metallur-
gc research (fig. 3).

Minerals availability.—The two computerized com-
ponents of this program are the Minerals Availabilily
System (MAS) and the Minerals Industry Location Sys-
tem (MILS) data bases. The MAS contains information
oo reserve estimates, mineral extraclion and beneficia-
tion methodologies, environmental constraints on min-
ing, and cost analyses for selected major mineral depos-
its. The MILS lists basic information on the identification
and location of known mineral deposits.

Policy analysis.—This program compiles analyses
of mincral data with respect to local and national needs.
Technical, institutional, political, social, and economic
parameters are used to identify mineral issues.

State mineral activities.—A USBM Alaskan State
Mineral Officer compiles and analyzes minerat data to
report on activities and trends within Alaska’s mining
industry.

Figure 3. U.S. Bureau of Mines geologist preparing for
underwater sampling in Kuskokwim Bay near Platinum,
southwestern Alaska. Photograph by K. Lamal.

Minerals research.—Mincrals research in Alaska
includes efforts associated with mineral land assessment
activities, as well as providing assistance to other govern-
mental agencies, industry, and academia to alleviate
problems in mining, mwilling, and refining of ore. AFOC
and ATTO cooperate with Burecau and university
research centers to solve mineral-utilization problems.
Bulk samples of ores from various parts of Alaska have
been sent to the USBM research centers in Albany,
Oregon, and Salt Lake City, Utah, to determine charac-
terization and beneficiation properties related to recov-
ery of the minerals. Samples containing tungsten, gold,
tin, tantalum, columbium, platinum, chromjum, and rare
earth elements are now being evaluated.

The USBM’s Alaska Technology Transfer Office,
focated in Anchorage, is responsible for working with
other Federal agencies, the State, universities, and indus-
try on technology issues and needs, conducting technol-
ogy transfer briefings, and facilitating work with USBM
research centers throughout the United States.

BUREAU OF LAND MANAGEMENT

The principal activities of the BLM that are related
to Alaska’s onshore mincral and cnergy resources are:
(1) development of the terms and conditioos, through the
planning process and environmental review, in accor-
dance with the applicable statutes, for mineral explora-
tion and development on BLM lands, (2) issuance of
mineral leases and management of lease activity on
Federal Jands, coordinating with the responsible surface
managing agency where appropriate, (3) recording of
mining claims and determinatioo of (he validity of claims
{or mineral patents, and (4) regulation of mining activi-
ties on BLM lands to protect (be environment. The BLM
3s also responsible for enforcing environmental and tech-
nical stipulations of the Agreement and Grant of Right-
of-Way for the Trans-Alaska Pipeline System (TAPS).
The overall goal is to maintaip a continuous supply of
energy while ensuring that unnecessary or undue degra-
dation of the public lands does not occur. In addition, Lhe
BLM issues land-use authorizations and conducts min-
cral and matenal sales to support preconstruction activ-
ities for the planned natural-gas pipeline and other

projects.
Administrative  responsiblities for minerals
require close coordination with other surface-

management agencies. Geoerally, in the case of 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
activities in cooperation with the land manager to assure
proper surface and subsurface protections.

Mineral Programs 7



FISH AND WILDLIFE SERVICE

Mineral activities on FWS Jand in Alaska must
conform to the agency’s mission of protecting fish and
wildlife, and their habitats. In Alaska, FWS aclivities
include administration of 77 million acres of national
wildlife refuge land; fish and wildlife research; law
enforcement; and habitat protection through agency
review of, and comments on, permit requests, environ-
mental impact statements, and other items. The FWS bas
an environmental-contaminants program that includes
sampling and reporting on contaminants in watcrs, sedi-
ments, and organisms affected by oil and gas exploration
and development, placer mining, and other mineral activ-
ities.

The locations of the 16 national wildlife refuges
managed by the FWS in Alaska are shown in figure 4,

MINERALS MANAGEMENT SERVICE

The primary mission of the Minerals Management
Service (MMS) is to manage development of mineral
resources on the Federal Outer Continental Shelf (OCS).
Management efforts are largely focused on leasing of
offshore areas for oil and gas exploration and develop-
ment. However, the MMS also bas the authority to lease
the OCS for ocean mining of hard minerals,

Prior to an OCS lease offering, the MMS appraises
the economic worth of leasable offshore areas and
assesses environmental nisks associated with develop-
ment of resources on or beneath these lands. Following a
lengthy process of public review and comment, the MMS
selectively makes these lands avaiable to interested
parties through competitive OCS lease sales designed to
ensure the receipt of fair market value for the leases.

The MMS regulates postlease exploration, devel-
opment, and production actwvities to ensure that opera-
tions are conducted in a safe and environmentally accept-
able manner. The MMS conducts inspections of
operations to ensure compliance with applicable laws,
regulations, and lease terms. Lastly, the MMS is respon-
sible for the collection and accounting of royalty and
rental revenues generated by leased properties. At
present, no development or production of mineral
resources is occurring on the Alaskan OCS.

The MMS does not manage exploration and devel-
opment of mineral commodities onshore in Alaska. It is
responsible, however, for the collection of royalties,
boous payments, and lease rentals generated from
onshore Federal and certain Native lands. Produchve
leases in the Swanson River oil and gas field provide the
bulk of this kind of revenue.

The MMS conducts regional studies of the geologic
history and petroleum potential of Alaska’s offshore

8 1989 Annual Report on Alaska’s Mineral Rescurces

basins for the National Resource Assessment, the MMS-
USGS inventory of America’s oil and gas resources. The
MMS also prepares specialized studies of wells which
were drilled as part of the Deep Stratigraphic Test (DST)
well program. Results of these studies have been pub-
lished as part of the MMS OCS report series. A list of
titles is provided elsewhere in this circular. Copies of
these reports may be obtained from the regional office
library in Anchorage.

NATIONAL PARK SERVICE

The National Park Service (NPS) does not manage
minerals 10 the same sense as other Federal agencies
because the vast majority of park units are closed by law
to leasing, disposition, and mineral location. The NPS is
directed by its Organic Act, and other Federal law, to
protect park resources and, more specifically, to protect
them from significant adverse impacts that can result
from mineral exploration and development activities.
The NPS minerals management programs are related to
the protection of park resources by regulation of activi-
des relating to the exercise of valid existing rights. Valid
existing rights are State, Native, and other private min-
eral or fee lands, or interests in lands whose ownership
was typically established at the time the park unit was
created. Examples of valid existing rights which are
regulated by NPS are patented or valid unpatented
mining claims, and non-Federal oil and gas rights,

NPS minerals management activities include min-
eral examinations to determine claim validity; evaluation
of proposed plans of operations for completeness; engi-
neering analysis; and impact assessment of proposed
plans of operations, bonding, and compliance monitoring
of approved operations. In Alaska, major programs have
been undertaken to survey, acrially photograph, and map
mining claims; to prepare topographic maps of mining
claims (1 inch = 100 feet; 10-foot contour interval); to
perform hydrological monitoring; to reclaim abandoned
or acquired mining claims; and to conduct reclamation
research. Guidelines for NPS management and regula-
tion of mincral-related activities are discussed in appen-
dix 2,

Department of Agriculture
U.S. FOREST SERVICE

Under a memorandum of understanding with the
BLM, the USFS jointly administers the general mining
laws on its own Jands in Alaska. An example of this joint
responsibility is the patent issued to U.S. Borax and
Chemical Co. for mining claims at their Quartz Hill
deposit near Ketchikan. The USFS recommended issu-
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ance of this patent on the basis of favorable findings in a
mineral report prepared by USFS mineral examiners.

The USFS cooperates with Department of the
Interior agencies, particularly the BLM, ip issuing min-
eral leases and assuring mitigation of surface impacts of
lease activitics. The USFS also cooperates with the State
of Alaska and the private sector in development of energy
and mineral resources on inholdings. One such inholding
is the Bering River coal field, under consideration for
possible development by Chugach Alaska, Inc., and oth-
ers in a consortium.

In Alaska, 23 maiflion acres of land is administered
by the USFS (fig. 1), whose regional office is in Juncau.
Offices for the Chugach National Forest are in Anchor-
age, Girdwood, Seward, and Cordova, and for the Ton-
gass National Forest in Sitka, Ketchikan, and Petersburg.

Department of Energy

In Alaska, the DOE is focusing its efforts on
petroleum, coal, and geothermal resources. The DOE in
Alaska administers current petroleum acts and congres-
sional mandates relating to energy, monitors grants, and
oversees contrects for emergy-resource studies. DOE
funding helps to support USGS resource-assessment
studies and research by the ADGGS and the Ubiversity
of Alaska.

To develop a better understanding of both conven-
tional 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 scientific knowledge of conven-
tional and heavy petroleums, shale oil, tar sands, gas
bydrates, and deep-source gas. Gas hydrates, dcep-
source gas, and Arclic offshore energy are specific tar-
gets of DOE research jn 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 utilizabon
methods suitable to Alaskan coals and conditions.

The DOE has established several computerized
data bases, including the Arctic and Offshore Research
Information System (AORIS), which is designed to pro-
vide scientific oil- and gas-related information for use by
the Arctic energy community. AORIS (utilizing both the
personal computer (PC) and VAX mainframe versions)
is composed of a directory of 85 energy-related data
bases, a bibliography containing approximately 9,000
citations, and a quantitative data base containing approx-
imately 1,100 data sets, in both tabular and graphical
formats, on sea-ice characteristics.

The DOE closed its regional office in Anchorage in
1985. Requests for information about DOE Alaskan
activities should be addressed to the office listed below.
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Contacts For Further Information
DEPARTMENT OF THE INTERIOR
Bureau of Land Management
Micbael Penfold, State Director
Federal Building
222 W. Seventh Avenue, No. 13
Anchorage, AK 99513-7599

Fish and Wildlife Service

Walter O. Stieglitz, Regional Director

1011 East Tudor Road
Anchorage, AK 99503-6119

Mincrals Management Service

Alan D. Powers, Regional Director
Alaska OCS Region

University Plaza Building, Rm. 110
949 East 36th Avenue

Anchorage, Alaska 995084302

National Park Service

Boyd Evison, Regional Director
Alaska Regional Office

2525 Gambell Street
Anchorage, AK 99503-2892

U.S. Bureau of Mines

Donald P. Blasko, Chief

Alaska Field Operations Center
201 East Ninth Avenue, Suite 101
Anchorage, AK 995084667

U.S Geological Survey

Donald Grybeck, Chief
Branch of Alaskan Geology
4200 Ugiversity Drive
Anchorage, AK 99508-4667

DEPARTMENT OF AGRICULTURE

U.S. Forest Service
Michael Barton, Regional Forester
Alaska Region

P.O. Box 21628
Juneau, AK 99802



Table 3. Alaskan all fields with reserves exceeding 50 million barrels

[LD), barre); from Oil and Gas Journal, v. 87, no. 5, p. 69)

Discovery Original 1988 Comulative Estimated Estimated

Field date reserves production production remaining number

fan. 1, 1988 reserves ol wells

x1,000 bbl
North Slope
Endicon 1978 368,000 36,098 43,098 324,902 37
Kuparuk River 1965 1,498,432 112,055 503,397 994,945 328
Lisburne 1967 211,289 14,600 35,600 175,689 49
Milne Point! 1969 101,000 0 10,572 89,428 19
Niakuk? 1985 58,000 0 0 58,600 -
Point Thomson® 1977 350.000 0 0 350,000 -
Prudhoe Bay 1967 9.586,683 576,335 16,053,018 3,533,665 691
Seal Island$ 1984 300,000 0 0 300,000 -
Ugny’ 1969 15,000,000 0 0 750,000
Umiat 1946 70,000 0 0 70,000 -
West Sak 1971 2,000,000 0 0 2,000,000 -
Cook Inlet

Granite Point 1965 125,748 2,787 109,535 16,213 29
McArthur River 1965 564,000 7,040 529,040 34,960 76
Middle Ground Shoal 1962 161,152 2,737 155.889 5,263 42
Swanson River 1957 218,336 2,154 209,490 8,846 29

1Under “warm™ shut-in for 1987, before il could atain peak flow of 30,000 bbl/d (Oil & Gas Joumal, v. 85, no. 4, p. 68).
IAncharage Daily News, Dec. 16, 1987; Pewroleun Information, Alaska Report, v. 33, no. S).

’0i) and Gas Journzl, v. 81, no. 11, p. 30.
‘Includes about 30.66 million bhl of condensaic.
fncludes about 138.66 million bbl of condensate.

‘Mincrals Management Service OCS Information Report, MME-85-0022, p. 28-31.
"0il inplace for Jower Ugnu (6-11 billion bbl) and upper Ugnu (5-8 billiop bbl), Wemer, 1987.
*Recoverable reserves are estimated 16 be 10 percent of 15-25 billion bbl of oil (Pearolenm Information, Alaska Repon, v. 34, no. 25).

drilling (Anchorage Daily News, February 12, 1988).
Arco Alaska, with Nabors Alaska dnilling rig 28E, has set
a new North Slope directional drilling record at the
LG1-4 well. With a combination of techniques, the well
was kicked out at 500 feet rather than the usual 2,000
feet, and with a vertical depth of 9,200 feet, departed
from the true vertical depth of 11,700 feet. The technique
required aluminum drill pipe, polymer drilling mud
systems, improvements in synthetic diamond drill bits,
and downhole motors (Petroleum Information, Alaska
Report, v. 34, no. 28).

Endicott field.—The Endicott field (loc. C, fig. 5)
exceeded expectations of BP Exploration for dajly oil
production with an average of 115,000 bbl/d and peaks as
high as 125,000 bbl/d. Only 100,000 bbl/d bad been
predicted (Oil and Gas Journal, v. 86, no. 9).

Nidkuk field —The Niakuk field (loc. I, fig. 5) is
about one mile offshore in the Beaufort Sea, between
Prudhoe Bay to the south and the Endicott ficld to the

east. BP BExploration acquired the State leases in sale
number 18, held in 1967. The field is estimated to contain
58 million barrels of recoverable oil and 30 billion cubic
fect of natural gas. Proposed development plans call for
a 6,600-foot causeway to an existing manmade explora-
tion island—Niakuk No. 4—that would serve as a drilling
and production base {or the field. Included io the plan is
a350-foot bridged breach near the shore for fish passage
(Petroleum Information, Alaska Report, v. 34, no. 14).

Cook Inlst

General.—The Cook Inlet region is Alaska’s main
gas production area, with 90 percent of 1988 production
coming from four fields. The Kenai field produced 86
billion cubic fcet of gas, North Cook Inlet produced 45
billion, Beluga produced 25 billioa, and McArthur River
produced 12 billion.

Chevron USA transferred operatorship (but not
ownership interests) of the Swanson River oil field and
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the Beluga gas field to Arco Alaska (Petroleurs Infor-
mation, Alaska Report, v. 34, no. 51). Chevrop USA has
transferred to Unocal its interest in, and operator status
of, four gas units: Birch Hill, Stump Lake, Ivan River,
and North Fork. The fields are presently shut-in, but are
capable of gas production. Birch Hill, located in T. 9 N,
R.9 W, Seward Meridian, includes one well on 150 acres
that could produce gas from the Tyonek Formation. The
Stump Lake unit in T. 14 N, R. 8 W, Seward Meridian,
includes one well on 70 acres that could produce gas
from the Beluga Formation. The Ivan River unit in T. 13
N, R. 9 W, Seward Meridian, includes 2 wells on 2,418
acres that could produce gas from the Tyonek Forma-
tion. The North Fork field in T. 4 S., R. 14 W,, Seward
Meridian, includes one well on 50 acres that could
produce gas from the Tyonek Formation (Petrolenm
Information, Alaska Report, v .34, no. 51).

Kenai Peninsula.—On the Kenai Peninsula, Uno-
cal set an Alaskan depth record for 13-5/8 inch casing to
a depth of 8,234 feet in the deep wildcat well, Cannery
Loop 4 (fig. 5, table 2)(Oil and Gas Journal, v. 86, no. 5).
The well was completed in the Miocene “Beluga and
Upper Tyonek” zones of local usage. The Cannery Loop
field is currently generating 30 million cubic feet of gas
per day for fertilizer production. Three wells are produc-
ing on 1,280 acres (Petroleum Information, Alaska
Report, v. 34, no. 23).

Arco has been approved to be the new operator for
the Falls Creek gas field (Petrolevm Information, Alaska
Report, v. 34, no. 50). The field covers 630 acres and
includes one shut-in well. Chevron and Borealis
Resources were the two previous operators of the field
(Petroleum Information, Alaska Report, v. 34, no. 50).

Mountain Alaska Energy plans to build a pipeline
to supply residents of Homer with natural gas produced
from the North Fork gas field. North Fork field is
estimated to contain about 1 trillion cubic feet of gas. The
16-mile, 6-iach line is estimated to cost $3.5 to $4 million
(Petroleum Information, Alaska Report, v.34, no. 23).

McAnhur River field.—In the McArthur River
field, well M-26 on the Steelbead platform blew out in
December, 1987 (Petroleum Information, Alaska
Report, v. 34, no. 8), when a gas leak ignited while crews
were sefting 13 5/8-inch casing at 2,265 feet (Petrolenm
Information, Alaska Report, v. 34, no. 14). Early in 1988,
Marathon Oil Co. proposed to pump cement downhole
in order to seal the well (Petroleum Information, Alaska
Report, v. 34, n0. 8). [n May 1988, Diamond M Compa-
ny’s Falcon, a semisubmersible drilling rig under contract
to Marathon and Unocal, arnived in Cook Inlet and
prepared to drill a relief well. Falcon anchored 500 feet
southeast of the Steelhead platform to drill a well to
intersect the M-26 well (Petroleum Information, Alaska
Report, v. 34, no. 20). The well—Unocal, Relief
McArthur River 1, sec. 33, T. 9 N, R. 13 W_ Seward
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Meridian—spudded May 18, 1988 (Petroleum Informa-
tion, Alaska Report, v. 34, po. 33). The relief well
intercepted the M-26 well at 1,200 feet and pumped in a
cement plug from 1,200-2,265 feet to bring the well
under control. Falcon was releascd oo August 2, 1988
(Petroleum Information, Alaska Report, v. 34, no. 33).
The M-26 gas well blowout on Steclhead platform cre-
ated a crater 170 fect by 250 feet across and at least 30
feet deep near the B-1 leg (one of the 4 platform legs).
The crater, which required about 40,000 cubic yards of
gravel to fill, came within 12 feet of both the A-1 and B-2
legs (Petroleum Information, Alaska Report, v. 34, no.
37).

STATE ACTIVITY AND LEASE SALES

During 1988, State agencies conducted two
onshore competitive oil and gas leasc sales (fig. 7, table-
4), monitored and supervised lease development, col-
lected lease rents and production royalties, and con-
ducted numerous geologic and geophysical studies relat-
ing to oil and gas resource evaluation and laod
classification. These studies are only briefly reported in
this circular. The Alaska Department of Natural
Resources’ Information Circular 31, “Oil and Gas
Resources of Alaska” presents an overview of the history
of exploration and development, current prospects,
resource estimates, and the State’s leasing program. For
Federal studies, the reader is directed to USGS Bulletin
1903 entitled “Geologic Studies in Alaska by the U.S.
Geologjcal Survey, 1988.”

At the two competitive State lease sales, a total of
$20.8 million was offered io high bids to acquire approx-
imately 465,000 acres for future exploration. At least
eight oil companies and several independent investors
participated in these sales, The terms of the Ieases, which
in 1988 were all on State lands, can be obtained from the
Lease Administration Office, Alaska Department of Nat-
ural Resources, 555 Cordova Street, Anchorage, AK
99501. For further information about State petroleum-
related actwvities, readers should contact the Alaska
Division of Oil and Gas, 3601 C St., Anchorage, AK
99503, or obtain Information Circular 31 from the
Alaska Department of Natural Resources, Division of
Geological and Geophysical Surveys (appendix 2).

TRANSPORTATION

The last Trans-Alaskan pipeline construction
camp, Old Man Camp, was closed out in 1988 (Alaska
Journal of Commerce and Pacific Rim Reporter, January
18, 1988). The camp is on Federal land, and was named
for the Kanuti River, an Athabascan word that roughly
translates as “old man”

In February 1988, the Trans-Alaskan pipeline
delivered the 6-billionth barrel of oil to the port of
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Table 4. State of Alaska onshore oil and gas [ease sales, 1988

[Areas shown in fig. 7; all sales were conducted by the State of Alaska, Department of Natural
Resourees, Division of Oil and Gas; data (rom Petrolevm Information, Alaska Report, v. 34,

no. 40)

Sale name - - -« - - < - -2 e o iae e
Sale number - - = = =« - <« « .- - -

Sale date (month/day/year)

Cash bonus bid with fixed royally of
Total number of bids received
Tracts offered

Acreage offered

Tracts sold

Acreage sold

Total high bonus bids

Total exposure (sum of all bids)
Average high bonus bid per acre
Highest bid for a tract

Highest bid per-acre

Kuparuk Uplands

Demarcalion Point

69A 55
09728/88 09/28/88
125 pet 125 or 16.67 pet
104 52
155 55
775,555 201,707
75 25
368,490 96,632
$6,119.135 $14,700,602
$7.351.906 20,925,528
316,61 $152.13
$643,507 $3,661,000
S111.72 $2.592.78

Valdez (Petroleum Information, Alaska Rcport, v. 34,
ro. 8). In June of 1977, the pipeline carried only 300,000
barrels of o1l per day, but now carries 2.1 million barrels
of oil per day.

The tanker Chevron Mississippi became the 8, 000th
vessel to load North Slope crude oil in early May 1988
(Petroleum Information, Alaska Report, v. 34, no. 19).
This was its 141st trip to the pipeline terminal in Valdez.
Since 1977, an average of over two vessels per day have
taken on North Slope crude oil in Valdez.

Pacific Texas Pipeline Company has started to
stockpile 42-inch pipe in Midland, Texas, for the planned
1,030-mile southwest pipeline from Los Angeles to
Texas. The line willocarry North Slope crude from an
artificial island in Los Angeles Harbor to Midland. The
pipeline would have 10 pump stations along the route
and be able to move 900,000 barrels per day. Project cost
is estimated at $1.6 billion. Executives at Pacific Texas
are negotiating with Alaska producers for at least
300,000 barrels per day. Eight days would be saved, and
$1 to 33 per barrel in transportation costs, compared to
shipping the oil to the Panama Canal, across the canal
zone by pipeline, and then to the gulf coast by tanker.
Presently, only BP Exploralion ships oil to the gulf coast,
as Arco Alaska refines all its oil on the west coast
(Petroleum Information, Alaska Report, v. 34, no. 52).

ACTIVITY BY FEDERAL AGENCIES
Minerals Management Service
Leasing Activily

Since 1976, the Department of the Interior bas
held 15 OCS oil and gas lease sales on the continental
shelves offshore Alaska, In these sales, aver 17,000
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blocks, each approximately 5,700 acres in area, were
offered. Of these, approximately 1,500 blocks were
leased by industry for cash bonus bids totaling over $6.4
billion. Approximately 1,000 leases remain active at
present; the remainder have expired or have been relin-
quished.

Three major offshore sales were held in 1988 in the
Beaufort Sea, Chukchi Sea, and North Aleutian Basin
planning areas (fig. 7). Proceeds from these three sales
collectively exceeded $688 million. All OCS sale terms
are cash bonus bidding with a royalty fixed at 12.5
percent. Awarded leases carry a 10-year term.

Sale 97, Beaufort Sea planning area.—Sale 97 was
the fourth lease offering (table 5) held in the Beaufort
Sea planning area within the past 9 years. However, it was
the first offering of leases in the planning area west of
Point Barrow. The first two sales, beld in 1979 and 1982,
were limited to the vicinity of Prudhoe Bay.

The decline in revenues from Beaufort Sea sales
held since 1982 reflects uncertainties surrounding world
petroleum market trends and discouraging results of
recent exploratory drilling. In addition, bidding in more
recent sales has focused upon less attractive prospects
which lie farther offshore and in more costly logistical
covironments.

Sale 97 was held oo March 16, 1988. Over 18
willion acres divided into 3,344 lease blocks were
offercd. Sixteen companies exposed a total of
$139,194,672 io competitive bidding on 218 tracts. The
highest bid for a single tract was $23,388,000. All high
bids were accepted, except for 16 blocks which are
subject to a Canadian claim of jurisdiction. These bids
were deemed adequate, but were neither accepted nor
rejected untif the United States determines that it 1s in jts
best interest to do so.



Table 5. Proceeds from lease sales in the
Beaufort Sea planning area

1Sale BF (1979) $488.,691.138.00
Sale 7t (1982) $2,055,632,335.65
2Sale 87 (1984) $866,860,327.00

2Sale 97 (1988) $114,631,636.00

1Held jointly with the State of Alaska;
total revenues $1,056,082,635.00.

2These figures do not include the 20
blocks affected by a Canadian claim of jurisdie-
ton (sale 87, 4 blocks; sale 97, 16 blocks).

Sale 109, Chukchi Sea planning area.—OCS sale
109 was the first lease offering ever beld in the Chukchi
Sea planning area. Originally scheduled for 1985 as OCS
sale 85, it was deleted from the sale schedule in 1984,
Sale 85 was rescheduled as Sale 109 and held on May 25,
1988.

Approximately 25 million acres divided into 4,566
parcels were offered in sale 109. Sixteen companies
competed in bidding on 351 tracts, altogether exposing
$666,232,384. The most successful competitor was Shell
Western Exploration and Production, Inc., which, either
bidding alone, or in partnership with Conoco, Inc., and
with Elf Aquitaine, acquired 164 tracts at a cost of
approximately $368.3 million. The sum of accepted high
bonus bids was $478,032,631. A single bid on one tract
was rejected, and 350 leases were awarded. The highest
bid for a single tract was $16,138,000.

Sale 92, North Aleutian Basin planning area. —OCS
sale 92 was the first lease sale ever held in the North
Aleutian Basin planning area. Two earlier proposed
sales, OCS sale 51 in October 1977 and OCS sale 75 1n
April 1983, were deleted from the sale schedule in
response (o concerns raised by the State of Alaska. A
North Aleutian Basin sale was eventually rescheduled for
January 15, 1986, as OCS sale 92. The district court
prohibited further conduct of the sale after sealed bids
had already been submitted to the MMS. On October 11,
1988, after nearly 3 years of litigation, all legal barriers to
sale 92 were removed, and the bids were opened and
read.

Over 5.6 million acres of OCS lands divided into
990 lease blocks were offered in sale 92. Nine companies
exposed a total of $114,067,500 in competitive bidding on
23 tracts. Accepted high bonus bids totaled $95,439,500.
All high bids were accepted, and leases were awarded for
all tracts recefving bids. The highest bid for a single tract
was $24,360,000.

Refund of bids, Navarin Basin planning area.—In
OCS sale 83, held on April 17, 1984, industry acquired
163 leases in the Navarin Basin for high bonus bids
totaling $516,317,331. An additional 17 blocks, which lie
within an area affected by a Soviet claim of jurisdiction,

received total high bids of $108,174,000. The bids for
blocks within this disputed area were determined to be
adequate, but were neither accepted nor rejected. A total
of $21,634,800, representing one-fifth of the bonus bids
(submitted with the principal bid), were deposited in an
interest-bearing escrow account. In December 1988, the
Secretary of the Interior concluded that-it was no longer
in the interest of the United States to retain these bids, so
the Department of the Interior rejected the high bids,
liquidated the account, and returned the funds plus
interest ($29.3 million) to the participants.

The area of disputed jurisdiction lies along the
northwest edge of the Navarin Basip plaoning area. It is
enclosed by two alternative interpretations of the location
of the line which connects two fixed coordinates as
described in the 1867 purchase agreement between Rus-
sia and the United States. The United States argues that
the treaty intended the fixed points to be linked by a Ime
drawn as if scribed along a radius hinged at the Earth’s
center (that is, a great circle). This line is identified as the
“U.S.-Russia 1867 Convention Line” in figure 7. The
Soviet Union instead maintains that the line follows a
“rhumb line,” or constant compass bearing, between the
two points (that is, a straight line on a Mercator projec-
tion). Thus drawn, the two conflicting interpretations of
the 1867 treaty enclose a lens-shaped disputed zone
15,400 square nautical miles (approximately 13 million
acres) in area.

Lease Status and Future Sales

In the 12 years since OCS leasing programs were
initiated on the Alaskan Quter Continental Shelf, 1,477
leases have been issued, and 14 Deep Stratigraphic Test
(DST) wells and 69 exploratory wells have been drilled.
Most of the exploratory wells have been permanently
plugged and abandoned; eight wells have been classified
as “producible.” As defined in MMS regulations at 30
CFR 250.11, a “producible” well is one from which oil,
gas, or both, can be produced in quantities sufficient to
yield a return in excess of the cost, after completion of the
well, of producing the hydrocarbons at the wellbead. All
producible leases in the Alaskan OCS occur within the
Beaufort Sea planning area (table 6).

A total of 458 leases across the Alaskan OCS have
been relinquished or have expired, leaving 1,019 leases
still active as of December 1983. The status of 20
additional blocks in the Beaufort Sea planning area
remains undetermined subject to questions of US-
Canadian jurisdiction.

To date, over 1 million line-miles of geophysical
data have been acquired by private and public concerns
in Alaskan OCS planning areas. Approximately 3,200
line-miles of seismic reflection data were gathered in
1988, mostly in the Cook Inlet, Beaufort Sea, and Chuk-
chi Sea planning areas.
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Table 6. Producible leases, Beaufoit Sea
planning area

Lease well Well-prospect Number

number name of wells
OCS-Y 0181 Seal Island 1
OCS-Y 0191 BF-37 2
OCS-Y 0195 Temn 1
0CS-Y 0196 Tem 1
OCS-Y 0197 Tem 1
OCS-Y 0370 Sandpiper 1
OCS-Y 0371 Sandpiper 1
OCS-Y 0849 Hammerhead 2

Beaufort Sea planning area.—In the Beaufort Sea
planning area, a total of 574 Jeases have been acquired in
four separate sales held in 1979, 1982, 1984, and 1988.
Twenty-two leases will expire by the end of 1990; an
additional 96 leases will expire in 1992. The approaching
expirations may stimulate accelerated drilling activity. A
fifth lease offering, OCS sale 124, is presently scheduled
for 1991.

Twenty exploratory wells have been drilled in Fed-
eral waters in the Beaufort Sea planning area. Two of
these wells were drilled in 1988: the Amoco Belcher #1
(OCS-Y 0917 #1) well (suspeaded), and the Tenneco
Aurora #1 (OCS-Y 0943 #1) well (plugged and aban-
doned). The Tenneco well was located just offshore
ANWR and may yield important data on the petroleum
potential of ANWR and of the Kaktovik basin offshore to
the north. It is anticipated that drilling operations will
resume on the Beicher well in 1989. Data from both wells
remain proprictary at this time. As of December 1988,
site preparations were in progress for the Cbevron Kar-
luk #1 well (OCS Y-0194 #1), which will be drilled from
a manmade spray ice platform located on State sub-
merged lands. Chevron proposes an undirected well
which is expected to drill into the Federal OCS.

Cook Inlet planning area.—In the Cook Inlet plan-
ning area, a total of 100 leases were acquired in three
sales held in 1977, 1981, and 1982. All have been
relinquished or have expired.

Thirteen exploratory wells and one DST well were
drilled in the Lower Cook Inlet and Shelikof Strait prior
to 1988. All were permanently plugged and abandoned.

Gulf -of Alaska planning area.—In the Gulf of
Alaska planning area, a total of 112 leases were awarded
in three OCS salcs held in 1976, 1980, and 1981. All of
these leases have been relinquished or have cxpired. A
joint offering of leases in the Lower Cook Inlet and the
Gulf of Alaska shelf (OCS sale 114) is presently sched-
uled for March 1992.

Twelve exploratory wells and one DST well were
drilled in the Gulf of Alaska prior to 1988. All of these
wells were permanently plugged and abandoned.
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Navarin Basin planning area.—In the Navarin
Basin planning area, a total of 163 leases were acquired
in a single sale in 1984, Bids for seventeen blocks in an
area of disputed jurisdiction were recently refunded, with
interest. Sixty-three leases remained active as of Decem-
ber 1988; the remainder have been relinquished.

Eight exploratory wells and one DST well were
drilled in the Navarin Basin prior ta 1088. These wells
were all permanently plugged and abandoned.

Norton Basin planning area.—In the Norton Basin
planning area, a total of 59 leases were acquired in a
single sale held in 1983. All but 13 leases bad been
relinquished by December 1988. Six exploratory wells
and two DST wells, all permanently plugged and aban-
doned, were drilled 1n the Norton Basin prior to 1988.

St George Basin planning area.—In the St. George
Basin planning area, a total of 96 leases were awarded in
a single sale held in 1983, Only 34 leases remained active
as of December 1988. Ten exploratory wells and two
DST wells, all permanently plugged and abandoned,
were drilled in the St. George Basin prior to 1988.

National Resource Assessment

In the autumn of 1986, the Minerals Management
Service and the U.S. Gealogical Survey jointly launched a
national inventory of oi) and gas resources. The USGS
evaluated the resource potential of onshore areas and
State of Alaska waters extending 3 miles from sbore. The
MMS was responsible for a similar assessment of off-
shore areas extending from the 3-mile limit to approxi-
mately 200 nautical miles seaward to include the OCS
Exclusive Economic Zone (EEZ). Personnel from both
agencies met in 1986 and 1987 to review and coordinate
the geologic concepts driving the assessment, particularly
in adjacent areas of responsibility which were considered
to share geologic contipuity.

The preliminary results of the assessment have
been published as a peer-review working paper in U.S.
Geological Survey Open-File Report 88-373, The 1987
assessment updates a similar inventory published by the
USGS as Circular 860 in 1981, although the MMS
conducted an interim update study in 1985 (OCS Report,
MMS 85-0012). The 1987 study is presently undergoing
peer review by several organizations, and the final results
will probably be published in 1989.

The role of the Alaska OCS region in this study was
to estimate the amount of oil and gas resources which
remain undiscovered on the continental shelves offshore
Alaska. Several OCS planning areas extend far seaward
of the continental margins to include areas of deep oce-
anic basins. On the basis of logistical, economic, and
geologic considerations, areas seaward of the continental
shelves in Alaska were considered to offer only negligible
resources, In addition, some planning areas were



redrawn in order to obtain peologically rational assess-
meont provinces (figure 8).

The results of the 1987 study and the two previous
assessments (1980, 1985) of the Alaskan OCS are sum-
marized in table 7. Two kinds of numbers are presented
in the table: (1) the conditional-mean-oil quantity can be
viewcd as an average of the amount of o) the province
would contain if one could safely assume that oil is
present in economic quantities; (2) the risked-mean-oil
quantity is obtained by integrating conditional values
with informed judgments about the chances tbat any
producible hydrocarbons are present at all. Both address
only that oil which occurs in accumulations of sufficient
size to justify development. As the table shows, it is quite
possible for a province to offer large conditional
resources but very low risked resources. The risked-
mean-oil values are most useful for ranking the assessed
provinces in terms of relative prospectiveness. Gas was
not considered an economic comumodity in the context of
present economic realities.

Because of changes in assessment provinces and
because of fundamental differences between the meth-
odologies used by the MMS and USGS in each assess-
ment, precise numerical comparisons of the results of the
three assessments summarized in table 7 are unwar-
ranted. Relative comparisons, however, may be legiti-
mately drawn, and, to a certain exteat, document chang-
ing perceptions of prospectiveness in each province.

Most provinces have experienced an apparent
decline in estimates for undiscovered, economically
recoverable resources. This in part reflects the fact that
exploratory drilling in response to an ambitious leasing
campaign has generally shown that carlier estimates were
overly optimistic. This is particularly true for the Lower
Cook Inlet, St. George, and Navarin assessment prov-
inces. However, the Kodiak, Sbumagin, Hope, Chukchi,
and Beaufort assessment provinces have experienced
modest increases in estimated conditional resources.
This is generally a consequence of the acquisition of new
geologic or geaphysical data, which allowed the identifi-
cation of new structures or otherwise optimized key
elements of the appraisal.

Joint State-Federal Studies

In 1975, the Minerals Management Service (then
Conservation Division, U.S. Geological Survey) and the
State of Alaska initiated joint studies of surface geology
along certain coastal areas of Alaska where geologic data
were of mutual interest, and where such data promised
insights into the petroleum potential of adjacent onshore
and offshore areas (fig. 8). Past joint ventures have
investigated such areas as the Gulf of Alaska, Cook Tnlet,
Kodiak Islands (Kodiak shelf), Seward Peninsula-
Kuskokwim drainage (Norton Basin), Pribilof Islands

(St. George Basin), Alaska Peninsula (North Aleutian
Basin), Waring Mountains (Hope/Selawik Basins), and
the portheast Brooks Range (Kaktovik Basin). Since
1984, the cooperative work has been funded by grants
from the Studies Related to Continental Margins Pro-
gram, sponsored by the MMS and administered by the
Bureau of Economic Geology, University of Texas at
Austin. In recent years, the focus of the joint studies has
shifted to the Arctic Slope and the Arctic National
Wildlife Refuge (ANWR).

In December 1987, the State of Alaska completed
a study of the surface geology and stratigraphy of the
Sadlerochit and Shublik Mountains in the ANWR, car-
riecd out under cooperative agreement No. 14-12-
0001-30296. The resulting treatise consists of a series of
reports which present geologic maps, cross sections, and
detailed measured sections of key stratigraphic units.
These have been published separately by the State of
Alaska Division of Geological and Geopbysical Surveys
(ADGGS) as Public Data Files 86~-86 and 87-27. Con-
tinuing cooperative studies of Arctic Alaska are focusing
on fission-track studies as a tool for quantification of the
thermal evolution of the Beaufort continental margin
(fig. 8), particularly as it bears on the maturation history
of key source-rock sequences. Sowe early results of this
work have been published separately by the ADGGS as
Public Data File 88~42 (O’Sullivan, 1988).

U.S. Geological Survey

The North Slope continues to be the focus of most
USGS studies related to onshore oil and gas resources
(table 8). Many of the studies are part of the Evolution of
Sedimentary Basins Program, the Gas-Hydrate Program,
or the Ellesmerian Petroleum System Project. South of
the Brooks Range, petroleum studies are supported by
the Alaska Mineral Resource Assessment Program.

The fourth apoual McKelvey Forum, entitled
“Roles of Geological Research in the Assessment of
Energy Resources—1988,” was held February 29 and
March 1-2, 1988, in Denver, Colorado. This forum was
established to improve communication between the U.S.
Geological Survey and the earth science community, This
year’s forum included several oral and poster presenta-
tions on results of research related to energy resources in
Alaska; abstracts are published in USGS Circular 1025
(Carter, 1988).

Alaska Petroleum Rasources

The following discussion on petroleum resources is
taken from a paper by L.B. Magoon included in the
Decade of North American Geology volume on Alaska
being published by the Geological Society of America:
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Table 7. Trends in offshore Alaska's resource assessmenis, 1880-1987

[Values indicate cstimated vndiscovered economically recoverable oil in billions of barrcls: Sources
USGS Circular 860; MMS OCS Report 85-0012; unpublished 1987 MMS data)

1980 (USGS)
World oll price $29/bbi

World oil price $28/bb}

1987 (MMS)
World oil price $18/bbt

1985 (MMS)

Province

Conditional Risked Conditional Risked Conditional Risked

mean mean mean mean mean mean

Gulf of Alaska 1.04 0.30 0.54 0.04 0.87 0.04
Kodiak 74 20 15 01 53 02
Lower Cook Inlet 61 40 21 .0t 17 NEGL
Shumagin 32 NEGL .05 NEGL 28 NEGL
North Aleutian 99 20 36 08 61 .01
St George 148 40 1.69 37 39 01
Navarin 247 .80 4.80 130 1.14 03
Norton 71 20 64 09 .58 NEGL
Hope 3t NEGL 17 NEGL .66 NEGL
Chukchi 4.81 1.40 2.68 54 2.73 57
Beaufort 695 6.95 1.28 .89 1.4 21

Table 8. Areal energy resource assessmenis by the U.S.
Geological Survey dunng 1988

[Psoject chief shown in parenthescs]

Sudies supporied by AMRAP

Interior Basims Project:

(1) Ol and gas potential of the intcrior basins (L.B. Magoon)

(2) Geologic framework and petroleum potantial of the Nenana
basin (R.G. Stanley)

(3) Pewoleum geochemistry of the Seldovia quadrangle (L.B.
Magoon)

(4) Perroleum geology of the Alaska Peninsula (L.B. Magoon)

Olher current studies in Alaska by the USGS

(1) Elesmerian petroleum system, North Slope of Alaska (KJ.
Bird)

(2) North Stope of Alaska basin study (KJ. Bird)

(3) Nonh Slope of Alaska gas-hydrate evaluation study (T.S.
Collett)

“The oil and gas resource of Alaska can be allo-
cated to three categories: produced, discovered, and
undiscovered (table 9; Mast and Dolton, 1988). As of
December 31, 1987, 6.1 billion barrels of oil (bbo) and
3.8 trillion cubic feet of gas (tcfg) have been produced. In
addition, a significant amoumt of gas has been reinjected
back into the reservoir to maintain pressure. Except for
safety reasons, gas is scldom flared. Gas produced on the
North Slope is consumed locally to run the facilities; the
rest is reinjected into the Prudhoe Bay oil field. Cook
Inlet gas is consumed locally, liquified and shipped

Table 5. Ultimate oil and gas resocurces for onshore
and Siate of Alaska offshore waters

[inf + ind, infexred plus indicated; bbo, billioas of barrels of oil;
tef, tnillion cubic feet of gas. From Mast and Dolton, 1988.
Cumnulative production to Dec. 3, 1987; measured reserves, for
Jan. 1, 1988, from Encrgy Information Agency 1987 annual
report; infcrred + indicated resorves, for Jan. 1, 1988, from
D.H. Root, written commun., 1988)

Produced Discovered Undiscovered

cumulative Measured Infl + ind  recoverable

produclion reserves resarves resources
Oil (bbo) 6.1 6.9 64 132
Gas (xcf) 3.8 327 3.0 579

overseas, or reipjected info other reservoirs, Reinjected
gas is not included in the cumulative production.

“Discovered hydrocarbons include measured
reserves and inferred plus indicated reserves. Measured
reserves are the known volume of petroleum remaining
in a field to be produced; inferred plus indicated reserves
are the expected volume of hydrocarbons from field
extensions, in{ll drilling, or enhanced recovery tech-
mques.

“Undiscovered cecoverable resources is petroleum
not yet found, but, bascd on geologic information,
expected to exist; regardless of economics, it is techni-
cally and physically recoverable. For the undiscovered
recoverable resources, two probability fractiles, F95 and
F5, and the mean are shown for both oil and gas (table
10). The F95, for example, indicates a 95 percent chance
that at least 1.50 bbo is yet to be discovered under the
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Table 10. Estimates of undiscovered racovsrabls resources for onshore and Stats of Alaska

offshore waters as of December 3, 1986

[F95 and F5, probability fractiles at 95- and S-percent chance, respectively. From Mast and Dolton, 1988]

Oil Gas
Area billion barrels) (trillion cubic ft.)
F95 F5 Mean F9s FS Mean
North Slope
Arctic Coastal Plain  1.50 14.80 6.00 4.66 5824 22.11
Northern foothills .67 5.12 2.24 4.03 2431 11.49
Southemn foothills 58 13.18 435 2.85 6156 20.49
Central Alaska
Yukon-Kandik .00 49 At 00 49 11
Alaska Interior! 00 .00 .00 45 2.85 1.33
Bristol basin 00 .00 .00 A1 0.67 32
Hope basin - - - - - -
Cook Inlet 0.05 64 29 35 391 1.53
Gulf of Alaska .03 58 19 .03 2.00 56
Kodiak - - - - - -
Southeast Alaska - - - - - -
Total? 36 313 132 156 138.6 579

ncludes Adaska Peninsula, Bethel basin, Copper River basin, Holitna basin, Kobuk basin, Minchumina
basin, Ruby-Ramparnt basin, Susima basin, Tanana basin.

2Practile values (F9S, FS) are not additive.

Arctic Coastal plain. If the numbers in table 9 are
assumed to be correct, then Alaska could ultimately
produce 32.6 bbo and 974 tefg. Based on mean values for
all of Alaska, 95 percent (12.6 bbo) of the undiscovered
oil and 93 percent (54.1 tcfg) of the undiscovered gas will
be found on the North Slope. Areas of oil potential for
the rest of Alaska, in descending order, are Cook Inlet,
Gulf of Alaska, and the Yukon-Kandik basin. Gas poten-
tial is highest for Cook Inlet, followed by the entire
Alaska interior, Gulf of Alaska, and Bristol Basin,
“Unconventional sources of hydrocarbons have
" been Jeft out of all estimates. The West Sak and Ugnu
sands above the Kuparuk River oil field on the North
Slope contain billions of barrels of heavy oil (API oil
gravity from 10-20°) (Werner, 1987). On the North
Slope, the volume of methane included in gas hydrate is
estimated to be 810 tefg (Collett and others, 1988).”

North Slope

The operational phase of the Federal petroleum
exploration program in the National Petroleum Reserve
in Alaska (NPRA) was completed in 1982. A pontechni-
cal report (Gryc, 1985) describes this program. In late
1988, 39 technical papers by USGS scientists were pub-
ished as U.S. Geological Survey Professional Paper 1399
(Gryc, 1988). Topics include stratigraphy, sedimentation,

24 1989 Annusl Report on Alaska's Mineral Resources

seismic stratigraphy, petrography, paleontology, bio-
stratigraphy, petroleum source-rock geochemistry, struc-
tural geology, direct hydrocarbon detection by aeromag-
petic and helium methods, assessment results, and explo-
ration bistory. Most data from the 197482 exploration
program, as well as numerous pertinent contractor
reports, are available to the public through the National
Geophysical and Solar-Terrestrial Data Ceater, Boulder,
CO 80303. Their catalog jtemizes information about 38
wells, 14,770 line-wiles of reflection seismic surveys,
52,000 gravity measurements, and numerous reports
about peology, geophysics, the environment, constrac-
tion, and logistics.

The North Slope basin is covered in considerable
depth in an article by Moore and others in the Decade of
North American Geology volume on Economic Geology
of the United States being published by the Geological
Society of America.

Gas Hydrates

The North Slope natural gas-hydrate evaluation
project, funded by the Department of Energy (fig. 9),
continued to be very active through 1988. Study of the
physical properties controlling in situ natural gas-hydrate
stability dominated the research efforts; the findings of
the initial phase of this project are summarized in the
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report by Collett and others (1988). Topics of talks and
publications during 1988 include: a North Slope gas-
hydrate resource estimate (Collett, 1988b); freezing-
point depression at the base of ice-bearing permafrost
(Collett and Bird, 1988); geologic interrelations relative
to gas hydrate (Collett, Bird, Kvenvolden, and Magoon,
1988); and internal characteristics of ice-bearing perma-
frost (Collett, 1988). Geologic and geochemical samples
collected from an ARCO Alaska production well in the
Kuparuk River field are being studied to determine
compositions of natural gases in the near surface sedi-
ments (0—1,000 m) of the North Slope, and to character-
1ze the potential gas-hydrate reservoirs. Newly acquired
temperature profiles totaling 31,332 feet from ten wells
in the Kuparuk, Milne Point, and Prudhoe Bay oil ficlds
were ipcorporated with previous measurements by
Lachenbruch and otbers (1988).

Interior Basins of Alaska

During 1988 USGS scientists continued work on
the geology and petroteum poteatial of the interior basins
of Alaska (those south of the North Slope as shown on
fig. 5). A 4-week helicopter-assisted field program
focused on the detailed facies architecture of Tertiary
{luvial deposits in the Nenana basin, and reconnaissance
studies of Mesozoic and Tertiary sedimentary rocks in
tbe Manfey, Ramparl, and Tanana areas.

The petroleurm source potential of Tertiary and
Mesozoic coals and mudrocks is currently being evalu-
ated using Rock-Eval pyrolysis, vitrinite reflectance, and
visual kerogen. Preliminary results, summarized by Stan-
ley (1988), show an abuodance of gas-prone kerogen and
a wide range of thermal maturity related to burial depth
and nearness to ignecous intrusions.

Bureau of Land Management

The BLM provided the Fish and Wildlife Service
with oil and gas assessments for the Alaska Maritime,
Innoko, Izenbeck, Kanuti, Koyukuk, and Tethn Natonal
Wildlife Refuges. This completes the petroleum assess-
ments needed for the FWS’s Comprehensive Conserva-
tion Plans. The final ANILCA 1001 Central Arctic
Managemeot Area (CAMA) Report on the utility corri-
dor was completed and has been submitted for congres-
sional action. In addition, resource asscssments for the
Central Yukon, Fort Greely and Fort Wainwright, South
Central, and Cook Inlet planning areas are in progress.
Five resource evaluations were completed in 1988 for
various types of Federal land disposals under the Federal
Land Management and Policy Act (FLMPA).

The annual report of the Branch of Pipeline Mon-
itoring is available through the BLM Public Affairs
Office Jocated in the Federal Building in Anchorage. This
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Branch, part of the Division of Mineral Resources,
assures that the terms and conditions of Alyeska Pipeline
Service Company’s pipeline rights-of-way are met. The
BLM'’s involvement with the Northwest Alaska Pipeline
Company’s proposed Alaska Natural Gas Transport Sys-
tem (ANGTS) remains at a low level. During 1988, the
BLM published the final EIS and issued a conditional
grant of right-of-way to the Yukon Pacific Corporation
for its proposed Trans-Alaska Gas System (TAGS) (fig.
9). If constructed, this system would deliver natural gas
from Alaska’s North Slope to tidewater in Valdez, where
it would then be liquified and exported to Pacific-rim
countries.

In establishing and implementing an oil and gas
leasing program as required by Section 1008 of
ANILCA, the BLM has made land available for noncom-
petitive oil and gas leasing in three arcas south of latitude
68° N. (fig. 9). Both the Minchumina and the Denal;-
Tickel-Slana areas were opened in 1982, and the Seward
Peninsula in 1983. As of September 30, 1988, the BLM
had approximately 254 leases issued on 52,856 acres in
the Minchumina area; 4,550 leases on 676,919 acres in
the Denali-Tiekel-Slana area; and 1,919 Jeases on
1,068,986 acres on the Seward Peninsula. A total of 2,880
acres was leased in these areas during 1988. Favorable
Petrolcum Geological Provinces (FPGP, fig. 9) were
identified by the Secretary of the Interior under the
authority of Section 1008 of ANTLCA; however, no
competitive oil and gas lease sales were held as a result of
a FPGP determination. The three FPGP areas were
Cape Lisburne, Cook Inlet, and the Gulf of Alaska. The
Federal Onshore Oil and Gas Leasing Reform Act of
1987 amended Section 1008 of ANILCA to ¢liminate
FPGP’s. Except for NPRA, all BLM-administered oil and
gas reserves in Alaska are now handled under the leasing
system established by the Reform Act of 1987,

The pational preliminary injunction (PI) imposed
during the lawsuit of the National Wildlife Federation v
Burford et al., in 1985, suspended all oil and gas leasing
on the Seward Peninsula. The PI order was appealed in
1986. In December 1987, the PI order was upheld in a
2-1 decision by an appeals panel of three judges. The PI
was vacated on November 4, 1988. Lcasing has now
resumed based upon status as it existed at the time the PI
was imposed.

Fish and Wlldlifa Service

The primary efforts of the FWS in Alaska are to
protect and conserve fish and wildlife, and their habitats,
and to admigister 16 national wildlife refuges (6g. 4).
The FWS also cooperates with other Federal and State
agencies 1n similar efforts on behalf of wildlife through-
out Alaska. Any oil- or gas-related activities in refuges
arc subject to FWS restrictions and protective stipula-
tions.



Kenal National Wildlife Refuge

The Kenai National Wildlife Refuge is the only
refuge in Alaska from which ojl and gas have been
produced. During 1988, 29 wells continued production in
the Swanson River o1l field (loc. K, fig. 5), with a
production of about 5,800 bbl/d. A workover rig contin-
ved to correct downhole problems of some wells in the
ficld. Other wells were shut-in because of poor oil/gas or
water ratios, and additional wells have been evaluated for
plugging and abandonment. Field production to date
represents a recovery of about 46 percent of the esti-
mated barrels of original oil in place. Maximum produc-
tion of nearly 40,000 million cubic feet per day (mcfpd)
from 3 gas wells and just under 400 bbl/d from 2 oil wells
is being produced io the Beaver Creck field (loc. A, fig.
5).

The clecanup of polychlorinated-biphenyl(PCB)-
contaminated materials within the Swanson River field
continues. Although all contaminated road soils have
been excavated and stockpiled, final cleanup adjacent to
the compressor plant facility and certain associated pipe-
ways will be completed during the 1989 summer season.
A porttable Circulating Bed Combustor Unit (fig. 10),
designed to destroy PCB’s in contaminated material
through a fluidized-bed incineration process, was erccted
near the stockpile area. Demonstration test results
audited by the U.S. Environmenlal Protection Agency,
tbe State of Alaska, and the FWS indicated that the
removal of PCB’s metl the regulatory requirements of

99.9999-percent destruction. The Circulating Bed Com-
bustor Unit will continue to process the stockpiled coo-
taminated materials during the next two years.

Activities under Section 1008 of ANILCA

Section 1008 of ANILCA provides for oil and gas
studies on refuges in Alaska to provide information for
use in future land-management decisions. In 1988,
special-use permits were issued for surface geologic work
in the Alaska Marnitime, Alaska Peninsula, Becharof, and
Yukon Flats National Wildlife Refuges. Exxon, Inc. had
a permit for seismic exploration within the Yukon Flats
National Wildlife Refuge (fig. 4) for 1988. Special-use
permits include numerous stipulations for ensuriog that
permitted activities are environmentally sound and com-
patible with refuge purposes, and are designed for the
specific locale and activities of the proposal. Bonds of at
least $10,000 for sucface geology studies, and $100,000
for seismic studies, must be posted before any company
can undertake such work in Alaska refuges. Copies of
data resufting from such exploration must be submitted
to the FWS; they remain conlidential in storage with the
BLM.

Section 1008 of ANTLCA also calls for establishing
a program for oil and gas leasing on Federal lands south
of latitude 68° N., pursuant to the Mineral Leasing Act of
1920 as amended. All leasing, exploration, and produc-
tion would be subject to permits and stipulations
designed to protect fish, wildlife, and subsistence activi-

Figure 10. Tours conducted for agency representatives and other groups have bsen
frequent at the Girculating Bed Combustor Unit used for PCB cleanup on Kenai Peninsula.
Photograph by R. Richey.
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ties. This program does not apply to those refuge lands
where the Secretary of the Interior determines, after
consideration of the national interest, that ol and gas
exploration or development would be incompatible with
the purposes of the refuge. Section 304(g) of ANILCA
cites a comprehensive conservation planning process as
the means for identifying parts of refuges where leasing
or related activities may be compatible.

Final plans were issued in 1988 for the Yukon
Delta, Alaska Maritime, and Arctic National Wildlife
Refuges. Supplemental environmental impact statements
for the wilderness reviews were completed for Kenai,
Becharof, and Alaska Peninsufa National Wildlife Ref-
uges. These plans complete the comprehensive conser-
vation planning process mandated by ANTLCA,

Mineral Activity Impact Assessment

FWS resource-related activity includes making rec-
ommeandations for mitigating adverse impacts on fish and
wildlife and their habitats. To this end, the FWS reviews
U.S. Army Corps of Engineers permit applications unders
Section 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.

Department of Energy
Arctic Activities

The Arctic and Offshore Research subprogram of
the DOR’s Advanced Process Technology program was
established to enhance petroleum-encrgy development
by examining critical natural forces (such as sea-ice and
subsea-permafrost formation) and their effects, to
develop technologies for utilizing Alaskan natural gas,
and to establish a data base for Arctic parameters. Much
of the subprogram’s efforts are directed at offshore
development (Morgantown Energy Technology Center,
1988); onshore objectives involve enthanced oil recovery,
Alaska natural gas utilizations, and study of heavy oil, ol
shale, and tar sands.

In 1988, the DOE continued developing the Arctic
energy-related technology data base (AORIS), present-
ing and demonstrating the AORIS at international con-
ferences (Shoemaker and Chiang, 1988), coordinating
interagency research, and studying the applicability of
recovery techniques to Arctic petroleum occurrences.

AORIS is a computerized (PC and VAX versions)
information service designed to assist the technological
and planning commuoity in the development of Arctic oil
and gas resources. It has three principal components: a
directory that lists 85 data bases containing Arctic
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energy-related information and how to access them; a
bibliographic/management information system (B/MIS)
containing approximately 9,000 references and abstracts
on energy-related research; and a scientific and engineer-
ing information system containing approximately 1,100
quantitative data sets, in both tabular and graphical
formats, on sea-ice characteristics from the B/MIS cita-
tions (Shoemaker and Chiang, 1988). AORIS also con-
tains much unpublished information on the Arctic. When
the AORIS is completed in September 1989, it will be
transferred to the public sector via the National Energy
Software Center, The public may purchase the AORIS
(with appropriate usc and data entry documentation) for
their own computer system, and use as is, add to, update,
or otherwise modify it for specific tasks; they may also
make it available to others, if required.

Sea-Floor-Soils Research

To improve Arctic petroleum-development tech-
nology, the DOE sponsored sea-ice and sea-floor-soils
research through several institutions and agencies. At the
University of Alaska, research was on ice-island genera-
tion from the Canadian Islands ice shelves and their drilt
paths into the Alaskan Beaufort Sea. Several ice 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 currently
located off Ellef Ringnes Island about 630 miles west of
Greenland, and are slowly proceeding southwest toward
Alaska. Preliminary simulation of ice-istand drift trajec-
tories indicate that ice islands in the Arctic Ocean have a
10-year recurrence area along the Alaskan Beaufort Sea
coast. This simulation study indicates that engineering
designs in the Alaskan Beaufort Sea offshore areas need
to include interactions with ice islands.

An assessment conducted by the Polar Research
Board (PRB) of the National Research Council identifies
and evaluates the research needed during the remainder
of this century to provide a better understanding of the
solid-earth geophysical and geological character of the
Arctic, with an emphasis on the Arctic Ocean Basin and
its perimeter. The PRB will identify the principal
research questions in Arctic solid-earth sciences, recom-
mend priorities to guide the direction of future research
in this ficld, and indicate the facilibes and support
required for conducting meaningful research,

Research was conducted by Sandia National Lab-
oratories, in cooperation with the Minerals Management
Service, on measuring acceleration and velocity
responses of the sea-floor soils to strong earthquakes. In
1986, a redesigned Seafloor Earthquake Measurement
System (SEMS II) unit, deployed near Shell’s Ellen-Elly
platforms about 10 miles west of Long Beach, California,



in 250 feet of water, monitored two southern California
earthquakes. The preliminary analysis of the data col-
lected by SEMS 11 indicates that there is a significant
difference between the vertical and horizontal accelera-
tions at the seabed site of SEMS I, with the borizontal
accelerations being almost an order of magnitude larger
than the vertical acceleration; at land-based sites, the
horizontal and vertical accelerations were similar. Fur-
ther analysis and research may reveal other significant
differences. Progress toward developing rchiable soil-
loading models from earthquake data will depend on
collecting additional data from both seabed sites and
neatby offshore platforms for earthquakes large cnough
to cause significant motion of the platforms. The SEMS
IT unit was retrieved in December 1987 to correct a data
collection triggering problem. It has been redesigned and
refurbished to be redeployed near the Shell platforms.
Upon completion of quality assurance testing, Sandia will
redeploy the unit (SEMS 1II) about May 1989. A second
deployment of a SEMS 11T is planned for the summer of
1989, approximately 5 miles offshore from Point
Arguetlo, Califormia, in about 250 feet of water.

Petroleum Research

A primary petroleum target is the gas-hydrate
reservoir, which contains gas in a solid, icelike form.
Occurrences of such hydrates have been identified on
Alaska’s North Slope, and the technology for character-
izing and developing this resource is under study as part
of the DOE’s Environmental and Advanced Rescarch
subprogram. Using both inhouse and contractors’ facili-
ties, subprogram efforts have recently been concentrat-
ing on Jaboratory testing of natural and synthetic
hydrates to define the pressuré and temperature condi-
tions necessary for their formation and dissociation, as
well as the geophysical and mechanical properties of the
hydrates and their reservoirs (Morgantown Energy Tech-
nology Center, 1987b). Arctic research studies to deter-
minec the inplace conditions of gas-hydrate deposits have
been initiated by the DOE in cooperation with the USGS
and with ARCO Alaska, BP Exploration, Exxon, and
CONOCO. As part of the research on gas hydrates,
geological basin reports have been developed for a
number of offshore areas. The series has been titled
“Geological Evolution and Analysis of Confirmed or
Suspected Gas Hydrate Localities.” Volume 12 is Basin
Analysis, Formation, and Stability of Gas Hydrates in the
Beaufort Sea (Krason and Finley, 1989). This series of
studies 1s being conducted by Geaexplorer International,
Inc.

The DOE’s research on deep-source gas is focused
on evaluating the potential for recovering gas from
depths greater than 30,000 feet, based on the hypothesis
that natural gas would be generated in sediments carried

to these depths by tectonic processes. Primary reservoir
targets are forwer and active subduction zones where
suitable sediments have been encapsulated. Recent study
arcas include the Yukon Flats near Fairbanks, the Alas-
kan Range of south-central Alaska, and the eastern
Aleutian Trench (fig. 9), where cooperative stratigrapbic,
structucal, and magnetotelluric studies have taken place
(Morgantown Encrgy Technology Center, 1987a).

Arctic National WildIlfe Refuge

With the cnactment of ANILCA in 1980, the
Arctic National Wildlife Range in northeastern Alaska
was enlarged to 18.6 million acres and rcnamed the
Arclic National Wildlife Refuge (ANWR). Approxi-
mately 8 million acres of the ANWR was designated
wilderness, to be managed under terms of the Wilderness .
Act (78 Stat. 892). Subsequently, other land additions
have increased the size of the refuge to about 19.5 million
acres. Section 1002 of ANILCA pertains to an approxi-
mately 1.5-million-acfe strip of the coastal plain of
ANWR, now known as the 1002 area (fig. 9). Section
1002 requires the Secretary of the Interior to: (1) con-
duct a comprebensive, continuing baseline study of the
fisb and wildlife resources of the 1002 area, (2) develop
guidelines to initiate and monitor an oi) and gas explora-
tion program, and (3) prepare a report to Congress
describing the fish, wildlife, and hydrocarbosn resources;
tbe potential impacts and development scenario for
petroleur exploration and production; and recoramen-
dations regarding possible exploration, development, and
production for oil and gas should those activitics be
allowed in the 1002 area.

The FWS was designated as principal coordinator
for the Section 1002 resource assessment, and that
agency, the BLM, and the USGS prepared an intera-
gency memorandum of understanding in 1983 for the
research aod writing of the 1002 report for Congress. The
specific agency roles and research are described in the
“1987 Annual Report on Alaska’s Mineral Resources”
(Bohn, 1987, p. 20-24) and in the report to the Congress
(Clough and others, 1987). During 1987, Alaska Federal
agency activity regarding the 1002 area focused on
responding to political and public inquiry regarding the
final 1002 report findings.

Fish and Wildlife Service

In early 1988, the U.S. Fish and Wildlife Service
continued to respond to numerous congressional inquir-
jes concerning the potential for oil and gas leasing and
development on the coastal plain of the ANWR. Both the
House Merchant Marine and Fisheries Committee on
May 3, 1988, and Senate Energy and Natural Resources
Committee on March 24, 1988, reported bills which
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would authorize an oil and gas leasing program on the
coastal plain. These bills included numerous protective
stipulations for the fish and wildlife resources of the arca.
Neither bill received floor action.

Recognizing that a variety of regulatory and plan-
ning processes would immediately be inittated if legisla-
tion is passed which opens the coastal plain to oil and gas
activitics, the FWS continues to pursue a biological study
program of the area. The goal of this study program is
directed at achieving a better understanding of: the area’s
natural dynamics; altered ecosystem dynamics that might
result from oil and gas activities; associated adverse
impacts; and means by which to avoid, minimize, or
reclify those adverse impacts.

A “1002 Work Group” comprised of BLM and
FWS representatives was formed in early 1988 to address
management issues and processes necessary Lo pursue an
orderly oil and gas program on the 1002 area in the event
of congressional action.

In August of 1988, the Department of the Interior
publisked a draft legislative environmental impact state-
ment (EIS) on the acquisition of selected inholdings in
national wildlife refuges in Alaska. Under the preferred
alternative, six exchange participants involving 18 Native
corporations would acquire limited oil and gas interests
underlying approximately 166,000 acres in the ANWR
coastal plain in exchange for approximately 896,000 acres
of inholdings in seven refuges in Alaska.

The eight public hearings held on the proposal
were in Washington, D.C,, and in Anchorage, Fairbanks,
Kodiak, Galena, Hooper Bay, Arctic Village, and Kakto-
vik, Alaska, between September 26 and October 5, 1988.
Nearly 200 letters and postcards were received on the
document. Availability of the final legislative EIS incor-
porating the public comments was announced on
December 16, 1988. The Record of Decision recom-
mending that Congress adopt the proposed exchanges
was signed by the Secretary of the Interior on Janvary 19,
1989. It is expected that Congress will consider this
recommendation and supporting documents as they con-
tinue deliberations on the larger question of opening the
ANWR to oil and gas development.

Coal and Peat Resources

Alaska’s coal producers are ready and waiting for a
coal boom, with the expectancy of mining coal by the
mid-1990’s (Anchorage Times, April 3, 1988). Although
the coal boom has yet to materialize, there has been
record coal production in Alaska for two years in succes-
sion. Usibelli Coal Mine, Inc., the only active coal mine in
Alaska, had a production record for 1988 of 1.55 million
tons (Green and Bundtzen, 1989), up 40,000 tons from
the 1987 record of 1.51 million tons. Of that amount,
726,833 tons were used to fuel six power plants within
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Alaska, 810,862 tons were shipped to Korea for power
gencration, and 13,467 tons were shipped to Japan for
testiog.

During 1988, as in the past scveral years, industry
activity was focused on three Alaskan coal fields: Healy,
Matanuska Valley, and Beluga (fig. 11). A cogeneration
plant is in the planning stages for the coal at Healy
(Fairbanks Daily News-Miner, Feb. 9, 1988). There, the
Usibelli Coal Mine anticipates building, by 1992 or 1993,
a mine mouth piant that would generate 100~150 mega-
watts of power for the rajlbelt region, with excess heat
being utilized to dry coal for export (Anchorage Times,
Nov. 16, 1988). The coal mined at Healy is low-ranked
and wet, containing as much as 30 percent water, When
subjected to drying temperatures above 450 °F, the coal
is permanently altered and raised to bituminous rank; it
will not readsorb water. A dry, higher rank coal could
increase exports of Healy coal by at Jeast SO percent, with
shipments to Japan being highly possible (Alaska Journal
of Commerce and Pacific Rim Reporter, Oct. 31, 1988).

The Wishbone Hill coal project, near Palmer in the
Matanuska Valley, 1s moving forward (Alaska Journal of
Commerce and Pacific Rim Reporter, March 25, 1988).
Idemitsu Kosan, a Japanese petroleum company, has
initiated the permitting process. Current plans call for a
truck and shovel open-pit mine which could produce up
to 1 million short tons per year. The coal will be trucked
to a railyard near Palmer, Joaded into railcars, then
transported to Seward for loading onto ships bound for
Japan. The coal is high-quality bituminous coal, with low
moisture and sulfur contents.

The Alaska Department of Natural Resources has
given final approval to proceed with plans for mining coal
at the Beluga site on the west side of Cook Inlet
(Anchorage Times June 29, 1988). The permit allows
Diamond Alaska Coal Company to mine up to 12 million
short tons per year. Currently the market is oversupplied
with coal, and prices are down, Unti] there is more
demand, little mining is expected to take place at Beluga.

Peat mined in Alaska is used primarily in agricul-
ture and greenhouses as a soil conditioner; minor
amounts are burned locally in villages for heat. Peat
production increased in 1988 to 55,000 cubic yards, up
9,000 cubic yards from 1987 (Green and Bundtzen,
1989). Alaska has one of the world’s largest peat
resources, estimated to be five times the energy potential
of Prudhoe Bay.

ACTIVITY BY FEDERAL AGENCIES
U.S. Geological Survey

Coal of Late Cretaceous to Tertiary age in the
eastern part of the Northern Alaska coal field (fig. 11)
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has been sampled by USGS personocl. This study, which
will be utilized in resource analyses, includes investiga-
tions of depositional, structurat, and diagenstic pro-
cesses. Analysis of nine coal samples from the Sagwon
Bluffs along the Sagavanirktok River, 12 channel samples
from exposures along Juniper Creek and Shavovik River,
and 32 channel saroples of 5 beds from exposures along
the Kavik and lvishak Rivers, show that these Terliary
coals have a mean sulfur content of 0.58 percent, a mean
ash content of 7.6 percent, and a mode apparent rank of
subbituminous C. Coalbed correlation, both surface and
subsurface, indicates that the size of the resource arca is
Jarger than 6,000 square mjles. A 50-mile east-west cross
section near the Arctic coast shows that the coal-bearing
interval ranges in thickness from about 720 to 1,340 fect,
and is informally divided into an upper and lower coal
zone. The upper zone ranges in Lhickness from 50 to 350
feet, and conlains up to 7 coal beds. The Jower zone is
thicker, 380 to 840 feet, and contains up to 12 coalbeds.
The coal zones are separated by an interval of 130 to 320
feet, consisting mainly of sandstone. Net coal thicknesses
for individual coalbeds range from 2 to 22 fect for the
upper zone, and 2 to 14 feet for the lower zone. Half of
the coalbeds are § feet or greater in thickness (Roberts,
1989).

USGS personnel continug to investigate the major-,
minor-, and trace-element distribution in the Usibelli
coal mine near Healy (fig. 11). Previous work by Affolter
and Stricker (1987) at the Usibelli coal mine indicated
that many trace elements vary vertically and borizontally
within the three coalbeds presently mined at Healy.

Investigations are also continuing at the thickest
known coalbed in Alaska, a 185-foot-thick bed located in
the Death Valley area on the Seward Peninsuvla (6g. 11).
The lower part of this Eocene-age coalbed is enriched in
tungsten and uranium, and the bed is capped by a basalt
flow, The apparent rank ranges from semianthracite near
the top of the bed to subbituminous A near the base
(Stricker and Affolter, 1988).

Bureau of Land Management

The BLM continued its management of a lease in
the Jarvis Creek coal field south of Delta Junction (fig.
11). Coal from this field is a potential feed stock for gas
prodaction, which would be used to generate electrical
power for the U.S. Army basc at Fort Greeley. Interest in
additional coal leasing on Federal land is Jow at this time.

U.S. Bureau of Mines
The USBM Twin Cities Research Center in Min-
nesota granted funds to the Unjversity of Alaska (Fair-

banks) Palmer Research Center for feasibility testing of
the use of a mycorrhizal fungus in stimulating revegeta-
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tion oo abandoned coal mire lands. Woody plants, such
as alder and poplar, were treated with the (ungus and
transplanted to a site near Sulton, where their growth wil
be monitored. The USBM also funds, through the Min-
eral [nslitute program, a number of facully and graduate
student miniprojects in coal mining research at the
University of Alaska (Fairbanks).

Fish and Wildlife Service

The Fisb and Wildlife Service commented on the
draft BIS for the Diamond Chuitna Coal Project in the
Beluga coal field (fig. 11) and recommended that addi-
tional data were needed to support the preferred altec-
native. In responding to the U.S. Army Corps of Engi-
neers permit application, stipulations were recom-
mended to miligate potential fish and wildlife habitat
losses.

Uranium Resources

The vraniun industey in the United States contin-
ues to be depressed due to low prices and severe com-
petition from other countries, especially Canada. For the
ycars 1985 through 1988, the U.S. Department of Energy
declared the uranium industry nonviable, This finding
requires that the Administration take action, such as
import restrictions, to protect the domestic uranium
industry. The new free-trade law with Canada may
rescind this responsibility with regard to that country. In
1987, U.S. production was 12.5 million pounds of U,Qq,
1.3 moillion pounds below the 1986 level (Chenowith,
1988). The spot price for uranium continued to hover
around $17.00 per pound U,0,. According to Chenowith
(1988), expenditures for uranium exploration in the
conterminous United States have dropped from about
322 million 1n 1986 to about $18 million in 1987. No
uranium exploration in Alaska, where costs of explora-
tron and development are high, is known to have taken
place during 1988.

ACTIVITY BY FEDERAL AGENCIES
U.S. Geologlcal Survey

The moderate amount spent by the U.S. Geologj-
cal Survey on uranjum research continues to decline. No
mandated uranium research is being carried out in
Alaska by the U.S. Geological Survey. Preparation of
uranium reports based on previously collected data are
being prepared. A circular based on National Uranium
Resource Evaluation (NURE) data, including uranivm
from stream and lake sediments in the [ditarod quadran-
gle (Gg. 11) was published by Gray and others (1988). A



Table 11. Mining production in Alaska, 19851988

[Values calculated from 1988 annual price averages of gold, silver, and platinum; other values direcily supplied by minc
operators. Data from Green and Bundtzen, 1989. NR, no report; W, information held by mine operators)

Volume Value {x $1,000)
1985 1986 1987 1988 1985 1986 1987 1988
Gold (troy oz) 190,000 160,000 229,700 265,500 61,175 60,800 104,516 112,837
Silver (wroy oz) 28,500 24,000 54300 47,790 171 134 391 282
Tin Qb., metal) 300,000 340,000 288,000 300,000 650 890 450 950
Tungsten (tons) — 120 160 240 — 23 11 14
Antimony (Ib) 65.000 45,000 NR NR 98 68 NR NR
Meraury (b) 2,094 S12 NR w 10 3 NR w
Platinum (oz) —_ W Y 25 — W w 14
Sand and gravel
(million tons) 28.2 20.9 16.7 172 112,063 75,761 42,660 48,750
Building stone
(million 10ns) 2.5 42 1.8 3.6 12,150 20,320 11,620 24,650
Jade, soapstone
(tons) w 2.0 36 w w 12 78 w
Coal (tons) 1,370,000 1,492,707 1,508,927 1,551,162 39,730 40,100 42,355 44300
Peat (yd*) 85,000 50,000 46,000 55,000 553 350 299 375
Total 226,600 198,461 202,390 232,172

report on lacustrine beds closely related to the Death
Valley uranium deposit (fig. 11) on the Seward Peninsula
was also published (Dickinson, 1988a).

Geothermal Resources

Hot springs occur throughout Alaska and histori-
cally bave been used on a small, highly Jocalized scale for
recreation, space heating, and agriculture. However, with
widespread young volcanic activity on the Aleutian
Islands, the Alaska Peninsula, the Wrangell Mountains,
and elsewhere in the State, the potential exists for
geothermal energy production to serve population cen-
ters. In 1988, the ADGGS published a report of findings
on the geothermal resousces of an area of Akutan Island.

Makushin Volcano (fig. 11) has long been consid-
ered a potential source of power for the neighboring
communities of Dutch Harbor and Unalaska, cenlers of
a growing fishing industry. In past years, the Department
of Encrgy (DOE) and the Alaska Power Authority
(APA) have funded geologic mapping and drilling of a
test well, as well as design, feasibilily, environmental
studies, and market analysis to investigate the practicality
of developing a geothermal production facility at
Makushin. Test well results showed the Makushin geo-
thermal resource is capable of generating enough elec-
tricity to meet the power needs of Dutch Harbor and
Unalaska for decades, but oil prices would need to return
to 1985 levels before peothermal development costs
could compete favorably with existing diesel generation

capabilities; therefore, in November 1988, the APA
awarded a contract to plug the test well. Battle Mountain
Gold Company bas recently reached an agreement with
the Aleut Native Corporation to continue investigating
geothermal resource potential at Makushin.

ACTIVITY BY FEDERAL AGENCIES
U.S. Geological Survey

The USGS is conducting a mapping project at
Emmons Lake caldera near Cold Bay (fig. 11) in order to
establish the geologic history of the volcano, in terms of
both chemical evolution and areal distribution of its
eruptive products. This study will provide the basis for an
evaluation of the potential for geothermal resource
development in this region.

NONFUEL-MINERAL RESOURCES
Metallic Minerals
INDUSTRY ACTIVITY
Alaska’s mineral industry expanded dramatically in
1988 with significant increases in exploration and devel-

opment expenditures, and in the value of mineral pro-
duction. Exploration expenditures nearly tripled from
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$15.7 million in 1987 ta $44.5 million in 1988 (Green and
Bundtzen, 1989). Major construction occurred at both
the Greens Creek and Red Dog mines during the year,
and development expenditures more than doubled from
$100.3 million in 1987 to $269.7 million in 1988. The
total value of metals production increased 8 percent in
1988 to $114.1 milljon (table 11), led by a 16-percent
increase in gold production (from 229,700 ounces in
1987 to 265,500 ounces io 1988).

The total value of Alaska’s mineral industry in
1988, measured by the sum of exploration and develop-
ment expenditures plus the value of mineral production,
increased over 72 percent from $318.4 million in 1987 to
$546.4 million in 1988 , The number of people employed
in the various segments of the mining industry in 1988 is
estimated to have increased 49 percent to 4,904 in 1988,
up from 3,299 n 1987.

Gold production again led all other mineral com-
modities and accounted for 49 percent of total dollar
value (Grecn and Bundtzen, 1989). An estimated
265,500 ounces (oz) of gold were produced and valued at
$112.8 million. This represents an increase of 16 percent
by quantity and 8 percent by value over 1987 Jevels. Gold,
coal, building stone, and sand and gravel accounted for
99 percent of the total value of Alaska mineral produc-
tioo in 1988 (table 11). Tin, silver, tungsten, jade, plati-
rium, soapstone, and peat accounted for the remaining 1
percent.

The increase in 1988 gold production reflected
Increased production from several of the largest placer
operations and from two interior bard rock lode mines
(Green and Bundtzen, 1989). The Valdez Creek Mining
Company placer operation east of Cantwell produced
52,961 oz of gold and was Alaska’s largest gold producer
in 1988. Approximately 200 small gold placer operations
produced at levels similar to 1987. Citigold Alaska, Inc.
and Tricon Mining, Inc. produced 21,500 oz of gold-
silver bullion from lode deposits on Ester Dome near
Fairbagks.

Exploration activities in Alaska increased signifi-
cantly in 1988, with expenditures totaling $44.5 million,
an increase of 184 percent over 1987 (Greepn and
Bundtzen, 1989). Reported exploration employment
increased 147 percent to a total of 2,780 person-months,
from 1,126 person-months in 1987. As in previous years,
the primary focus of exploration programs was precious
metals. Over 90 percent of all expenditures were for
precious metal exploration, with expenditures for coal
and base metal exploration represeoting 6 percent and 3
percent, respectively.

According to Charles Utermohle, a research ana-
lyst with the Fairbanks North Star Borough’s Community
‘Rescarch Center, 16,132 new mining claims were filed
statewide in the third quarter of 1988, representing
nearly nine limes the number of new claims filed in the
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same period of 1987 (Fairbanks Daily News-Miner,
November 10, 1988).

The Alaska Department of Environmental Conser-
vation adopted new mixing-zone water-quality regula-
tions in 1988 that may help placer miners and other
industrial water users comply with the State’s turbidity
standards (Green and Bundzen, 1989). Guidelines are
being developed to allow the new regulations to be tested
in 1989 and implemented in the 1990 season. The U.S.
Environmental Protection Agency issued effluent-
limitation guidelines for placer mining; these will go into
effect in 1989 and will require 100-percent recycling of
mine process waters for the placer mining industry.

In Federal actions, the U.S. Bureau of Land Man-
agement (BLM) completed draft eovironmental impact
statements (EIS) on the cumulative effects of placer
mining on four interior Alaska river drainages (Green
and Buondizen, 1989). In late 1988, the first of four final
EIS’s to be issued identified a preferred alternative that
proposed to allow placer mining to continue under
management policies adopted in 1986. As part of the
Federal court order that mandated preparation of the
EIS’s, an injunction was granted agaiost the operation of
placer mines disturbing more than five acres. Records of
Decision for the four studies are expected in early 1989;
however, the lifting of the injunction will be at the
discretion of the Federal courts. In a similar action, in
April 1989 the NPS relcased for public review court-
ordered draft EIS’s evaluating the cumulative impacts of
placer and lode mining in Denali, Yukon-Charley, and
Wrangell-St. Elias Natjonal Parks and Preserves.

In a major decision affecting Alaska mining, the
U.S. Supreme Court has Jet stand a ruling by the Alaska
Supreme Court that a section of State law pertaining to
rent and royalties does not comply with the Alaska
Statehood Act (Fairbanks Daily News-Miner, June 3,
1988). State law had permitted the extraction of mineral
resources without payment of rents or royaltics to the
State of Alaska. New legislation is currently being
drafted.

In 1988, final court decisions were issued for
scveral lawsaits initiated by environmental groups in
1985 (Anchorage Daily News, March 27, 1988). These
decisions reinforced legal and regulatory requirements
for the completion of environmental assessments prior to
the approval of mining operations on {ands administered
by the NPS and BLM. The placer and lode mines that are
the focus of the lawsuits occur either in aational parks or
on designated national wild and scenic rivers adminis-
tered by the BLM (Anchorage Daily News, January 30,
1988).

The 10th Annual Alaskan Conference on Placer
Mining was held in March in Fairbanks (Fairbanks Daily
News-Miner, March 25 and 26, 1988). Major topics
discussed at the meeting included economics, techniques,



and regulations for placer gold mining with emphasis on
small-scale mining.

A three-day conference was held in October at the
annual meeting of the Alaska Miners Association in
Anchorage (Anchorage Daily News, October 23, 1988).
Major topics discussed were development of new lode
and placer deposits, water-quality regulatory problems
for placer mining, and current regulations and policies of
State and Federal regulatory agencies (Alaska Journal of
Commerce and Pacific Rim Reporter, October 24,
1988).

New major miping operalions will improve the
performance of industry in Alaska according to the
Alaska Commerce Commission. Alaska ranks 47th
among the States for mineral production (Alaska Journal
of Commerce and Pacific Rim Reporter, January 25,
1988).

Preclous Metals

Exploration and mining feasibility studies confin-
ued at a number of known lode gold mines, prospects,
and new deposits in 1988 (fig. 12).

On Prince of Wales Island in southeastern Alaska,
the Chichagof and the Hirst-Chichagof mines are being
developed by Golden Sitka Resources (Alaska Journal of
Commerce and Pacific Rim Reporter, April 4, 1988).
Before closure in the early 1940, the Chichagof and
Hirst-Chichagof mines produced 791,000 oz of gold and
39,000 oz of silver (Nokleberg and others, 1987).

The Greens Creek deposit (fig. 13) on Admiralty
Island was discovered in the early 1970’s on the edge of
the Admiralty National Monument (Bradner and Brad-
ner, 1988). Development was under way in 1988, and
operations at the mine began in early 1989. Forecasts
project annual production of approximately 6.37 million
oz of silver, 36,000 oz gold, 25,000 tons zinc, and 9,000
tons lead (Anchorage Daily News, January 24, 1988). It is
esuimaled that the Greeps Creek mioe will be the
Nation’s largest silver producer. The major partners in
developing the mine are Greens Creek Mining Co. and
British Petroleum. Operation of the mine should have a
large favorable economic mpact on nearby Juneau
(Anchorage Times, August 1, 1988).

Major exploration programs are under way in the
Alaska-Junean (A-J) gold mine near Juneau (Anchorage
Daily News, October 23, 1988). The A-J mine has been
explored and developed since 1985 by Echo Bay Mines
and Watts, Griffis, and McQuat, Inc. The mine is owned
by the City and Borough of Juneau and Alaska Electric
Light and Power Co. The A-J mune is estimated to
contain 250,000 oz of recoverable gold in about 100
million tons of ore (Alaska Journal of Commerce and
Pacific Rim Reporter, July 11, 1988, November 8, 1988).
The A-J mine produced 3,470,000 oz gold and 1,900,000

oz silver until closure in the early 1940’s (Nokleberg and
others, 1987). In early 1988 in a successfu] suit by the
Taku Mining Company, the Alaska Supreme Court ruled
that tailings from the A-J mine, dumped in Gastineau
Chanpel from 1914 to 1944, have become public real
estate eligible for staking by other companies (Anchor-
age Times, Janvary 9, 1988).

Also porth of Juneau, the Kensington gold mine
(fig. 14) is being explored and evaluated by Echo Bay
Mining (Anchorage Times, May 22, 1988). The Kensing-
ton mine produced 12,100 tons of ore grading 0.169
ounces per ton {0z/t) gold until closure in the early 1940's
(Nokleberg and others, 1987). In the same area, the
Jualin gold mine is bemng evaluated and explored by
Curator America Company (Anchorage Timces, May 22,
1988). An estimated 1,450,000 tons grading 0.507 oz/t
has been delineated (Bradner and Bradner, 1988). In the
early part of the century, the mine produced approxi-
mately 48,200 oz gold (Nokleberg and others, 1987).

Five sites in south-central Alaska are being pur-
sued (fig. 12). West of Valdez, Hayes Resources contin-
ues to explore the Cliff gold mine (Bradner and Bradner,
1988; Bundtzen and others, 1988). Before the early
1940’s, the mine produced about 51,700 oz gold (Nokle-
berg and others, 1987). On the Kenai Peniosula, Aona
Philo is developing the Gulch Creek mine on an 80-acre
gold placer site (Anchorage Times, March 8, 1988).
Alaska Apollo Gold Mines Ltd. announced in early 1988
that the Shumagin mioe on Unga Island contains 278,201
tons grading 0.524 oz/t gold and 2.47 oz/t silver (Anchor-
age Times, January 29, 1988). West of Anchorage, the
Johnson River epithermal gold-zinc vein deposit, owned
by Cook Inlet Region, Inc., is being explored by Hunt,
Ware, and Proffett, Inc. (Bradner and Bradner, 1988).
The Independence gold mine pear Hatcher Pass was
being mined by Alaska Hardrock Mining Co. (Bradner
and Bradner, 1988). The muine produced 1,050 tons of
ore in 1987.

Near Cantwell, development is contiouing at the
base and precious metals mine of Golden Zone (Alaska
Journal of Commerce and Pacific Rim Reporter, January
11, 1988; Anchorage Daily News, October 23, 1988) by
Golden Zone Developments Ltd. The mine is currently
estimated to contain 208,500 oz gold (Anchorage Times,
October 6, 1988; Bradner and Bradner, 1988). The mine
produced about 1,580 oz gold and 8,617 oz silver uatil
the early 1940°s (Nokleberg and others, 1987).

The Valdez Creck mine (fig. 15) is the largest
placer mine in Alaska and the only site where placer
mining continues year-round (Fairbanks Daily News-
Miner, November 10, 1988). The mine produced approx-
imately 33,277 oz gold in 1987 (Bundtzen and others,
1988), and 52,961 oz gold in 1988 (Grecn and Bundtzen,
1989). In early 1988, the Valdez Creek Mining Company
was cited for illegal disposal of waste oil and garbage by
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the Department of Environmental Conservation (Fair-
banks Daily News-Miner, March 7, 1988). The company
has agreed to a $275,000 seltlement (Anchorage Times,
July 10, 1988).

New mining claims in the Fairbaoks region in
east-central AJaska increased 80 percent over 1987 (Fair-
banks Daily News-Miner, April 29, 1988). Over 3,000
claims were filed from July through October (Fairbanks
Daily News-Miner, November 10, 1988). Most of the
claims are for placer and lode gold deposits. The rela-
tively new technique of heap-leachbing enables recovery of
lode gold in much lower concentrations than previously
possible, and has in part sparked new exploration for lode
gold deposits.

Silverado Mines Ltd. is operating the Grant mine
at Ester Dome near Fairbanks (Fairbanks Daily News-
Miner, January 7, 1988). Upon reopening in late 1987,
the mine produced gold valued at $118,000 in December
(Alaska Journal of Commerce and Pacific Rim Reporter,
February 1, 1988). The area’s largest trommel, used for
siz¢ separations of gold orc, was iastalled in 1988 at the
Grant mine (Fairbanks Daily News-Miner, June 14,
1988). Local miners expressed some concern over the
possible development of a downhill ski resort west of

Ester Dome that might hamper further subsurface min-
ing in the area (Fairbanks Daily News-Miner, March 12,
1988).

Also in the Fairbanks region, the Ryan Lode gold
mine was operatcd in 1988 by Citigold Alaska Co.
(Bradner and Bradner, 1988). The mine produced 6,100
oz of gold-silver bullion in 1987 (Bundtzen and others,
1988). Polar Miniog, Inc. started development of a
40-year-old placer gold mine on a 1,291 acre plot on
Murphy Dome (Fairbanks Daily News-Miner, May 14,
1988).

Battle Mountain Mining Co. is exploring the Nixon
Fork mine, a gold-copper skarn near Medfra in west-
central Alaska (Bradner and Bradner, 1988). The Nixon
Fork mine has produced aboul 40,000 to 60,130 oz gold
(Nokleberg and others, 1987).

On the Seward Peninsula east of Nome (fig. 12),
development is continuing at the Big Hurrah mine
{Anchorage Daily News, Oclober 23, 1988). The mine is
being developed by Golden Zone Developments Ltd.,
Thor Gold Corporation, and Stratford American
Resource Corp., and currently is estimated to contain
500,000 tons grading 0.35 oz/t gold (Anchorage Times,
October 6, 1988; Bradner and Bradner, 1988). This mine

Figure 13. The 920 poral of Greens Creek mine, Admiralty Island, southeast Alaska. Photograph by D. Brew.
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produced about 5,000 oz gold in the early part of the
century (Nokleberg and others, 1987). Placer Dome US
bas announced plans to continue exploration in 1989 on
various lode gold occurrences at Snow Gulch and Anvil
Creek north of Nome, and at Rock Creek (Alaska
Jourpal of Commerce and Pacific Rim Reporter,
November 14, 1988).

BHP Utah International abandoped their explora-
tion efforts on the 14,000-acre coastal plain lode gold
project near Nome (Alaska Journal of Commerce and
Pacific Rim Reporter, October 24, 1988). Since 1898,
about 4 million oz of placer gold have been produced
from coastal plain gravels, which are estimated to still
contain about one miilion oz of gold. Since 1986, Alaska
Gold Co. has been producing about 20,000 oz gold per
year with two dredges operating on 17,000 acres of claims
near Nome (Anchorage Times, July 3, 1988).

Offshore from Nome, the world’s largest olfshore
gold dredge, the Bima, continues to extract gold from

Figure 14. Gold-bearing quarz vein in Kensington mine,
Juneau mining district, southeast Alaska. Photograph by E.
Redman.
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sea-floor gravels (The Alaska Journal of Commerce and
Pacific Rim Reporter, October 24, 1988). The dredge
produced 36,700 oz gold in 1987 and 35,500 oz gold in
1988 (Anchorage Daily News, December 24, 1988). The
owners of the Bima, Western Gold Exploration and
Mining Co., have mineral rights to 15 miles of sea bottom
west of Nome, from the coast out to the Alaska 3-mile
limit (Fairbanks Daily News-Miner, March 26, 1988).
During the winter of 1987-1988, the company drilled the
sea floor from pack ice to determine gold values for the
1988 dredging season.

In early 1988, the Minerals Management Service
asked for lease nominations for 350,000 acres of sea floor
beyond the State’s 3-mile coastal domain south of Nome.
A coordination team is being established by the State of
Alaska and the MMS to study the potential for mining in
Federal waters west of Nome in Norton Sound (Anchor-
age Times, February 9, 1988). Seventy-four percent of
the Federal Quter Continental Shelf (OCS) lands, the
area extending from the 3-mile State offshore boundary,
to the oational 200-mile boundary, lies off the Alaska
coastline.

Strategic and Critical Minerals

Exploration and mining feasibility studies contin-
ued at a number of known mines, prospects, and newly
discovered deposits in 1988.

On Prince of Wales Island in southeastern Alaska,
the Salt Chuck mine is being explored by America
Platinum, Inc. (Bradner and Bradner, 1988). The Salt
Chuck mine produced 331,000 tops of ore grading 0.95
percent copper, 0.035 oz/t gold, 0.169 oz/t silver, and
0.064 o2/t platinum-group metals (Nokleberg and others,
1988).

North of Sitka (fig. 12), the Mirror Harbor deposit
is being explored for nickel, cobalt, and platinum by
Galactic Resources (Bradoer and Bradner, 1988). The
largest deposit at Mirror Harbor is estimated to contain
abut 8,050 tons grading 1.57 percent nickel, 0.88 percent
copper, and 0.05 percent cobalt (Nokleberg and others,
1987).

In tbe western Brooks Range, the Red Dog zinc-
lead deposit (fig. 16) is scheduled for production in early
1990, and will be the Western World’s largest base-
metals mine (Anchorage Daily News, October 23, 1988;
Bradner and Bradner, 1988). The Red Dog deposit is
estimated to contain 85 million tons of ore grading 17
percent zinc, 5 percent lead, and 2.4 oz/t of silver
(Nokleberg and others, 1987), and is estimated to be
operable for at Jeast 50 years (Anchorage Times, Octo-
ber 31, 1988). The ore will be extracted by open-pit
mining. More than two million tons of ore will be
processed annually, producing 580,000 tons of zinc con-
centrate, 120,000 tons of lead concentrate, and 50,000




tons of middling product (Alaska Journal of Commerce
and Pacific Rim Reporter, July 18, 1988).

The Red Dog deposit is being developed jointly by
Cominco, Alaska, a subsidiary of Cominco Ltd. of Can-
ada, and NANA Regional Corporation (Anchorage
Times, October 31, 1988). A 52-mile-long haul road bhas
been constructed from the mine to a shallow water port
northwest of Kotzebue. A contract for the mill facility
was awarded in 1988 to VECO, Inc. and NANA Devel-
opment Corporation (Anchorage News, October 18,
1988). The warehouse, maintenance building, and accom-
modations complex are being completed (Anchorage
Daily News, December 3, 1988).

Other Metals

Exploration studies and related activities for other
retals occurred at various sites within Alaska in 1988,

Near Ketchikan, the USFS issued a final EIS for
mine development at the Quartz Hill molybdenum
deposit (fig. 12), and the Environmental Protection
Agency (EPA) has draficd a water-discharge permit for
the mine (Anchorage Times, November 12, 1988).
Quartz Hil is a world-class deposit that was discovered
and developed by U.S. Borax (Fairbanks Daily News-

Miner, November 22, 1988). The deposit is estimated to
contain 1,800 million tons grading 0.136 percent molyb-
denum (Nokleberg and others, 1987).

On tbe Seward Peninsula, the Lost River Mining
Company continued placer tin mining. In 1987, this mine
produced 280,000 pounds of tin and remains one of the
country’s largest primary tin producers (Bundtzen and
others, 1988).

ACTIVITY BY FEDERAL AGENCIES
U.S. Geological Survey

Studies of nonfue! minerals in Alaska are an
important part of the USGS programs in Alaska. The
Alaska Mineral Resource Assessment Program
(AMRAP) continues as a major USGS program of
geologic mapping, mineral resource assessment, and
specialized geologic study of Alaska lands. Because of
budgetary restraints, AMRAP activities in 1988 were at a
lower Jevel than in previous years. The Trans-Alaskan
Crustal Transect (TACT) program continued as a mul-
tidisciplinary geologic and geophysical study of a cross
section of Alaskan geology paralle! to the Trans-Alaska

Filgure 15. Blasting activity in pit of Valdez Creek placer gold mine, south-central Alaska. Photograph by S. Teller.

Metalillc Minerals 39



Pipeline System. In 1988, the TACT program success-
fully completed geologic mapping and companion geo-
physical studies from the Gulf of Alaska to the southern
flank of the Brooks Range. The geologic mapping and
mineral resource assessment studies of the White Moun-
tains National Recreation Area were completed in 1988.
Also in 1988, a statewide synthesis of the metatlogeny of
lode mineral and placer deposits of Alaska was com-
pleted by a team of geologists from the USGS and
ADGGS with contributions from geologists in the
USBM, private industry, and universities. Locations of
1988 studies are included on figures 17 and 18.

Alaska Mineral Resource Assessment Program

AMRAP studies arc conducted at four progres-
sively more detailed levels to produce comprehensive
assessments of the rmineral and encrgy resources of
Alaska. Level I studies are statewide in scale, and pub-
lished maps are generally at a scale of 1:2,500,000. In
1988, work continued on updating the mineral data base
for the entire State. USGS Open-File Report 88-73
reported on the metallogeny and mineral deposits of
Alaska (Nokleberg and others, 1988). This publication

was prepared by a team of eight geologists from the
USGS and ADGGS, with contributions from additional
geologists in industry, academia, and other Federal and
State agencies.

Level II studies address Jarge parts of the State,
and resultant maps are generally published at a scale of
1:1,000,000. Level II studies continue on the geology and
mineral resource potential of the Alaska Peninsula and
the eastern Alaska Range.

Level I studies continue to receive the major
cffort of AMRAP (Gig. 18), consisting of multidisci-
plinary evaluations involving team studies of selected 3°
quadrangles. Geologic, geochemical, and geophysical
data are gatbered to produce an inventory of areas
defined to have mineral resource potential. Studies are in
progress in 26 quadrangles. Field research is complete,
and reports are in preparation, for the Baird Mountains,
Chandler Lake, Iditarod, Killik River, Livengood, Mount
Katmai, Naknek, Port Moller, Simeonof Islands, and
Stepovak Bay quadrangles. Fieldwork continues in the
Bethel and Lime Hills quadrangles, ¢ach in its second
year of field investigations, and also in the Juncay,
Seldovia, and Taku River quadrangles. Pre-assessment
evalvations of possible future studies are being added to

Figure 16. Red Dog deposit (foreground) in western Brooks Range, northwest Alaska, will be largest base-metals mine in
Wastern Hemisphere when production begins in 1990. Photograph by J. Schmidt.
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the AMRAP program. Pre-assessments have been com-
pleted for the Bethel, Iditarod, Lime Hills, Seldovia, and
Table Mountain quadrangles, and are in progress for the
Sitka and Sleetmute quadrangles. Level 1T AMRAP
projects publish an assessment of the mineral resources
of the quadrangle examined. To date, resource asscss-
ments have been published for 25 quadrangles (fig. 18).
Publications since initiation of the AMRAP program
now number approximately 540 documents.

Level 1V studies consist of detailed mapping (at a
scale of 1:63,360 or larger) of mining districts, specific
miperal deposits, and related research. Current level TV
activitics are studies of gold vein deposits in the Unga
Island (Apollo mine) area on the Alaska Peninsula, and
metamorphic and structural studies of the Brooks Range
and central Alaska The Jocations of level IV studics are
shown in figure 17, and the project titles listed in table 12,

Some of the reports published in 1988 as a result of
AMRAP and related USGS programs include: geologic
map of the Ketchikan and Prince Rupert quadrangles
(Berg, Elliot, and Koch, 1988); mineral resource assess-
ment of thc Wiseman quadrangle (Bliss and others,
1988); studies of nonplacer mineral occurrences and rock
geochemistry in the Solomon, Beodeleben, and southern
part of tbe Kotzebue quadrangles (Gamble, 1988; Gam-
ble and others, 1988); geologic map of the Chandler Lake
quadrangle (Kelley, 1988); rock geochemistry of the
Anchorapge quadrangle (Madden and others, 1988); min-
eral occurrences and rock geochemistry of the Baird
Mountains quadrangle (Schmidt and Allegro, 1988;
Zayatz and others, 1988); geology and mineral resources
of the White Mountains Recreation Area (Weber and
others, 1988); and mineral occurrences in the Port Mol-
Jer and Stepovak Bay quadrangles (Wilsor, Whita, and
DuBois, 1988). Exploration geochemistry of stream sed-
uments and heavy mineral concentrates was published for
the Iditarod quadrangle (Bennett, Gray, and Taylor,
1988; Gray, Arbogast, and Hudson, 1988; Gray, Smith,
and Goldfarb, 1988); the Ugashik, Bristol Bay, and
western Karluk quadrangles (Church and others, 1988;
Frisken and others, 1988; Frisken, Church, and Willson,
1988); the Goodpews Bay, Hagemeister Island, and
Nushagak Bay quadrangles (Cieutat, Goldfarb, and
Speckman, 1988); the Naknek, Afognak, and Iliamna
quadrangles (Erlich and others, 1988); and the Solomon
and Bendeleben quadrangles (King and others, 1988).
These papers are Jisted in appendix 1.

Numerous short papers on geology and mineral
resources of Alaska were published in U.S. Geological
Survey Bulletin 1903 entitled “Geologic studies in Alaska
by the U.S. Geological Survey, 1988” (Dover and Gallo-
way, 1989). A recent bibliography and index of articles in
U.S. Geological Survey circutars devoted to research in
Alaska from 1975 to 1986 (Reed and Marks, 1987)
includes references to many papers on mineral resources.

Table 12. Level IV studies of the USGS Alaska Mineral
Reggurce Assessment Program and related studies active in
19

|Projeet chicfs Jisted in parentheses. Projecis marked by an asterisk are
of stalewide scope)

Arcal mineral-resovrce assessmnents

*Tin commodity studies (B.L. Reed)

¥Placer gold deposit studies (W.E. Yeend)

*Subjective probability estimations of Alaskan mineral resources
(W.D. Menzie)

Mineral deposits, western Brooks Range (J.M. Schmidi)

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

Geology and mineral resources, Norton Bay-Unalaklect area
(W.W. Paron, Jr.)

Tin and wmngsten deposits, Circle district (BL. Reed and W.D.
Menzc)

Areal energy-resource assessments

Petroleurn potential of the Yukon-Kandik basin (H.E. Cook)

Geologic framework and perroleum potential of the Nenana basin
(R.G. Stanley)

Coal studies in the Nenana basin (C. Wahrhafug)

Genesis of trace elements of the Nenana bagin coal ficlds (G.D.
Swicker)

Coal resources of northem Alaska (G.D. Swmicker)

Exploration geophysical smdies

Geopl}ysics of the Yukon-Koyukuk basin and its borderlands
(J.W. Cady)
Mining geophysics of cengral Alaska (D.L. Campbell)

Biostratigraphic siudies

Brooks Range and Arciic Slope studies (L.N. Marincovich)

*Paleozoic and Mesozoic radiolarians (C.D. Blome and B.L.
Murchey)

*Brachiopod and conodont paleogeography (J.T. Duwo, Jr., and
A.G. Harris)

Framework or process studies

Yukon-Koyukuk crustal transect study (W.W. Palton, Jr.)

Structural analysis of intezior metamorphic terranes (J.H. Dover)

Mafic and wtrarnafic rocks of Alaska (R.A. Loney)

Upper Mesozoic stratigraphy of the Alaska Peninsula (R.L.
Detterman)

*Paleomagnetism of accreted 1erranes (C.S. Gromme)

*Metamorphic-facies map of Alaska (C. Dusel-Bacon)

Northwestern Alaska crustal smdy (A.B. Till)

Ceniral Alaska metamorphic smdies (J. Dover)

Gold mineralization of the Apotlo and Shumagin mines
(W. White)

Radiometric ages and chemisiry of the shallow Tertiary igneous
rocks of the Mt. Katmai quadrangle (JR. Riehle and M.A,

Lanphere)

Exploration geochemical studies

Alaska placer gold deposits (J.C. Anrweiler)
Southern Alaska lode gold deposits (J.R. Goldfarb)

Isowpic and radiometric studies

*K-Ar studies and radiomerric age file (N. Shew)

*Lead and oxygen isotope studies (S.E. Church)

*Uranium-lead and rubidium-strontinm isotope studies (J.N.
Aleinikoff)
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A bibliography of U.S. Geological Survey geologic and
water-supply reports and maps for Alaska was recently
published by the U.S. Geological Survey (1986).

Trans-Alaska Crustal Transect Program

The Trans-Alaska Crustal Transect (TACT) pro-
gram continued for a filth year. This-program is a major
integrated multidisciplinary investigation designed to
study the geology, tectonics, and deep crustal structure of
Alaska along a corridor parallel to the Trans-Alaska
Pipeline System. Major results of the 1988 TACT pro-
gram were: (1) completion of marine seismic reflection
surveys in the Prince William Sound southwest of Valdez
and south of Seward; (2) extension of 1:63,360-scale
geologic mapping and specialized geologic studics to the
southern flank of the Brooks Range, rcsulting in a
completed geologic strip map that covers the southern
four-fifths of the State along the transect; (3) completion
of magnetotelluric surveys from the Gulf of Alaska to the
Yukon River; and (4) presentations and publications on
the geology, tectonics, and geophysics of the study area
(Aleinikoff and others, 1988; Fuis and others, 1988,
Geist and others, 1988; Labson and others, 1988; Moore
and Nokleberg, 1988; Noklcberg and others, 1988c;
Pavlis and others, 1988; Stanley and others, 1988).

White Mountains National Recreation Area Project

A cooperative study between the USGS, ADGGS,
and USBM to develop mineral information for parts of
the White Mountains National Recreation Area, which
began in 1986, was completed in 1988. This special study
consisted of geologic, geophysical, and geochemical map-
ping and resource assessment of the area for BLM, The
USGS: assessed all or parts of 10 inch-to-the-mile
(1:63,360) quadrangles within the Livengood and Circle
3° sheets. Geologic mapping, geophysical, exploration
geochemical, and mineral resource assessment studies by
the USGS are published in two reports by Sutley and
others (1987a, b), and by Weber and others (1988). As
part of a cooperative effort, the ADGGS completed a
similar, but more detailed study, of a smaller area
consisting of all or parts of five 15-minute Circle quad-
rangles in the adjoining Lime Peak and Mount Prindle
areas (Smith and others, 1987). The ADGGS report
identifies an area with significant potential for lode-tin
and lode-gold deposits.

Cooperative Programs with the
USSR Academy of Sciences

In 1987, joint studies were proposed during a visit
of the Chief Geologist and Chief of the Branch of
Alaskan Geology to the Soviet Far East Branch of the
USSR Academy of Sciences. In 1988, as an outgrowth of
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these discussions, two study proposals were exchanged
during a visit of five USGS geologists to the meeting of
the Pacific Science Association in Blagoveshchensk in the
USSR Far East. One proposal is a comparative study of
the metallogenesis of lode minera: deposits tn the USSR
Far East and Alaska. This proposal will result in defining
the trends of bedrock geology and Jode mineral deposits
across the outer continental shelf area of western Alaska
and into the relatively unknown areas of the USSR Far
East. A second proposal is a joint study of the distribu-
tion and origin of ophiolites and associated tocks in
Alaska and the USSR Far East. Opbiolites are generally
interpreted as remnants of oceanic crust thrust onto
continental margin areas and are often the bost rock for
platinum-group metals, chromium, nicke), and cobalt
lode deposits. Both proposals consist of exchange scien-
tific visits by teams of two or three geologists for working
conferences and field trips. The goals of both projects are
to publish geologic and migeral resource maps and
interpretive scientific articles. Both projects will take
several years for completion.

Private companies are also investigating economic
ventures in the USSR Far East. In 1988, an official of
Greatland Exploration visited the USSR Far East to
discuss the feasibility of establishing smelters in the
USSR for mining of the Lost River tin, tungsten, and
fluorite mine on the Seward Peninsula (Alaska Journal
of Commerce and Pacific Rim Reporter, October 24,
1988).

Precious Metals

USGS geologists are involved in several studies of
precious-metal occurrences in Alaska. Present research
(fig. 17, table 12) includes gold quartz veins north of
Nome, gold mineralization of the Apollo and Shumagin
mines on the Alaska Peninsula (fig. 19), lode gold
deposits in southern Alaska, metallogenesis in the east-
ern Alaska Range, and mining geophysics of central
Alaska. Reports published in 1988 include lode and
placer deposits of the Wiseman quadrangle (Bliss and
others, 1988); placer gold deposits and mines of the
Circle and Tolovana mining districts (Cathrall and oth-
ers, 1988); gold deposits of the Manley Hot Springs,
Tofty, Bureka, and Rampart mining districts io the
Tanana and Livengood quadrangles (McDanal and oth-
ers, 1988); and placer gold of the Solomon, Bendeleben,
and southern part of the Kotzebue quadrangles (Yeend,
Kaufman, and Till, 1988). Most level I AMRARP studies
also involve some aspect of precious-metal deposits.

Strategic and Critical Minerals

USGS geologists are involved in several studies of
strategic and critical metal occurrences in Alaska. Cur-



rent research (fig. 17, table 12) includes mafic and
ultramafic rocks with associated PGM-chromium-nickel-
cobalt deposits, tin commodity studies, and tn and
tungsten deposits in the Circle mining district.

Other Metals

Studies of other metals and related geologic studies
(figs. 17, 18; table 12) are continuing on: geology and
mineral resources of the Norton Bay area; geophysics of
the Yukon-Koyukuk Basin; mining geophysics of central

Alaska; Yukon-Koyukuk geologic transect; metamorphic
terranes in interior Alaska; stratigrapby of the Alaska
Peninsula; metamorphic facies maps of Alaska; and a
northwestern Alaska crustal study.

U.S. Bureau of Mines

The USBM’s AFOC is responsible for conducting
four programs under the Directorate of Information and
Analysis and for coordinating work with other USBM
field and research centers throughout the United States.

Figure 19. Looking northeast from Apollo mine stopes (foreground) to Apollo
camp (center) and Sitka mine dumps (background), Unga lIsland, southwast

Alaska. Photograph by W. White.
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The USBM’s Research Directorate is responsible for
several ongoing projects in Alaska, through both the
Mineral Institute program and the nine USBM research
centers.

Minerals Availability Program

During 1988, a report by Sherman and Baggs was
published on the feasibility of economic gold mining in
the Juneau Gold Belt. A new study, to be published in
1989, was undertaken to examune the impact that envi-
ronmental constraints have on lode and placer mining in
Alaska. The Windy River chromite deposit was evalu-
ated, and the Salmon River platinum and Greens Creek
silver-zinc deposits were reevaluated, as part of an ongo-
ing effort to maintain the Minerals Availability System
(MAS) data base in support of the USBM’s Mineral
Supply Analysis appraisals. A report by Herzog (1988)
listing all of the mineral-related references, other than
those related to mineral fuels and construction materials,
for the coast of Alaska was published. Statistics on the
use, or proposed use and disposal of cyanide compounds,
by the Alaskan mining industry were compiled for inclu-
sion in the USBM’s national data base of cyanide-related
topics.

The Minerals Industry Location System (MILS)
data base received considerable use during 1988. For the
fiscal year, 76 reporls and 44 maps were prepared in
response to requests from the USBM, other Federal and
State agencies, and the public. An Alaska Map E overlay
and report of 272 potential placer and lode producers
were created for distribution in response to numerous
requests. Approximately 30,000 update transactions
were transmitted to the USBM’s MAS data base located
in Denver.

Policy Analysis

Two reports describing lands open to exploration
and locations of new mineral claims were published, one
for western Alaska (Bottge, 1988) and another for south-
western  Alaska (Maas, 1988). This completes the
USBM’s survey of such lands in Alaska’s six regions. A
summary report for the State and a parallel report on
leasable minerals were recessed in order to complete a
project portraying mining claim activity at the section
level. In 1987, claim activity was summarized and shown
on the sixteen 1:250,000-scale quadrangles of southeast-
ern Alaska. In 1988, the remaining 137 quadrangles were
reviewed, and new overlays prepared for the 80 quadran-
gles having claim activity between 1980 and 1987, The
overlays were released as USBM Open-File Report
20-73 (USBM 1973, revised), and complete sets were
sent to the USBM offices in Anchorage, Fairbanks, and
Juncau,
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State Mineral Activities

The State Mineral Officer wrote the annual pre-
liminary “Mineral Industry Survey of Alaska in 1988,”
summarizing significant nonfue] mineral activity. “The
Mineral Industry of Alaska in 1987” detailing major
ponfuel mineral exploration, development, production,
and legislative action in the preceding year, became the
Alaska chapter in tbe annual Minerals Yearbook, volume
2, published by the USBM. Legislative and executive
actions of interest ta the mineral industries were moni-
tored and reported monthly. News items were prepared
for the weekly “Mineral Alerts” and the bimonthly
survey “Minerals and Materials” Mineral briefing pro-
files were prepared for Department of the Interior and
USBM officials as required. Mineral news of interest to
the USBM and its commodity specialists were forwarded
weekly.

Minerals information and analysis is provided
through a series of scheduled and unscheduled publica-
tions and reports, and other responses to inquiries from
State and Federal ageocies, industry, and the public. A
priority activity is identifying and evaluating issues, prob-
lems, and trends to provide the USBM additional oppor-
tunities for constructive action in the minerals field. The
State Mineral Officer represents the USBM on the
interdisciplinary team assisting in the preparation of the
EIS for the Quartz Hill molybdenum mine project.

Mineral Land Assassment

The USBM conducted mineral land assesswent
activities during 1988 in the Valdez Creek and Juneau
mining districts. (6g. 20, table 13).

Valdez Creek,—The USBM’s work in the Valdez
Creek mining district is part of a 4-year project begun in
1987. Tbe study will: identify the type, amount, and
distribution of mineral deposits; evaluate probable
reserves using computerized statistical analysis; study ore
beneficiation technologies; finalize economic feasibility
studies; and address economic and legislative effects on
mineral development. The program is a cooperative
effort involving the USBM and ADGGS.

Site-specific studies in the Valdez Creek mining
district include a study of platinum and gold in the Yacko
and Peters Creek areas, a geophysical survey of the
Golden Zone mine, an ¢valuation of the potential for the
existence of a bulk minable gold deposit in the Valdez
Creek area, and detailed geologic mapping of the Clear-
water Mountains by the ADGGS. Studies also include
collection of samples and engineering data from the
Valdez Creek mine to ascertain the feasibility of using
underground mining techniques to mine decp unfrozen
gravels. By yearend, all 1988 sample analyses were com-
pleted and evaluated. A report summarizing 1988 field
studies will be published in 1989.
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Table 13. Areas of U.S. Bureau of Mines activity in mining
districts and critical and strategic minerals in 1988

[Sce fig 16 for locatiops. PGM, platinum-group meials; REE, rare-
earth elements]

A. Mining districts

Study area

Deposit of major inlerest

B. Critical and strategic minerals

A. Valdez Creck mining

B. Junean mining district

district

Placer and lode gold, mas-
sive sulfide, tn. chro-
mite, PGM

Placer and lode gold, vol-
canogenic and sedimeni-
hosted massive sulfide,
molybdenum porphyry

Area of crilical and sirategic

mineral studies

Elements of interest

1. Blashke Islands PGM
2. Broxson Gulch PGM, nickel, copper, cobalt
3. Chenega Islands Maganese
4. Coal Creek Tin
5. Hagemeister Island PGM
6. Homer Strontium, phosphate
7. Kemuk Mountain PGM
8. Kook Lake REF. niobium, uranium
9. Kougarok Tin, antalum, niobium
10. Lime Peak Tin
11. Miller Gulch PGM, gold
12. Misheguk Mountain PGM, chromium
13, Oksmkuk Hills PCM
14. Platinum PGM, gold, chromium
15. Ray River Tin, REE, tungsten, gold
16. Red Mountain Chromium
17. Sithylemenkat Tin, REE
18. Sheep Mountain Tin, Bne, lead, silver
19. Southern Prince of REE. niobium
Wales Island
20. Snipc Bay Copper, nickel. coball, PGM
21. Wingdy Fork Ree, niobium
22. Zane Hills REE, uranium, gold

Open-file report 43-88, “Valdez Creck mining
district study, 1987 update” by Kurtak, Balen, and Fech-
ner, summarizcs 1987 field results and sample data, and
a 1:63,360-scale geologic map of the Healy A-2 quadran-
gle, Alaska was published by the ADGGS, with USBM
assistance. As a result of the 1988 sampling program, a
new minera) occurrence in the Chulitna mineral belt was
discovered, and a news release detailing the discovery
was published in February 1989.

Juneay district.—In 1988, the USBM completed
the fourth year of fieldwork in a 4-year sludy of the
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mineral resources of the Juneau mining district. The
prograru is a cooperative effort involving the USBM and
ADGGS. ADGGS personnel make detailed geologic
studies of selected arcas, while USBM personne] conduct
site-specific examinations. The Juneau mining district
has been subdivided into four areas for evaluation (fig.
20): the Glacier Bay/Mount Fairweather area; the Vol-
canic area, which includes the West Lynn Canal, Haines,
and Porcupine areas; the Juneau Gold belt; and the
Molybdenite area, which borders Canada north and east
of the Juneau Gold Belt.

Fieldwork in the Glacier Bay/Mount Fairweather
area was completed in 1987. No work was performed in
this area in 1988. In the West Lynn Canal area, the
mineralized zones in the upper Sullivan River region that
were discovered by USBM personnel in 1987 were the
focus of claim-staking activity by private compamies.
Curator American enlarged their claim block at the Opus
prospect west of Sullivan Island to over 500 claims; the
Opus prospect appears to be a widespread occurrence of
stratiform massive-sulfide mineralization. In the Haines
area, additional work north of Haines indicates that
gold-copper mineralization extends north from the
Chilkat Peninsula. A one-day trip to the Mt. Seltat area
on the Canadian border indicated that the Canadian
Rainy Hollow skarn district extends into the extreme
north end of the Juneau mining district. In the Juneau
Gold Belt area, recent developments include the discov-
ery of additional occurrences of telluride minerals in
samples from the Kensington mine. Check samples from
other mines in the Juneau Gold Belt are currently being
analyzed. Fieldwork in the Molybdenite area was com-
pleted in 1987.

Accomplishments during fiscal year 1988 included
publication of three open-file reports: “1985-1986 Min-
cral investigations in the southern Chilkat Range, south-
cast Alaska,” by Clough and Hayden; “Gold-Copper
mineralization of the Chilkat Peninsula and Islands,” by
Still; and “Mineral investigations in the Juneau mining
district, Alaska (Eagle River area)” by Kurtak and Maas.
An open-file report is in preparation concerning the
Porcupine area entitled “Lodc deposits, prospects, and
occurrences of the Porcupine mining area, southeast
Alaska,” by Still, Gibert, and Forbes. In addition, a
paper entitled “Ore controls in the Alaska-Juneau gold
mine’”* was presented at Bicentennial Gold ‘88, an inter-
national professional meeting. The final Juncan mining
district report is due for publication in the spring of 1989.

Juneau mining district personnel also provided
expertise on request {o companmies working on the
Alaska-Juneau, Gold Fork, Treasury Hill, Jualin, Kens-
ington, Dream-Opus, and Klukwan deposits. A group
mecting to assess nine mineral deposit types in the
Juneau mining district was held in September 1988 and
was attended by personnel from the USBM, USGS,




landward of the proposed sale area. Mining of onshore
beach placers near Nome has occurred intermittently
since the first gold discoveries in 1899. Placer operations
over the past 90 years have recovered over 5 miltion troy
ounces of gold from the Seward Peninsula, with over 4.5
million troy ounces from the Nome mining distnict,

In the event that the sale is held in Apnl 1990,
detailed prospecting of the deposit could begin in the
1990 open-water season. It is estimated that production
could begin as early as the fourth year following the sale.
The timetable for the Norton lease sale would include the
following key events: (1) final EIS published; (2) Sccre-
tarial Issue Document prepared, circulated, and imple-
mented; (3) proposed leasing notice published; (4) pro-
posed leasing notice comment period closes; (5) final
leasing notice published; and (6) sale.

Natlonal Park Service

The NPS Alaska Regional Office, Minerals Man-
agement Division, is organized into two branches:
Resource Assessment, and Mining and Minerals. Per-
sonnel review mining plans of operations and cvaluate
available npatural, cultural, and physical engineering
information on areas subject to mineral-related opera-
tions. They also conduct claim validity examinations, and
develop and implement long-term reclamation programs.
In addition to the Regional Office, the Denali and
Wrangell-St. Elias National Parks and Preserves have
professional minerals management staffs of environmen-
tal specialists and geologists or mining engineers who
implement park-specific aspects of the minerals manage-
ment program. Major accomplishments during 1988
WEre:

1. Processing and completeness reviews were made
for five plans of operations for mining activities in four
different park units; one plan was determined to be
complete and received approval by the end of the calen-
dar year.

2. Mineral examinations for claim validity determi-
nations were made on 25 placer, and 8 lode, claims in two
park units.

3. Field investigations were conducted for engineer-
ing and environmental analyses on proposed plans of
operations and reclamation activities. Additionally, nat-
vral resource inventory and evaluations were performed
on areas subject to mineral-related activity in two park
units.

4. Photopaneling and surveying of 209 mimng
claims in four park units was completed.

5. Color infrared and black and white aertal photo-
graphs were taken of claim areas in Denali, Gates of the
Arctic, and Wrangell-St. Elias National Parks and Pre-
Serves.

6. Cultural resource field crews conducted investi-
gations of mining claims and access routes in three park
units during 1988. A total of 14,000 acres was surveyed,
and 61 cultural resource sites were recorded. Site types
ranged from isolated historic equipment to large, com-
plex mill sitcs.

7. The first phase of the Glen Creek Reclamation
Project was accomplished along 2.3 miles of Glen Creek
in Denali National Park and Preserve (fig. 214, B). The
purpose of this project is to restore a more natural
appearance to the drainage and to assist in the revegeta-
tion of the site. Mine tailings were recontoured, available
topsoil was redistributed, and 88 tons of debris and
abandoned structures and equipment were removed
from 27 acres of abandoned placer mining claims. Native
plants from park sources will be planted over the
reclaimed areas in 1989. Experimental revegetation stud-
ies will be conducted on these arcas, providing current
data for use in mining and reclamation plan reviews.

8. By adapting commercially available computer
software, the NPS has developed three-dimensional
models of the topography of the mining areas (including
claims) in park units. This allows the automation of many
site-specific engineering analyses for mining plans of
operation and reclamation proposals. Examples include
the generation of cross sections, cross-sectional areas,
volumes, profiles, areal analyses, stream and roadway
gradients, and stream sinuosity, all in both tabular and
graphic form. An additional beanefit is the automation of
all required technical output of the analysis, including
graphs, charts, and accurate map production at any scale.

Other.—On May 9, 1985, the Northern Alaska
Environmental Center, et al,, sued the Department of the
Interior over noncompliance with NPS miping regula-
tions in Alaska, The Federal district court tssued a
prelimipary injunction on July 22, 1985, suspending
approval of all existing operations in National Park
System uvmits in Alaska, and requiring NPS to prepare
EIS’s to assess the cumulative impact of mining on park
resources in Wrangell-St. Elias National Park and Pre-
serve and in Yukon-Charley Rivers National Preserve.
For the other National Park System units in Alaska,
mining plans could be submitted and approved by the
NPS for operations if all regulatory requirements were
met, including the completion of eavironmental assess-
ments and a finding of no significant impact. The Gov-
emment filed a motion for reconsideration, which was
denied by the district court on December 4, 1985. In the
court’s memorandum and order, the preliminary injunc-
tion was amended to require a similar EIS for Denali
National Park and Preserve. The court also retained the
mechanism of approval for plans of operation within
these three units prior to completion of the EIS’s; plans
could be approved upon petition to the court if no
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cumulative impacts would occur, and if all other provi-
sion of law and regulation were met.

On December 9, 1987, in ruliog on one issue of the
original litigation, the district court decided that an
on-site field inspection and validity examination are not
essential preconditions for review and decision on a
proposed plan of operations; the NPS has some latitude
in determining the timing and need for validity examina-
tions, but it may not approve operations if sufficient
evidence exists to indicate invalidity.

In a final judgement and injunction on March 3,
1988, the district court: (1) restated the requirement to
prepare the above-mentioned environmental impact
statcments; (2) enjoined the NPS from approving pro-
posed plans of operation in the three parks until EIS’s
are completed; (3) voided mining permits and temporary
approvals of plans of operation issued before July 24,
1985; (4) voided 36 CFR 9.10 (c) to the extent that it was
contrary to existing law; (5) required that access to
mining claims be permitted in accordances with 43 CFR
36 and by way of specific, stipulated routes; and (6)
seitled or dismissed the remaining issues in the case.

U.S. Forest Service

Greens Creek.—Greens Creek (figs. 12, 13), one of
the largest mining developments in southeast Alaska, is

in Admiralty Island National Monvment, administered
by the Tongass National Forest. Development and pro-
duction at the site is authorized by Section 503(f)(2)(A)
of ANILCA. USFS completed an EIS for the project in
January 1983. The Greens Creek Mining Company
apgressively developed the mine, and production began
in Jaouary 1989. Under the provisions of Section
503(e)(1) of ANILCA, USFS mineral examiners evalu-
ated nine new mining claims to determine whether a valid
mineral discovery had been made. The company was
notifited that the mining claims were valid in September
of 1988, thus increasing the viable ore reserves of the
mine.

In Auvgust 1987, the Sealaska Corporation pro-
posed to exchange muneral lands owned by the Nalive
corporation in the Cube Cove area of Admiralty Island
National Monument for Federal mineral lands in the
vicinity of the Greens Creek project. The USFS deter-
mined that the tracts to be exchanged were not of equal
value and that the exchange proposal was not in the best
public interest. The Scalaska Corporation appealed this
determination; the appeal is presently under review.

Quartz Hill.—U.S, Borax and Chemical Corpora-
ion’s Quartz Hill molybdenum deposit (fig. 12) is in
Misty Fiords National Monument, on a 152,000-acre
tract that is excluded from designation as wildemness.
Section S03(f)(2)(A) of ANILCA provides for the eva)-

Figure 21. Abandoned mining claim along Glen Creek in Denali National Park and Preserve. A, Pre-reclamation. Note mine
tailings and abandoned aquipment. B, After first phase of reclamation activities. Photographs by D. Schramm.
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uation and development of the deposit, The USES was
the lead agency for the final mine developmeant EIS
(FEIS), which was released in October 1988. Two alter-
natives for marine tajlings disposal were considered in
the FEIS: disposal in the Boca de Quadra fiord, and
disposal in the Wilson Arm/Smeaton Bay fiord. In his
Record of Decision, the Regional Forester chose the
Wilson Arm/Smeaton Bay fiord for the tailings disposal
site, concluding that there was little difference between
the two fiords in the environmental effects of tailings
disposal. In Wilson Arm, however, the impact of mine
development would be confined to a single drainage;
greater community stability would ensuc for Ketchikan
and soutbeast Alaska; and mine shutdowns would be
fewer and of shorter duration due to a reduction in mine
operating costs. The Sierra Club Legal Defense Fund, on
bebalf of several eovironmental and commercial fishing
organizations, appealed the Regional Forester’s decision.
The appeal is presently under review.

Other.—Abandoned gold mines in the Juncau Gold
Belt (figs. 12, 22) are presenting opportunitics for explo-
ration and development. USFES evaluations are uoderway
at the A-J mine in Juneau and also at the Kensiogton and
Jualin properties in the Berners Bay area about 50 miles
north of Juneau. These properties are a mix of patented
and unpatented mining claims.

Since the summer of 1984, the USFES has been
conducting minera} validity examinations on mining
claims located in National Forest wilderness lands. These
examinations arc conducted for the purpose of establish-
ing valid existing rights. If these rights are established,
then the claimants can proceed with certain exploration
and development activities. To date, five such examina-
tions have been completed, four in the West Chichagof-
Yakobi Wilderness and one in the Stikine-LeConte Wil-
derncss.

The USBM prepared minerals inventory data for
the revision of the Tongass Land Management Plan, A
draft of the plan is scheduled for release in December
1989. Mineral resource data, including areas of mineral
interest, claim staking and exploration activity, USGS
publications, and field investigations, are being used to
update the existing data base. This information will be
used to determinc areas of the Tongass where mineral
exploration and development arc most }ikely to occur and
to assist in making the appropriate land allocation deci-
sions and recommendations.

A similar inventory effort is being conducted by the
USGS and USBM for planning in the Chugach Nationa)
Forest. The USFS is currently preparing a series of
management area analyses for selected geographic areas
of the forest.

Figure 21. Continued.
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Industrial Minerals

The use of building stone increased dramatically in
Alaska in 1988; approximately 3.6 million tons worth
$24.6 million were produced, up 111 percent by value
from 1987 levels (Green and Bundtzen, 1989). Infra-
structure development at the Red Dog mine, at several
mine sites in southeast Alaska, and at the Bradley Lake
hydroelectric project were responsible for this increase.

Sand and grave! production rose 14 percent by
vajue in 1988, resulting in 17.2 million tons with an
estimated worth of $48.8 million (Green and Bundtzen,
1989).

Glacial ice is being exported from Juncau to Japan
by Dimond’s Pure Alaskan Glacier Ice Co. (Fairbanks
Daily News-Miner, June 23, 1988). The ice is collected
from icebergs within Tracy Arm near Jupeau, then
broken, sacked, and shipped in freezer vans on container
ships. The Alaska Department of Natural Resources has
started to issue permits for this activity (Fairbanks Daily
News-Miner, July 28, 1988).

ACTIVITY BY FEDERAL AGENCIES
U.S. Bureau of Mines

As part of the USBM Juneav mining district study,
sand, gravel, and quarry rock resources were identified
and classified in the city and borough of Jupeau (R and
M Engineers, 1988a, 1988b). The study indicated that
there are abundant resources of waterial in the borough,
but at the present rate of depletion and assuming an
average population growth rate of *2 percent per
annum, the most economical supplies of material close to
Juneau will be severely depleted by the year 2000. A
report summarizing the industrial minerals of the district
will be published in 1989.

Bureau of Land Management
The disposal of salable mineral materials, that is,

sand and gravel, continued to be a minor activity for
BLM in Alaska. In 1988, the BLM issued three Free Use

Figure 22. Alaska-Juneau gold mine in southeast Alaska, closed since 1942, may be reopened in 1880’s. Photograph by R.

Griffin.
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Permits and made four mineral material sales. Total
production from these actions was 117,143 cubic yards of
mineral material.

Fish and Wildlife Service

The Fish and Wildlife Service continued permitting
and monitoring small ongoing sand and gravel operations
in support of local transportation and industry in various
areas n the State.

U.S. Forest Service

Annually, the USFS permits the removal of many
thousands of tons of sand, gravel, and stone. Nearly 2.8
million tons of this material, in the form of quarried
stone, is used for the construction of timber sale roads.
Lesser amounts are used by State and local governments
for the construction and maintenance of breakwaters,
airports, and roads. For calendar year 1988, the USFS
sold 105,876 tons of quarried stone for $36,357, and
85,036 tons of sand and gravel for $73,202.
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APPENDIX 1.—ALASKA MINERAL REPORTS
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The following selected references contain pertinent
information about energy resources and other minerals
in Alaska published during 1988 or early 1989. This is
only a selection of germane reports from the publications
of any agency. Reports by Federal or State agencies can
gencrally be obtained from the agency offices in Alaska,
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development or production is presently occurring on the
OCS. The MMS also has the authority to fease the OCS
for ocean mining of hard minerals. The responsibility of
MMS for onshore Alaskap minerals is Jimited to the
colleetion of royalties, bonuses, and rents from Federal
and certain Native lands.

In Alaska, the MMS is active in assessing the oil
and gas potential of offshore basins through the analysis
of geophysical data and relevant geologic information.
This work is integrated into the National Resource
Assessment and is a basis for evaluations of the potential
monctary worth of individual OCS lease blocks, apprais-
als of the resource potential of entire basins, and formu-
lation of geologic models for basin development. The
MMS also conducts specialized studies of Deep Strati-
graphic Test (DST) wells and exploratory wells drilled on
OCS lands. All of this work is carried out at the MMS
Regional Office maintained in Anchorage, Alaska. The
results of these studies are published through the MMS
OCS Report series or in appropriate outside jouroals.
The MMS also sponsors resource-oriented geologic
studies through the Program for Studies Related to
Continental Margins, which funds research by State
agencies and affiliated academic institutions.

NATIONAL PARK SERVICE

In 1916 Congress established the NPS and stated
that the fundamental purpose of the Nation’s parks,
monuments, and other reservations was “...to conserve
the scenery and natural and historical objects and the
wildlife therein and to provide for enjoyment of the same
in such a manner and by such means as will leave them
unimpaired for the epjoyment of future generations” (39
Stat. 535). NPS management policies are based on the
concept of conservation and preservation while providing
for appropriate enjoyment of natural and cultural
resources within the park system. Congress enacted the
“Mining in the Parks Act” in 1976, declaring that a
continued application of the mining laws of the United
States to park units conflicts with the purposes for which
they were established and all mining operations in park
upits “...should be conducted so as to prevent or mini-
mize damage to the environment and the other resource
values” (90 Stat. 1342). The NPS manages mining activ-
iies through regulations found at Title 36, Part 9,
Subpart A, of the Code of Federal Regulations. These
regulations apply to mining-related activities on patentcd
or valid unpatented claims located under the Mining Law
of 1872. Proposed plans of operations for these claims
must conform to the regulations.

Under the broad authorities granted the Secretary
of the Interior by Congress (39 Stat. 535) for regulation
of activities to protect park resources, NPS has promul-

gated regulations at Title 36, parct 9, Subpart B, of the
Code of Federal Regulations which control all activities
in any unit of the National Park System in the exercise of
rights to nonfederally owned oil and gas. A regulation (36
CFR 13.15 (d) (2)) which rendered 36 CFR 9B inappli-
cable to Alaska has been deleted in the action which
established Interior’s new access regulations for Conser-
vation System Units. Thus, the Service’s non-Federal oil
and gas regulations now apply in National Park System
units in Alaska. Plans of operation are now required of
operators who, within park units, must access their
ponfedcrally owned oil and gas on, across, or through
federally owned or controlled lands or waters.

Department of Agriculture
U.S. FOREST SERVICE

The mission of the USFS is to provide a continuing
flow of natural resource goads, including mineral and
energy resources, to help meet national needs and to
contribute to meeting such needs worldwide. The
responsibility of the USFS is to encourage and support
environmentally sound mjneral enterprises on Federal
lands under its administration. In managing the use of
these resources, the USFS’s objective is to minimize
unsecessary adverse environmental impacts to surface
and cultural featurcs and values which might result from
lawful exploration and dcvelopment operations. This
objective is accomplished through the application of
reasonable conditions that do not interfere with well-
planoed mineral operations. The USFS also provides
research information and technology 1o help with post-
mining reclamation. In implementing this policy, the
Chief of the Forest Service has directed that:

1. A key objective of the minerals program is to
encourage and facilitate the orderly exploration, devel-
opment, and production of mineral resources.

2. Minerals, like range, recreation, timber, water,
wildlife, and wilderness, are one of the multiple uses the
USFS manages.

3. USFS managers must develop a good under-
standing of the mineral industry, its practices, and the
mineral laws and regulations.

4. Managers must develop a strong working rela-
tionship with the mineral industry.

5. Visibility and interaction with the mineral indus-
try must be increased by attendance and participation of
line officers and appropriate staff at industry and profes-
sional association activities and meetings,

6. Directories, organization charts, and reception-
ists direct the mineral industry to personnel who have
minerals administration responsibilities.
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DEPARTMENT OF ENERGY

The Federal Government’s mission is to reduce the
Nation’s vulnerability to disruptions of epergy supplies
and to mitigate any adverse impacts on the Nation,
should a shortage oocur. With regard to Alaska, the
energy sources currently being addressed by the DOE
are fossil fuels (petroleum and coal) and geothermal.

The strategy for responding to petroleum-supply
interruptions is to rely on the free market, supplemented
as necessary and appropriate with other measuces, such
as the Strategic Petroleum Reserve. The DOE’s Fossil
Energy Research and Development Programs are aimed
at careful consideration of the alternatives available and
the relative chances for success in fostering an adequate
supply of energy at a reasonable cost through long-term,
high-risk research and development. Alterpatives for
increasing domestic petroleum supplies include (1) the
DOEFE’s Unconventional Gas Recovery Program, which
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emphasizes the development of advanced technologies
for the extraction of natural gas from resources that are
classified as unconventional because of unique geologic
settings and production mechanisms which are not now
well understood; and (2) DOE programs for developing
tectiary 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 technology needed by industry
for the use of geothermal resources. DOE research is
aimed toward improving methods used to locate, extract,
and convert geothermal heat to usable forms of energy.
Through DOE funding in Alaska, Federal and State
agencies have researched and published several studies
of specific geotbermal systems.

A further purpose of DOE programs is to generate
data essential to the private sector’s decision making
process, leading to the development of commercial
projects.



