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EXECUTIVE SUMMARY

Section 1011 of the Alaska Natlonal Interest
Lands Conservation Aot requires that "On or before
October 1, 1982, and annually thereafter, the Pres-
dent shall transmit to Congress all pertinent public
information relating to minerals in Alaska gathered
by the United States Geologica Survy, the Bureau of
Mines, and any other Federal agency." This is the
third report to be prepared in response to that re-
quirement.

This report addresses onshore areas of Alaska
only. It provides information about minerals of cur-
rent interest in two broad categories: energy re-
sources and nonfuel, critical, and strategic
minerals,

The Geological Survey and the Bureau of Mines
are the principal Federal agencies that gather and
publish jnformation about mineral resources in
Alaska, The report draws heavily on their work.
Other sources of information include articles in
trade and professional journals, symposia pro~
ceedings, talks at public meetings, and newspaper
and magazine articles, as well as Federal and State
publications.

OIL AND GAS

The State of Alaska ranked second among oil-
produeing states during 1983, The two petroleum-
producing areas, the North Slope and Coak Inlet,
provided a total of 628 million barrels of oi} and 1.1
trillion cubie feet of dry and caginghead natural
gas. These totals represant an increase of about
one percent for oll and four percent for gas over
1982 totals. Alaska now provides about 20 percent
of the United States production.

Industry onshore exploration and deveiopment
drilling in Alaska in 1983 proceeded at a slower
pace than in 1982, State and Federal sgencies

continued their designated regulatory functions and
conducted lease sales and surveys relating to land
classification and oil and gas resource evaluation.

Exploration activity included geological and
geophysieal surveys and driliing of 10 exploratory
wells--eight on the North Slope, one in the Copper
River basin in south-central Alaska, and one on
Native lands in the Cook Inlet basin. Development
activity included drilling about 180 new develop-
ment wells in the Prudhoe Bay and Kuparuk fields
and the continuation of enhanced ofl racovery
projects in both fields, Numerous other eurrently
nonproducing North Slope fields were the subjects
of feasibiljty studies,

Three competitjve oll and gas lease sales were
held in 1983—two by the State of Alaska and one by
the Pederal Government. Companies and groups of
investors bid a total of $41 million for about )
million acres of land at these events. In additlon,
the Federal Government opened a total of 4.4
milllon aeres in the Seward Peninsula to non-
competitive leasing.

The proposed Alaska Natural Gas Transpor-
tation System pipeline, intended to tap North Slope
gas, remains stalamated by financial problems.

Federal agencies were again active in the
Natlonal Petroleum Reserve in Alaska in 1983, The
Bureau of Land Management held its third eompeti-
tive lease sale, at which bids were received for
about 420,000 acres. The U.S. Geological Survey
continued to administer the Barrow gas flelds. The
Department of the Interior's negotiations on the
transfer of the gas fields to the North Slope
Borough were still under way at the close of the
yesr,

Elsewhere in Alaske, Federal agencies were
condueting in ofl and gas programs as required by
ANILCA. The Bureau of Land Mangement and the



U.8. Geological Survey continued their studies of oil
and gas resources, wilderness characteristies , and
wildlife resources in the the area east of the
National Petroleum Reserve in Alaska north of
latitude 88 degrees north for mineral leasing, In-
cluding oil and gas. The Geological Survey began
fietd studies to evaluate the petroleum potential of
Alaska's interior basins.

URANIUM RESOURCES

As in previous years, low demand, large
supplies, a generally low price, and high costs of
logistics have combined to keep industrial activity
in uranium In Alsska at a standstill. The Depart-
ment of Energy relessed reports from its National
Uranium Resouce Evaluation program. The Geolo-
gieal Survey continued its fieldwork on the Seward
Peninsula and in southeastern Alsska.

GEOTHERMAL RESOURCES

The State's geothermal resources continue to be
used locally on a small scale, despite indications of
a large energy potential nesr the widespread vol-
ecanje centers.

Drilling under contraet to the Alaska Power
Authority confirmed & steam reservoir on Makushin
Voleano, and another drilling effort revealed the
presence of possible heat sources on the Seward
Paninsula and north of Anchorage. The Alaska
Division of Geologieal and Geophysical Surveys has
recently compiled statewide geothermal-resource
data,

GOAL AND PEAT

The Geological Survey concentrated its coal
studies in two quadrangles on the North Slope and in
the coal field west of ‘Anchorege. The State of
Alaska wes formulating reclamation plans for for-
merly mined areas, complling data for the Mats~
nugka Valley coal area, and exploring coals in the
northwest part of the State. The Bureau of Lend
Msnegement and the State drilled coal beds {n
northern Alaska; preliminary results Indicated
reserves of at least 20 million tons that might be
used locally.

Industry interest continued {n the Beluga-Capps
Glacier, Nenana, Jarviz Creek, Matanuska Valley,
and Bering River coal flelds. Preparations for
shipping coal from the Nenana field to Korea made
some progress, Federal institutions in interlor
Alaska will soon be using coal from this field.
Elsewhere, feasibility, environmental, and mapping
studies were under way.

Statewide, interest in peat as an energy source
continued at a very low Jevel. Primary peat use was
in agriculture.

NONFUEL MINERALS

During 1983, development work on Alaska prop-
erties and exploration continued at or near 1882

levels., Nearly 28 percent fewer new mining claims
were filed than in 1982, but this decrease was offset
by a 38-percent increase in the value of nonfuel
mineral production. The chief commodities con-
tributing to this value were sand and gravel, crushed
stone, and gold. Prices for sand, gravel, and gold
increased slightly in 1883. Alagka ranked 35th in
nonfue] mineral production.

Placer gold mining is the major source of gold
in the State, but meeting water—quality require-
mgent_q statewide was emerging 88 a major issue in
1983.

The State Government continued to work
toward methods of enhancing the minerals industry;
it established a regional bonding authority and a
Division of Mining, completed land exchanges to

‘facilitate mining or transportation, and began work

on reopening offshore mineral exploration oppor-
tunities.

Federal agencies completed several cooper-
ative projectss & minerals assesasment of the
Chugach National Forest lends, an evaluation of
areas north of Mount McKinley, and a reconaissance
of the Iditarod-George Planning Block in western
Alaska. PFour million acres on or near the Seward
Peninsula were opened (or minera) claims. Planning
for the Bristol Bay aerea was well along. The
Geological Survey's Alaska Minerals Resource
Assessment Program continued mutldiseiplinary
studies {n nearly 20 quadrangles across the State.

The development of the silver and base-metals
deposit at Greens Creek near Juneau remains
essentially on schedule; a major effort was directed
at perfecting claims. Bulk sampling began at the
Quartz Hill molybdenum deposit near Ketchikan,
eand environmental and facility siting studies
continued. Additional lead-zine reserves have been
delineated at Red Dog, and a route from the deposit
to tidewater has been arranged.

CRITICAL AND STRATEGIC MINERALS

The potential of promising resources of cobalt,
chromium, nickel, tin, tungsten, and platinum-group
elements in Alaska continues to be dampened by
unfavorabje land status, inadequate transportation,
high cost of development, and remote markets,
Exploration for tin ocontinued, primerily on the
Seward Penjnsula and in central and southwestern
Alaska, and tin production increased slightly
relative to 1982, Southeastern Alaska remained the
scene of considerable work on copper—cobalt~nickel
deposits. Although a dredge was active in the
Goodnews area, no platfunum-group metal produe-
tion was reported.

Four Geological Survey projects continued to
examine occurrences of critical and strategic
minerals {n central and western Alaska. The Bureau
of Minegs' statewide reconnaissance investigations of
cobalt, chromium, and platinum-group element
oceurrences were expanded in 1983 to include tin,
tantalum and niobium,
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INTRODUCTION

Section 1011 of the Alaska National Interest
Lands Conservation Act (ANILCA) of 1980 requires
that "On or before October 1, 1982, and annually
thereafter, the President shall transmit to Congress
ell pertinent publie information relating to minerals
in Alaska gathered by the United States Geological
Survey, Bureau of Mines, and any other Pederal
agency." The Geological Survey has been delegated
the lead role in responding to this requirement.
This circular {s a synthesis of information made
public in 1983 and early 1984,

Thig eireular eonsiders only onshore areas of
Alaska; no information about the Outer Continental
Shelf or maritime areas is inctuded. Some infor-
mation about offshore areas may, however, have
been used in studies of onshore mineral occur-
rences. The report is organized according to types
of mineral or energy resources, rather than
presenting a region-by-region synopsis of mineral~
related aotlvities in Alaska.

The Geological Survey and the Bureau of Mines
are the principal Federal agencies that generate
information about mineral resources in the State.
Their information is used by many other agencies as
basia sources for decisfon-related information about
land use, access, environmental impeets, and, in
some lnstances, claim evaluation. The resutts of
studies, projects, and programs of the Survey and
the Buresu therefore form the greater part of the
material in this circular. Additionally, the State of
Alaska's DUivislon of Geological and Geophysical
Surveys has eontributed to this report.

As applied herain, the term "publie information®
includes the pubtished results of Federal projects,
either in Government reports or in professional and
trade journals. Additlonal sources are talks by

representatives of Pederal and State agencies or
industry at symposia, conferences, and other public
forums, as well as in proceedings volumes, press
releases, and newspaper and magazine articles.

Most Pederal agencies' reports are published a
year or more after data and sample collection.
Thus, most of the material used to compile this
report describes work done prior to 1983. However,
information about current projects and programs is
also inctuded.

The report is structured around the two major
categories of information, energy resources {(oil and
gas, uranium, geothermal resources, cosl and peat)
and nonfuel minerals, with emphasis on eritical and
strategiec minerals. Although they are monetarily
very significant in the State, sand and gravel and
industrial minerals are not extensively discussed.

The next several pages describe the roles of
land management and other Federal agencies as
they relate to mineral information and activities.
The distribution of ANILCA congervation units
managed by Federal agencies (s shown in figure 1,

DEPARTMENT OF THE INTERIOR
U.8. GEOLOGICAL SURVEY

The U.S. Geological Survey was established to
conduct systematic investigations of the geologic
structure and mineral resources of the Nation, The
Survey carries out {t9 mission through topographic
mapping; geologic, geochemical, and geophysical
studies; stream measurements; geohazards research;
apptication of remote sensing techniques; and
participation in multidiseiplinary and interdepart-

mental studies and projects. .
The Survey's role in assessing mineral re-

gources has been increasing {n the last few years,
particularly in the area of energy resources. FPield
and laboratory research projects gather information
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about domestic petroleum, coal, uranium, and geo-
thermal resources. In addition, Pederal law requires
that mineral assessments be made of areas to be set
aside as wilderness and those established by
ANILCA. The Alaska Mineral Resource Assessment
Program (AMRAP, described more fully {n the non-
fuel minerals gsection of this clreular) is an example
of the Survey's response to such legislation. It has
a5 its goal & systematic investigation of the State's
resources. This program began in 1975 and investi-
gates mineral resources at four progressively more
detailed levels of study in many parts of the State.
Levels I and 11 are the most general and cover the
largest areas. Studies at Level OI draw on many
geologie disciplines to produce areal resource maps
at a seales of 1:125,000 and 1:250,000. More than 25
such studies have been finished or are nearly com-
plete. About 30 Level [V studies were under way in
1983; these are studies of individual mining dis-
triats, mineral deposits, or topics related to mineral
deposit genesis, Products of such studies are used
to help determine our national mineral and energy
endowment and aid in analyzing potential hazards or
impacts. These studies also help industry locate and
develop mineral deposits and assist in developing
concepts, models, and techniques to identify non-
fuel, ecritical, and strategic mineral deposits.
Survey publioations are commonly used by industry
as a source of information about mineral deposits,

Several other Geological Survey programs were
active in Alaska in 1383. Among these were (1} the
Alaska Petroleum Program, consisting of six basin
analysis projeots, five on the North Slope and one in
interjor Alaska; (2) the Geologic Framework and
Synthesis Program, whose basie research spans a
broad spectrwmn of topics In geology, geochemis-
try, and geophysies; (3) the Barthquake Hazards
Reduction program, a multi-agency program de-
signed to mitigate losses through providing data and
assesaments for land-use planning, emergency
preparedness, engineeering designs, and warhing of
quakes; and (4) the Voleano Hazards program,
emphasizing assessments and maps, monitoring, and
basie research to enable seientists to prediot time,
Joaatton, and nature of eruptions. More information
about these programs can be obtained from the
Survey's Office of Mineral Resources jn Reston, Va.

During 1983, the Geological Survey organized a
multidiseiplinary study, the Trans-Alaska Crustal
Trangecet, or TACT. This projeet, which begins its
activities in 1984, will investigate the strueture and
evolution of the Alaskan crust along a corridor
paralleling the trans~Alaska pipeline and extending
offshore across the Pacifie and Aretic continental
margins, Benefits of the study will be a better
understanding of the relation between Alaska's
geologie evolution and its mineral and petroleum
potential, a8 well as lncreased knowlege of the
earthquake and voleanic processes and the geologic
hazards along the transect.

Along its 1,000~mile length, the TACT crosses &
broad range of geologie structures, including an
aative subduction 2zone, aeccreted oceanie and
continental microplates, sedimentary basing, large-
seale overthrust belts, a rifted continenta) margin,
and a diverse array of mgjor structucal boundaries.
The study will apply com- plementary geologic and
geophysical methods, as well as {ntegrate
interpretation and synthests of data.

TACT plans for 1984 include three groups of
projects, (1) Seismiec refraction/wide-angle re-
flection profiles will be run &cross the boundaries of
the acereted Chugach, Wrangell, and Peninsular ter-
ranes in southern Alaska. (2) The geology of 20-
kilometer-wide strips along the seismic profiles will
be mapped at 1:63,360 scale or larger, and detailed
supplementary studies will characterize in detall
the geology of the Chugach terrane and the suture
between it and its neighboring terranes on the
north. (3) Existing aeromagnetic and gravity data in
1-degree-wide bands along the seismic profiles will
be compiled, corrected, and modelled, and some
aeromagnetic data will be acquired in the south-
eastern part of the Gulkana quadrangle. Long-range
planning for completing the transect will also be a
priority activity.

The TACT study i8 being guided by a steering
committee of representatives of four Geological
Survey divisions. This committee |s encouraging
universtties, industry, and other government
agencies to collaborate in deep =eismic-reflection
profiling and to undertake complementary studies
along the route,

In addition to the program activities briefly
described above, the Geological Survey is often lead
agency in the preparation of environmental impact
statements for areas where mineral-related activity
is proposed.

The Geological Survey's Branch of Alaskan
Geology has its headquarters in Anchorage and a
field office in Fairbanks. Other branch geologists
are stationed in Menlo Park, Calif. Alaskan seismic
observatories are maintained In Adak, Barrow, Pair~
banks, and Sitka,

BUREAU OF MINES

The Bureau's mission is to help assure that the
Nation's mineral suppliés are adequate to mailntain
natfonal security, economic growth, and employ-
ment. The Bureau of Mines is represented in Alaska
by the Field Operations Center with headquarters in
Juneau sand offices in Anchorage and Fairbanks.
The Alaska Field Operations Center carries out the
mission in six program areas:

(1) Minerals availability—This program is part of a
worldwide Bureau of Mines program that
relies on the Minerals Availability System
(MAS) computer data base and the Mineral
Industry Location System (MILS), a subset
of MAS. MILS contains basic information



about the indentification and loecation of
known mineral deposits. MAS is more com-
prehensive, containing fnformation ebout
reserve estimates, mineral extrsction and
beneficiation methodologies, environmental
constraints to mining, and production cost
analyses for selected major mineral de-
posita. Data are obtained from private
industry, Federal, State, and local agencies,
and ongoing Bureau programs. A complex
computer end communications system
allows the mineral information to be stored,
manipulated, and retrieved. Data may be
retrleved as computer-plotted map over—
Iays and printouts of MAS/MILS data. Re-
cently developed computer programs enabdle
rapid and uniform development of cost data
for MAS mineral deposit evaluations.
Selection of MILS data for a given land area
i8 enhanced by the ability to dlgitize
boundary information directly from maps
and compare the digitized boundaries with
MILS locations. MAS and MILS mineral
deposit data are cross-indexed to several
other minerals information data bases.

(2) Policy analysis—This relatively new program of

the Bureau of Mines in Alaska emphasizes
the analyses of newly developed and
edsting mineral data to ({nterpret its
significance relative to local and national
mineral needs. Such studies include listing
all known specific metal deposits and esti-
mating the feasibllity of mining them under
present or foreseeable conditions. Land
status maps are prepared to provide basic
data for an interpretation of the signi-
ficance of the land open or closed to
mineral development. Another project is
putting sample points and analytical results,
principally from Bureau of Mines field
projects, into & computerized format that
will make it possible to retrieve the basie
data for future re-interpretation.

(3) Land assessment—One of the Bureau of Mines'

major programs in Alaska is the evaluation
of mineral potential of Federal lands to aid
Congress and the land-managing agencies in
meaking management decisions. In 1983, a
4~-year Roadless Area Resource Evaluation
(RARE I) wilderness study done in coop-
eration with the U.S. Geological Survey was
completed. VYarious Bureau reports are
scheduled for release in 1984, A brief
summary of results has been published in
the Geological Survey's Professional Paper
1300 (Nelson and Jansons, 1984).

The Bureau of Mines also conducted two
mineral studies in the Kentishma Hills and
Dunkie Mine areas, now in the Denall
National Park and Preserve. The first was
to estimate the nature and extent of min-

eralization; the second was to estimate
mineral elaim acquisition costs. These
studies were mandated by section 202 3(b)
of ANILCA. Private contractors were vsed
to make both studies because of time con-
straints. Punds for the field studies were
made avallable in the spring of 1883. The
recomrmendations were reguired to be pre~
sented within 3 years of the enactment of
ANILCA, December 2, 1980. (See the non-
fuel minerals section of this circular for

.more detalls.)

The Bureau of Mines also assisted the
Bureau of Land Management by investi-
gating the Iditarod-George Planning Block,
in southwestern Alaska. The Federal Land
Policy and Management Act and ANILCA
mandate that the Bureeu of Land Manage-
ment identify the leasable, locatable, and
salable minerals on these lands and use that
information in the development of plans for
subsequent use, disposition, or occupancy of
the land. The Bureau of Mines obtained the
information for this purpose mainly through
literature study supplemented by a brief
field program. The objective of the field
program was to locate and identify reported
mines, prospects, mineral oeeurrences, and
mineralized areas.

(4) Critical and strategic minerals—This statewide

program supplements the mineral land as-
sessment program. Critical and strategic
mineral deposits on Federal land closed to
mineral entry by industry are investigated,
a8 are deposits open to entry if they are not
of current interest to private industry.
Cooperative efforts with industry also have
been undertaken. In addition to locating
deposits and estimating size and grade, bulk
samples are taken for metallurgical re-
search to estimate recoverability and
costs. These investigations should create a
stockpile in the ground that can be used
when needed.

(5) Mining researeh—Mining research is directly

related to the mineral land assessment and
the critical and strategic minerals pro-
grams, Various Bureau of Mines and univer-
sity research centers cooperate with the
Alaska Field Operations Center to solve
mineral utllization problems. The Bureau
has a continuing metallurgical research
program concerned with eritical and
strategic minerals. Recent studies focused
on potential chromium-bearing materials in
south-central Alaska and on potential co~
balt, hickel, and platinum-group metals in
southeastern Alaska. A cooperative pro-
gram with the OUniversity of Alaska is
concerned with underground plecer mining
methods. In addition, the Bureau of Mines



and the University of Alaska have for many
years participated in the maintenance and
use of a permafrost research center at Fox,
near Fairbanks, in cooperation with the
Corps of Bngineers Cold Regions Research
and Engineering Laboratory.

(6) State Minerals Speclaltst—The State Minerals
Specialist cooperates with the Bureau's
commodity experts in Washington, D.C.,
and with the State of Alaska's Divlsion of
Geological and Geophysical Surveys to col-
leet and verlfy data sbout mineral actlv-
ities and mineral production for periodic
and annual reports, including the Bureau's
Minerals Yearbook. The Alaska Fieid
Office is a principal point of contact for
the minerals {ndustry, Federal and State
agencies, and the publie.

BUREAU OF LAND MANAGEMENT

The Bureau of Land Management Is respon-
sible for multiple-use management of the surface
and subsurface of 23 million acres of the National
Petroleum Reserve in Alaska (NPRA), 600,000 acres
of the Central Arctfic Management Area, and
approximately 115 million acres of public lands
south of Alaska's North Stope (fig. 1); the lest figure
{ncludes substantial acreage encumbered through
State and Native selections. Additionally, the
Bureau of Land Management administers geother-
mal resourcés and leagsgble and locatable minerals
on other Pederal lands, including acquired lands, and
on private lands where the Federal Government has
retained mineral rights.

In December 1982, the Bureau of Land Manage-
ment issued a mineral resources policy Statement
that reflects the Bureau's continuing commitment
to encourage private enterprise in the development
of the domestic minerals, consistent with the need
for these resources. Public lands are generally to
remaln open to environmentally sound mineral ex-
ploration and development, Land-use planning will
reflect energy and mineral values through geologic
assessments. To reinforce the Bureau's mineral
resource policy, the Secretary of the Interior, in
December 1982, merged the onshore mineral and
energy funetions of the Minerals Management Ser-
vice into the Bureau of Land Management. The
resuit is a stronger minerals organization with
significant restructuring of Nattonal, State, and
distriet offices. The new organization has offices
for fluid minerals (oil and gas, geothermal re-
sources; resource evaluations), for solid minerals
(coal, ofl shale, tar sand, and nonenergy leasable
minerals), and for mining law and mineral assess-
ment.,

The Bureau of Land Management's adminis-
trative responsibilities for minerals require close
coordination with other surfece management
agencies. Generally, in the esse of upland, or
onshore leases, the Bureau of Land Management

issues leases and integrates the leasing with other
land uses in cooperation with the surface manage-
ment agency. After a lease is issued, the newly
integrated minerals function assumes jurisdiction of
exploratory and development activities in cooper-
ation with the land manager to assure surface
protection. The Buremu continues to develop a
schedule for analysis to determine whieh lands not
on the North Slope should be opened for mineral
leasing.

The principal activities of the Bureau of Land
Management that are related to Alaska's minerals
and energy resources are (1) preparation for the
scheduling of Federal oil and gas leases in the
upland areas with the concurrence of the sur{ace
management agency, (2) organization and evaluation
of Pederal oll and gas leases, and (3) recor~
dation of mining claims and determinations of the
validity of mining claims for mineral patents. In
the past, the Bureau of Land Management has rarely
produced reports that pertain to the evaiuation of
mineral and energy resotuirces; with the Minerals
Menagement Service (onshore) merger, the Bureau
of Land Management will be releasing reports about
onshore mlneral potential.

The Bureau of Land Management 3 responsible
for enforaclng the environmental and technical
stipulations of the Agreement and Grant of Right of
Way for the Trans-Alaska Pipeline System. The
overall goal is to maintafin a eontinuous supply of
energy with minimum environmental impact. The
Bureau is elso charged with Issulng land-use
authorizations and conducting mineral and material
sales to support preconstruction actlvities for the
planned natural gas pipeline.

NATIONAL PARK SERVICE

The act establishing the National Park Service
in 1918 ( 38 Stat 535) directed it "*»?tp consider the
scenery and natural and historical objects and the
wildlif e***and to provide for enjoyment of the same
In such a manner and by such means as will leave
them unimpaired for the en- joyment of future
generations.” Administrative policy is based on the
prineciples of maintenance of the natural resources
and on the concept that national interest dictates
declsions affecting private or public enterprise in
the parks. The Service currently has jurisdiction
over an estimated 52 million acres of park lands in
Alaska (fig. 1). 1Its main Alaskan office is In
Anchorage.

Park Service responsibility for mining claims
and mining on park lands in Alaska and elsewhere is
bagically limited to mineral examinations and
determinations of valid existing rights, envi-
ronmental assessments of the potential impacts of
mining on natural and cultural resources on Federal
or other lands, protection of park resources through
mining plans developed under Pederal regulations,
and approval of mining plans of operation. The
assessments and mining plans are available for
publie review.



Except for validity determinations, the Service
rarely colleets or publishes basie data about mineral
deposits, commonty relying on Information gathered
by claimants, the Geological Survey, the Bureau of
Mines, or State or private sources. Validity deter~
min&tions also involve the Bureau of Land Manage-
ment and the Office of Appeals and Hearings.
Results of mineral exeminations are made public
when decisions are final.

U.8. FIBH AND WILDLIFE SERVICE

The mission of the Pish and Wildlife Service iz
to provide Federal leadership to conserve, protect,
and enhance figsh and wildlife and their habitats for
the continuing benefit of people.

In Alaska, the Service seei® to accomplish this
misaion through a varjety of programs that imple-
ment the provisions of the Endangered Species Act,
Marine Mammals Protection Act, Fish and Wildiife
Coordination Act, Rivers and Harbors Act, National
Wwildlife Refuge System Administration Aet, various
migratory bird laws, and other atatutes. Direat
activities under these laws inolude administration of
77 million acres of National Wildlife Refuges, fish
and wildlife research, law enforcement, and review
and habitat protection through agency comments on
permit requests, environmental impact statements,
and other ltems.

Under the provisions of ANILCA, 18 refuges
(fig. 1) were created or enlarged to conserve fish
and wildlife populations and thelr habjtats, as well
as other values. Except for valld rights existing at
the time of establishment, these refuges are closad
to entry and location under the mining laws. The
refuges are open to entry under the leasing laws;
however, they are closed to the mining of Federal
cosl by the Federal Coal Leasing Amendments Act
of 1675 and closed to geothermal resource leasing
by the Geothermal Steam Act of 1970.

While many traditional valves have been
deemed appropriate for these refuges, other uses,
inctuding oil and gas leasing, will be permitted only
when sueh activities are compatible with the
purposes for which the refuges were established.
The compatible ugses will be determined through the
Comprehensive Conservation Planning process
currently under way for these refuges.

In 1983 the Arctic National Wildlife Refuge
received a 971,800-sore addition (rom State of
Aleska lands. Also being sought through Congres-
sional approval ig the further addition of a
remaining 325,500 acres conterminous to that
addition end existing refuge boundaries. On the
Aretic coastal plain, Federal mining estate In
92,000 acres of Kaktovik village lands was deeded
to the Arctic Slope Regional Corporation. In the St.
Matthew Island unit of the Alaska Maritime
Natlona) Wildlife Refuge, 4,110 acres (about 5
percent of the {sland) were exchanged with Cook
Inlet Regional Corporation (CIRJ), in return for a
similar acreage added to the Yukon Delta and Kenai

Nationa)l Wildlife Refuges. CIRI plans & base for oil
and gas exploration on its conveyance, subject to
environmental protection stipulstions and with
provisions that the land be restored and returned to
Federal ownership after such use. However, this
exchange is being contasted in the courts by the
Audubon Soeclety and other organizations.

DEPARTMENT OF AGRICULTURE--
FOREST SERVICE

The misslon of the Porest Service of the
Department of Agriculture i8 to provide a
continuing flow of natural resource goods, including
mineral and energy resources, and services to help
meetl National needs and sontribute to meeting such
needs warldwide. The Forest Service's respon-
sibility in regard to these rasources is to encourage
and support environmentally sound mineral enter-
prises on Pederal lands under its jurisdietion,
consistent with other surface resource values.
Under authority of the Rorest Service Organie Act,
the Service adminjsters regulations for the pro-
tection of surface resources from activities
ooncerned with locatable minerals. In managing the
uge of these resources, it s the objective of the
Service that adverse environmental {mpacts to
syrface and cultural features and values that might
result from lawful prospecting, exploration, mining,
and mineral processing operations dbe minimized or
repsired. This is accomplished through the use of
reasonable conditions that do not interfere with
legitimate, well-planned mineral operations. The
Porest Service provides research Information and
technology to help with postmining reclamation.
Annually, the Forest Service in Alaska provides for
the disposal of millions of tons of sand, gavel, and
stone.

Under a Memorandum of Understanding with
the Bureau of Land Management, the Forest Service
provides joint administration of the general mining
laws on Natlonal Forest System lands. An example
of this joint responsibility is the recent patent
issued to U.S, Borax for 32 mining claims at their
Quartz HIHI depusit., The Forest Service recom-
mended issuance of this patent based upon favorable
findings in the mineral report prepared by Forest
Service mineral examiners.

The Forest Service cooperates with the
Department of the Interior agencles, particularly
the Bureau of Land Management, in issuing mineral
lasses and assuring mitigation of surface impacts
from such activities. Ror example, in June 1983 the
Service recommended to the Bureau issuance of 14
geothermal lesse offers on Kruzof Island near
Sitka. In addition, the Service plans to begin
evaluation in 1884 of 48 oll and gas lease offers on
the Copper River delts near Cordova.

The Forest Service cooperates with the State of
Alaska and private sectors in development of energy
and mineral resources on [nholdings. One such
Inholding is the Bering River ccal field, under




consideration for possible development by Chugach
Natives, Inc., and others in a consortium.

The Alaska Reglon of the Forest Service
encompasses about 23 milllon acres. The Service's
regional office i8 in Juneau. Offices for the
Chugach Forest ere [n Anchorage, and for the
Tongasz Forest, in Juneau, Sitka, Ketchikan, and
Petersburg.

DEPARTMENT OF ENERGY

The funetions of the Department in Alaska are
primarily in the areas of (1) administering the
current pretroleum acts and Congressional man-
dates relating to energy, (2) monitoring grants, and
(3) overseeing contracts for studies of geothermal
and uranjum energy resources deseribed in parts of
this report. The Department has a field oftice in
Anchorage.

The Department's National Uranium Resource
Evaluation (NURE) program has moved into the
report publication phase for its Alaskan work.
Geologic map compilations, quadrangle evaluations,
topical studies, and results of the Airborne
Radiometriec and Magnetic Surveys, Hydrogeochemi-
cal and Stream Sediment Reconnaissance studies
cover areas of known productjon, ore regerves, and
potential reserves, The 1983 releases gre listed
under the Department's heading at the back of this
cireular,

CONTACTS8 FOR FURTHER INFORMATION
Department of the Interilor

Bureau of Lamd
Management

Michael Penfold,
State Director
Federal Building
701 C Street
Anchorage, AK 99513
Bureau of Mines John Mulligan, Chief
Alaska Rield Operations
Center
P.0O. Box 550
Juneau, AK 98801
(Offices in Anchorage and
Pairbanks may also be
consul ted. )

U.S. Fish and

Robert Putz,
wildlife Service

Regional Director
1011 BEast Tudor Road
Anchorage, AK 859503-8119

U.8. Geological
Burvey

Thamas Miller, Chief
Branch of Alaskan Geology
4200 Unlversity Drive
Anchorage, AK 99508-4667

Natlonal Park
Service

Roger Contor, Regional
Director

Alaska Area Offjce
2525 Ganmbell Street
Anchorage, AK 99303

Department of A9riculture

Norman Day, Mineral
Exaniner, Alaska Region
P.O. Box 1628

Juneau, AK 99802

Department of Ebergy

Forest Service

Pred Chiel, Reglonal
Representative
Federal Building
701 C Street
Anchorage, AK 99513

OIL AND GAS

In 1983, as in the previous several years, oil and
gas were the most valuable commodities produced
tn Alaska, Alaska's two oil-producing areas, the
Arctic North Slope and Cook Inlet, provided a total
of 626 mlllion (42-gallon) barrels of oil, 188 billion
cubic feet of dry natural ges, and 972 billion cubic
feet of casinghead gas in 1983. This represents an
increase over 1982 of about one percent for ofl and
four percent for gas (Alaska Oll and Gas Conser-
vation Commission, 1984, listed with references
cited at the end of this seotion.) Production
increases on the State of - Alaska's North Slope
lerses more than offset production declines from
the Cook Inlet area, so that the daily rate of oil
production at the end of 1983 amounted to 1,71
million barrels, or about 20 percent of the United
States daily produetion.

During 1988, Federal and State agencies con-
ducted three onshore competitive oil and gas lease
sales, opened about 4,4 million acres to noncom-
petitive oil and gas leasing, monitored and super-
vised lease developement, collected rent on leases
and royalties on production, and conducted numer~
ous geologic and geophysjeal studies relating to oll
and pgas resource evaluation and land classifi-
cation. These studles are only briefly reported in
this cireular; for Federal studies, the reader is
directed to the most recent edition of the eircular
titled "The U.S8. Geological Survey in Alaska—
Accomplishments during {(year) (listed with Survey
reports at the back of this document), and for State
activities, the State of Alaska quarterly report,
"Alagka Mines and Geology.*



At competitive lease sales, a total of $40.8
milion was offered in high bida to acquire about 1.1
milllon acres for future exploration. Information
about the lease gales and offerings is summarized in
tabtes 1A and 1B, and the lease sale areag are shown
in tigure 2 . The terms of the Federal leases are
deseribed in the following section about the Buresau
of Land Management's activities. Terms of the
State leases can be obtained from the Lease Admin-
istration Office, Alaska Department of Natural
Resources, 555 Cordova Street, Anchorage, AK
99501,

Industry activity for onshore Almska in 1983
included geophysical and geological surveys and
deiling of 10 exploratory wells (table 2, fig. 3) and
about 180 development wells in the two operating
North Slope fislds. Development drilling (about 170
wells) was concentrated primarily on the North
Siope in the Prudhoe Bay and Kuparuk oil flelds
where enhanced oil recovery programs were also
under way.

ACTIVITY BY FEDERAL AGENCIES (N 1983

U.8. Fish and Wildlife Service,—In keeping with its
national mission, the [i)rimary efforts of the Service
are in protection of fish, wildlife, and habitat both
on the National Wildlife Refuge (NWR) system and
on the remaining 80 percent of the State. However,
patroleum-related eetivities took place on some of
the refuges. On the Kenai NWR, oil production con-
tinved, and gas was produced on refuge lands in the
Beaver Creek field. Exploratory drilling also took
place, with one deep test well completed (Wolf
Lake, shown on fig. 3 as well no. 10 ), albeit
unsuccessfully, and another drilled about half way
to Its target of 19,000 feet, Special use permits
were issued for petroleum-related work on the
Alaska Peninsula, Bechearof, Nowitna, Selawik,
Yukon Delta, and Yukon Flats NWRas.

Section 1002 of ANILCA mandates that an
assessment be made of the fish and wildlife
resources of the coastal plain of the Arctic NWR

Table 1B.— Onshore oil and gas noncompetitive offering,
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Area Area Opening Acres
no. openad date (x 1000)
3 Seward 11/9 4,400
Peninsula

and that potential impects of oil and gas explo-
ration, development, and production be analyzed.
Accordingly, the act authorized a baseline study
(Section 10902(e)) of biological and other resources
and, in Seotion 1002(d), called for Umlted petroleum
exploration of the refuge's coastsl plain. Explor-
ation is limited to surface geological and geophys-
ieal studies and does not aliow exploratory drilling,
The program is structured to allow private industry
to gather data about the petroleum potentlal of the
area; the data will then be submitted to the Depart-
ment of the Interior for analysis. The assessment of
the ol and gas resources of the coastal plain Is to
be contained in a report to Congress to be submit-
ted not later than September 2, 1988, The Fish and
Wildlife Service ls the overall eoordinator of the
regource asseasment. The agency has entered into a
three~-way Memorandum of Understanding with the
Bureau of Land Management and the U.§. Geologi-
cal Survey; the latter agencies have the technical
responsibility for determining the oil and gas
potential of the refuge. (Purther Information about
the roles of other Pederal agencies in this
effort is given in the seotions deseribing the
activities of the Bureau of Land Management and
U.S. Geological Survey, below.)

In early 1988, the final environmental impaet
statement and regulations governing exploration of
the refuge were published, The regulations pre-

Table 1 A.— Onshore ol! and gas lease gales, 1983 (see fig. 2}

Area Sale and number Sale date Acreage Acreage Total high

no. offered bid on bids (milifons
{(x 1000) (x 1000) of dollars)

1 NPRA, No. 831! 2 7/20 2,196, 419 16.7

2 Beeufort Sea, No. 39 9 5/17 2124 212 20.9

4 Upper Cook Inlet, No. 40* 9/28 1,058 436 3.2

1 éedem uale

2 State mle

3 The majority of the acreage was offshore,
4 Sele aren (ncluded onshore and offahore tracts.
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Table 2.~ Onshore explorotory wells, 1983 (see fig. 8)

Well Company Locatlon Total Date “Status
no. well number, {Township-range- depth com-
and name sectlion) (test) plete
Arotic Alaska
(Umiat meridian)
1 ARCO, I Ugnu SWPT 12N-10E-17 3,961 4/1% Suspended
2 ARCO, 1 West Sak SWPT 1IN~10B-11 4,344 5/8 Suspended
3 Shell, 4 W. Mikkelsen Unit {ON-18E-16 13,080 5/21 P/Al
4 ARCO, 1 Ravik State ON~9E-32 8,200 4/3 Suspended
5 ARCO, B! Kuparuk R. Unit WSP 1IN~10E-35 4,030 8/14 Suspended
6 ARCO, 1 Pingut State 1iN-15E-24 11,467 10/3 Suspended
7 Exxon, (-2, Alaska State 10N~24R-35 16,503 8/19 P/A
8 ARCO, 1 PBU S. Point State 1iIN-15E-18 10,301 8/8 Suspended
Copper River
(Copper meridian)
9 CVMW, 1 Allecia 4N-4W-23 1,060 1/15 P/A
Cook Inlet
(Seward meridian)
10 ARCO/CIR}, 1 Wolf Lake TN-9W-29 14,024 5/17 Suspended

1plugged and abandoned

geribe requirements and procedures for the author-
ization and conduct of exploration activities,

Industry plans for exploration on the coastal
plain were submitted in May 1983: ten for surface
geology, eight for seismic work, and one for a
gravity/magnetic/photo-geology survey using dop~
pler satellite and inertial survey techniques. All ten
surface geology plans were approved, and most
axploration began during the summer. The gravity/-
magnetic/photo-geology plan was approved, with a
modification to permit grid coverage of 1 by 2
miles, & reduction from the proposed 1 by 1 mile.
The survey was completed in October. Of the eight
selsmic plans, only one was approved, thereby
eliminating what was felt to be unnecessary
duplication of effort and significant adverse
impacts to fish and wildlife. The plan approved was
gubmitted by Geophysical Services Inc. (GSD. A
condition attached to approval of the GSI plan was
that interested parties be provided a chance to
participate in the exptoratory activities. GSI's plan
was modified to require an explosive (dynamite)
energy source In shallow drill holes instead of a
surface-mounted mechanical vibrator energy source
and to limit the seismic grid to 8 by 12 miles, a
reduction from the proposed 2 by 2 mile grid.

The Pish and Wildlife Service felt that a general
reconnaissance grid of 8 by 12 miles the first year
(with the option of allowing more detailed Infill

surveys during subsequent geasons) would best
provide the data necessary for the Secretary's
report o Congress while protecting refuge
resources, The seismie work started in January
1984,

Section 1008n of ANILCA calls for establishing
an oil and gas leasing program for lands south of
latitude 68 degrees north, pursuant to the Mineral
Leasing Act (MLA) of 1820, as amended, This pro~
gram would not apply to NWHRs where the Secraetary
of the Interior determines that exploration or
development of petroleum resources would be
Incompatible with the purposes of the refugs, after
having considered the netional interest in thoge
resources, Section 304(g) of the MLA cites the
comprehensive conservation planning process as a
means of identifying parts of NWRs where petro-
feum lensing or other activities would be incom-
patible with the purpose of the refuge. During
1983, planning again focused on the Kenal NWR,
and, through the Bristol Bay Cooperative Planning
Study, the Alaska Peninsula, Becharof, Izembek, and
Togiak NWRs. These plans are scheduled for com-
pletion in 1884, Plans for all other Alaskan NWRsg
wlll be finished by 1987,

1f refuge lands are to be Jeased by the Bureau of
Land Mansgement, such leases will be competitive
if located in a favorable petroleurn geologic prov-
ince or noncompetitive if not so located  All
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leasing, exploration, or production would be subject
to permits and stipulations designed to proteet fish,
wildife, and local subsistence sctivities, All
aetivities will be subject to Nationa) Environmental
Policy Aot regulations.

The Fish and Wildlife Service activities in the
Prudhoe Bay and Kuparuk oilfields on State lands
between the Colville and Canning Rivers are related
to the Corps of Engineers permit program under the
Clean Water Act. By review and comment on pro-
posed aotions, adverse impacts to fish and wildlife
habitat can be mitigated. Significant knowlege and
progress evolving here will have applicability on the
National Petroleum Reserve [n Alaska (NPRA), the
coastal plain of the Arctic NWR, and perhaps else-
where in Alaska,

Bureau of Land Management.—The Bureau of Land
Mansgement s responsible for all mineral leasing of
public domain or acquired lands, regardiess of which
agency (s designated as surface manager. This in-
cludes fair market value determinations based on
analysis of all available geologieal, geophysical,
engineering, and economic data. It also ipcludes
responsibllity for inspection and enforcement
actions on exploration and development operations
on leases.

The Bureau in Alaska hag an automated filing
and recordation system for locatable and leasable
minerals, As a consequence, all filings are now
entered into the Alaska Automated Land Records
System (AALRS). A computer-generated abstraet is
available in the Alaska State office in Anchorage
and the Anchorage and Fairbanks district offices.
The file inoludes a history of retions and a complete
description of the lands applied for in an oil and gas
offer to lease, lands rejected, and lands under lease,
as well ag other information.

A Memorandum of Understanding involving the
Governor of Alaska, the Bureau of Land Manage-
ment, the Regional Porester for the Department of
Agricutture, and the Undersecretery for the
Department of the Interior wes signed in May
1682. The memorandum established a mutually
approved achedule to study areas prior.to oil and gas
lesse offerings and identified key contacts in the
State and Federal offices to facilitate exchange of
information and review. It also confirmed a
committment to cooperate on land-use planning.

Under terms of the Memorandum of Undqer-
standing among the Bureau, the Geological Survey,
and the U.S. Fish and Wildlife Service regarding the
resource assessment of the Aretic NWR, the Bu-
reau's responsibilities {nclude the following: (1) The
Bureau will provide two technical experts know-
legeable in all aspects of geological and geophysical
exploration practices to serve on the interagenay
panel for reviewing the technical accuracy of the
industry exploration proposals; (2) the Bureau will,
i necessary, provide technieally qualified field
monitors to aceompany industry ¢rews to assure the
quality of the geological and geophysical data
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acquired by the permittees; (3) the Bureau will
recejve from the Fish and Wildlife Service all oil
and gas resource data generated by the industry
programs and will assume raesponsibility for {ts
storage, handling, and security; (4) the Bureau will
interpret and analyze all available geologle,
geophysical, engineering, and economie data in
order to provide the Fish and Wildlife Service with
information needed to complete the assessments
identified in ANILCA Seations 1002 (n) (1), (4), (5),
and (8); and (5) the Bureau will agsist the Fish and
Wildilife Service in preparing appropriete sections of
the Secretary's report to Congress.

In establishing and implementing an oil and gas
leasing program as required by Section 1008 of
ANILCA, the Bureau of Land Management has con-
ducted noncompetitive lease offerings in three
areas south of 838 degrees north. (Figure 2 shows
the area offered in 1883). The Minchumjna area
was opened in 1981, and the Denall-Tiekel area was
opened in 1982; as of December 31, 1983, about
248,000 acres of the Minchumina ares and 1.8
million acres of the Denali-Tickel area were under
lease. About 4.4 million acres on the Seward
Peninsula were opened In September 1983, Aceord-
ing to Petroleum Information's Alaska Report of
Novembar 30, 1983, nearly 100 applications for the
leasesd on the Seward Peninsula had been recelved by
November 25. These will be processed in 1984, No
major changes in the Bureau's noncompetitive lease
lottery program have yet resulted from a national
review of this ram,

The third competitive lease sale in the NPRA
was held July 20, 1983. Approximately 2,195,840
acres were offered, and 419,818 received bids. High
bids totalled $16,122,146. The Bureau's royalty rate
was set at 18 2/3 percent, with a cash bonus.
Leases ware being issued {n Januery 1984.

The Bureau announced plans for two future
lease avents. One will be the fourth NPRA ofl and
gas lease sale in July 1984 to include about 1.6
million acres. The second will be noncompetitive
oil, gas, and minera)l lease offerings of about 8
mililon aeres in central Alaske (fig. 3). Publlc
hearings on the latter were seheduled for winter
1983-84.

The opening of the "corridor" lands along the oil
pipeline awaits conclusion of negotiations between
State and Federal agencies and the Native corpo-
rations.

The Annual Report of the Bureauw's Branch of
Pipeline Monitoring is available through the Public
Affairs Office ln the Anchorage Federal Bullding.
The Branch, whieh assures that terms and conditions
of the Alyeska Pipeline Service Company's land use
agreement are met, reports directly to the Division
of Mineral Resources.

The Northwest Alaskan Pipeline Company,
whieh proposes to build a second large pipeline, has
again delayed it9 schedule of activity. As a result,
the Bureau's involvement with this project i3 at a
low level



U.S. Geologlcal Survey.—The North Slope con-

tinues to be the focus of most Geological Survey
studies related to onshore oil and gas resources.
These and other studies are highlighted betow.

* The operational phase of the Federal petroleum

exploration program in the NPRA was c¢om-
pleted in 1981. More then 30 reports by Survey
scientists are in final stages of completion for
publication as & Geological Survey Professional
Paper. Toples to be included are stratigraphy,
sedimentation, seismic stratigraphy, Dpetro~
graphy, paleontology, biostratigraphy, petro-
leum source-rock geochemistry, structural
geology, direct hydrocarbon detection by
aeromagnetic and helium methods, assessment
results, and exploration history. Most data
from the 1974-81 exploration program, a5 well
8§ numerous pertinent contractor reports, are
available to the public through the Natlonal
Geophysical and Solar-Terrestrial Data Center,
Boulder, CO 80303. Their catalog itemizes
information about 38 wells, 14,770 Yne-miles of
reflection seismic surveys, 52,000 gravity
measurements, and numerous reports about
geology, geophysics, the environment, con-
struction, and logisties.

* Negotiations between the Department of the

Interior and the North Slope Borough continued
on the transfer of control of the Barrow gas
fields (fig. 3) from the Department of the
Interior to the North Slope Borough. The two
fields are currently sadministered by the
Geological Survey.

¢ Pramework geologic studies continue for the area

east of the NPRA, the Central Arctic Manage-
ment Ared, and the Arctic National Wildlife
Refuge. Reports issued in 1983 for these areas
and the NPRA inelude information about depo-
sitional relations of Tertiary and Cretsceous
rocks (Molenaar, 1983); abstracts of the results
of geochemical analyses of oil and potential
source rocks by 30 research groups from around
the world (Magoon and Claypool, 1983); new In-
formation about the Umiat oil field (Molenaar,
1982); a structural synthesis of the central and
western Brooks Range (Mayfield end others,
19B3); the seismic stratigraphy framework of
the NPRA (Kirsehner and others, 1983), and ab-
strgcts of talks about North Slope structure,
stratigraphy, geochemistry, paleontology, and
nonfue] mineral resources {(U.S, Geologieal Bur-
vey Cireular 911),

¢ A proposal to study patural gas hydrates on the

North Slope was submitted to the Department
of BEnergy in 1983. The study, to begin in 1984
and last 3 years, has as its primary goal a de-
tailed examination of data from northern Alas-
ka about known gas hydrate ogeurrences and the
synthegis of a model for their formation and
ocourrences. Ultimately, the work will lead to
& serles of gas-hydrate resource agsessments,
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* The Memorandum of Understanding (MOU)
signed in mid-1983 under Section 1002 of
ANILCA among the Fish and Wildlife Service,
the Bureau of Land Management, and the U.S.
Geological Survey identifies the Geological
Survey as having the lead role in providing
assistance to the Fish and Wildlife Service In
completing the oil and gas assessment part of
the Secretary’s report to Congress. The MOU
allows the Survey to conduct geological or geo-
physical studles that are determined by the Fish
and Wildlife Service's regional director to be
necessary in preparing an adequate report. The
Survey has designed an oil and gas Investigation
program that will provide a credible, publicly
defensible oil and ges assessment of the coastal
plain of the refuge. This program will Integrate
the industry-acquired seismic and surface geolo~
gical data with topical oil and gas investigations
by Survey scientists.

* Geological Survey scientists conducted & projeet
whose goal is to summarize and evaluate the
petroleum potential of all interior Alaska basins
(those south of the North Slope and generally
north of Cook Inlet as shown on fig. 8 ) and
published their first reports during 1883. A
one~month helicopter-supported field program
measured gravity and magnetic properties, and
stratigraphic studies were carried on in the
Nenana basin and the Yukon Flats basin-Kandik
fold belt. Geologic literatura, geophysieal and
well data pertaining to these Interior basing are
summarized in Di Bona and Kirschner (1884).
Additional field work is planned for 1984,
Geologists with the State of Alaska conducted
geologic and geophysical surveys in the
Minchumina and Holitna basing during 1983.

INDUSTRY ACTIVITY IN 1883

Industry exploration and production activity in
Alaska during 1983 was directed to both onshore and
offshore areas. Summarjes of these activities have
been published in Petroleum Information’s Alaska
Report for Jan. 11, 1984, and the Oll and Gas
Journal {ssue for June 27, 1983. Only the hightights
of onshore activities are summarized below,

* The compilation of industry surface geologie in~
vestigations is generally obtained from private
scouting services, and statistics are normally
released late in the year following the work.
However, information for 1882 has not been
reported and thus is not yet available. (See
Jones, 1983,)

s Data for 1983 indusiry geophysical surveys {s
also obtained from private scouting services
and will not be available until late in 1984,
During 1983, however, information about 1982
actlvity was published (Jones, 1983). In 15882,
onshore peo~ physical surveys consisted of 83
field-crew months, a 30-percent increase over



1581, These surveys were conducted mostly on
the North 8lope,

* Seven companies and one Alaskan Native corpora-

tion driled 10 onshore exploratory wells in
1983, as compared to 13 in 1982 and 14 in
1981, Right of these wells are on the North
Slope, one {3 in the Copper River basin, and one
ls in the Cook Inlet basin (table 2). Few data
from these wells have been released. Several of
the North Slope wells were drilled near known
oil fields and have been suspended (83 reported
In several {ssues of Petroleum Information’s
Alaske Report).

* Most major ofl companies, many smaller oil ecom-

panies, and several brokers representing hun-
dreds of individurls partieipated in one or more
of the three competitive lease sales in 1983.
They offered about $40 million in high bids for
about 1 million neres of land (table LA).

* Oil companies announced two new exploration

agreements with Alaskan Native corporations,
and another agreement was renewed In 1983.
On the North Slope, Chevron USA, Soldo, and
BP Alaska resched agreement with the Arctic
Slope Regional Corporation to explore 92,000
acres under Kaktovik village lands in the Aretie
National Wildlife Refuge. The Native cor-
poration acquired title to this land in an
exchange with the Department of the Interior
for inholdings in the Gates of the Aretic
National Park. Under the land exchange
agreement, gs many as three exploratory wells
may be drilled on this acreage, but no oil
development (3 posgsible unless and until
Congress opens the refuge to leasing. In early
1984, the companies were engaged in 8 winter
seismie survey,

In eastern Alaska, ARCO completed an
agreement for 7 years' exclusive exploration
rights on 386,000 acres of Doyon Limlted land
in the Kandik-Nation River area (fig. 2).

Also in central Alaska, the village of Vene-
tie agreed to extend an expiring exploration
agreement with Rougeot Oll Company involving
about 400,000 acres in the Kandik area (fig. 2)
(Petroleum Information, Alaska Report, June
22, 1983).

* The three-biflionth barrel of Prudhoe Bay oil

entered the Trans Alaska Pipeline on August 18,
1983. This represents nearly one third of the
9.8 billion barrels of recoverable raeserves in the
field. Production in late 1983 amounted to
about 1.5 milions barrels per day. The 1983
summer Sealift sguccessfully deiivered egui-
pment that will enable a waterflood project to
begin in 1084. Injectlon of seawater and sub-
surface water Into the reservoir is necessary to
recover the 8.8 billion barrels of recoverable oil
(about 40 percent of the ofl in place) (Alaska
Journal of Commerce and Pacific RIm Repor-
ter, Aug. 29, 1983). In order to lessen or
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postpone the expected 1888 or 1987 initial
deeline in Prudhoe production, studies continue
to evalunte the performanee of ARCO'Ss mis-
cible gas injection project that began in 1982.
Various studles show that miseible gas drive
would racover an additional 8.3 percent of the
original oll In several areas amengble to these
proceases (Ol and Gas Journa), April 18, 1983),

* 0il production from the Kuparuk field in 1983

averaged 109,000 barrels per day, approxi-
mately 23 percent more than in 1882. Produe-
tion rates were Mmited by ARCO's capacity to
handle the natural gas associated with the oil.
Currently, about 100 million cubie feet per day
of gas iy reinjected to the reservolr. Approx-
imately 70 production wells were drilled in this
field In 1983, and more than 725 wells will be
needad to com- pletely develop the field.

* During 1883, 0il companies conducted numerous

studies of other, nonproducing North Slope oil
and gas fields to determine the feasibility of
commercial development. Decisions are expec-
ted on many of these fields in 1984. These
inelude (1) a pilot project that involves injection
of hot water into the multi-billion barrel heavy
oil gceumulation in the shallow sandstones
overlying the Kuparuk oil field, (2) the Milne
Point field, with reserves of 100 million barrels
in the same reservolr as the Kuparuk field, (3)
the Gwydyr Bay accumulation just north of the
Prudhoe Bay field and tn the same reservoir, (4)
the Lilsburne oil pool in carbonate regervoirs
that underlie the Prudhoe field, (5) the Endicott
reservolr with about 1 billion barrels of oil {n
place that lies mostly offshore just east of
Prudhoe Bay, and (8) the Point Thomson field
that lles both onghore and offshore just west of
the Aretie National Wildlife Refuge.

* The gelsmie survey plans of Geophysical Services,

Ine., a subsidiary of Texms Instruments, were
selected over those of seven other companies by
the 0.8. Pish and Wildlife Service for studying
the coastal plaln part of the Arctic National
Wildlife Refuge, This survey, to begin in early
1984, [s the first to be allowed in the refuge,
and it {3 expected to provide more detailed
information about the petroleum potential then
that previously avallable from surface studies
alone. These seigmic data will provide the basis
for a new oil end gas asseasment of the area to
be carried on by the Geological Survey and the
Bureau of Land Management under terms of a
three-party memorandum of understanding with
the .S, Pish and Wildlife Service.

* The proposed Alaske Natural Gas Transportation

System (ANGTS, fig. 2) pipeline to tap natural
gas in the Prudhoe¢ Bay field continues to be
hampered by f{inancial problems. Chief road-
blocks are a lack of 2 market for the gas and
the ditflewtty of obtaining $40 billion {(in 1989
doDars) to finance this project. However, engi-




neering studies are continuing and, by early
1984, 60 to 70 percent of those studles had been
completed at a cost of $700 million (Oil and Gas
Journal, v. 81, no, 26, p. 77).
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URANIUM RESOURCES

Little uranium exploration was carried out in
the United States during 1983 because of low
demand and large supplies. Although the future of
uranium is clouded, the price rebounded slightly
from a low of about $17.00 per pound in 1982 to
about $22.00 per pound In late 1983. High ex-
ploration costs continue to be an obstacle to
uranium exploration in Alaska.

ACTIVITY BY FEDERAL AGENCIES IN 1983

Department of Energy.~—~The Department of En-
ergy continued to release uranjum reports about
areas of Alaska., Some reports released in 1983 are
recently declassified reports prepared during the
19505, and some are the products of the recently
completed National Uranium Resource Evaluation
program, The 1983 releases are listed under the
Department's heading at the back of this eircular.

U.S. Geological Survey.~During 1983, fleldwork on
an epigenetic uranium deposit south of Death Val-
ley, on the eastern Seward Peninsula, was combined
with & coel reconnaizsance study. Laboratory
studies of the uranium samples collected are under
way. Studies of the uranium potential of the
northern part of the Admiralty Trough in south-
eastern Alaska and of the Nenana coal field in
central Alaska are in progress and will be supported
by fieldwork during 1984, Locations of the areas
studied are shown in figure 4.
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GEOTHERMAL RESOURCES

Alsska's geothermal resources are used only
locally and on a small scale for recreational
purposes, space heating, and agricuiture. However,
the widespread voleanic centers and activity In the
State suggest a large geothermal energy potential.
Development of this energy is likely where markets
oceur—for example, fishing ports in the Aleutjan
Istands or near transportation corridors near the
Wrangell Mountains,

ACTIVITY BY FEDERAL AGENCIES IN 1883

U.S. Fish and Wildlife Service.—Although the
Qeothermal Steam Act of 1970 closed wildlife
refuges to geothermal leasing, the Fish and Wildlife
Service permitted Alaska Maritime National Wild-
lite Refuge lands to be used for evaluation of the
resource on the east flank of Makushin Volcano on
Unalaska Island in the eastern -Aleutian Islands {fig-
4). Purther details of this work are given below.

U.S. Geological Survey.—The Geological Survey
continued to assess the heat content and geothermal
potential of volcanic heat reservoirs on the Alaska
Peninsula, psrticularly the volecanic centers in the
Ugashik quadrangie (fig. 4).

STATE STUDIES IN 1983

Republie Geothermal, Ine., under a $4.7-million
grant awarded early in 1882 by the Alaska Power
Authority, has conducted a program comprising geo—
logic and geophysical surveys and drilling on the
flanks of Makushin Voleano (fig. 4). Temperatures
of 393° F (195° C) were measured in 1982 at a
depth of 485 feet. In 1883, steam was confirmed at
a depth of 1,940 feet; its temperature was 379° ¥ or
195° C. Brief testing of the single drill hole
suggested a potential ecapacity of 5 megawatts per
well for wells that might be drilled. Activities
planned for 1984 include more extensive testing of
the ecxisting hole, additional drilling to better
determine the subsurface temperatures, and a pre-
liminary assessment of the feasibility for use of the
resource as an alternative power source at Dutch
Harbor,

Drilling in 1982 at Pilgrim Springs, 90 miles
west of Nome on the Seward Peninsula (fig. 4),
confirmed a shallow reservoir that has a temper-
ature of 200° F or 95° C at depths of 75125 feet.
Follow-up studies in 1983 comprised sampling of
geothermal fluids by the Alaska Division of
Geological and Geophysical Surveys (DGGS). The
newly created Office of Energy in the Alaska
Department of Commerce is the lead ageney for
any (urther State development in this area.

Preliminary investigations of geothermal
resources in the lower Susitna Basin neer Willow
(fig. 4) were completed by the University of
Alaska's Geophysical Institute in 1982, Resuits of
follow-up studies completed in 1983, as we}ll as of
other preliminary studles by the Geophysical In-
gtitute and DGGS in the area dbatween Mount Drum
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and Copper Center in the Wrangell Mountains (fig.
4), are scheduled for pubtication in 1884,

A statewide compilation of geothermal re-
sources was completed in 1883 by DGGS and the
University of Alaska with funding from the Depart-
ment of Energy. The resulting map is scheduled for
release in 1084, Additionally, four regional
geothermal-resource maps have been completed by
DGGS for publication [n 1984,

COAL AND PEAT

In 1983, as in the previous years, the State of
Alaska, the Department of the Interfor, and industry
continued to emphasize Alaska's coal potential as a
present and f[uture energy source. The geologic
settlng and locations of the major coal fields in
Alaska were briefly described in U.S. Geological
Survey Circular 884 (1982). Of the 10 medium ta
large coal fields In the State, four have been of
particular interest to industry: (1) Beluga-Capps
Glacler, (2) Nenana, (3) Bering River, and (4) Jarvis
Creek (fig. 4). The northwest part of the Northern
Alaska and the Matanuska coal flelds (fig. 4) were
also under {nvestigation by the State.

Reported peat production in 1983 was about
15,000 cubic yards, the majority of this amount
befng used in greenhouse and agricultural projects in
interior and western Alaska (Alaska Division of
Geological and Geophysical Surveys, written
commun., Februsry 1884). No Federal or State
sgencies were actlve in commercial peat energy
projects, and no records for domestic consumption
of peat as fuel were made public in 1983.

ACTIVITY BY FEDERAL AGENC{ES IN 1983

U.8. Geological Survey.—The Geological Survey
has been Investigating the southeastern part of the
Northern Alaska coal field as part of the Alaska
Mineral Resource Assessment Program, or AMRAP
(more fully deseribed in the seation about nonfuel
minerals). The Killk River and Chandler Lake
1:250,000-scale quadrangles (fig. 4) contain coal in
their northern parts. The coal i5 exposed on the
flanks of east~west-trending anticlines and syn~
clines. Preliminary analyses of samples indicate
that these coals have a low sulfur content,
moderate amounts of ash, and an apparent rank of
high-volgtile C bituminous.

The Cook Inlet coal lands have been investi-
gated by the Geological Survey for geveral years.
This study has {oeused on the nature, location, and
extent of geological oharacteristics important to
engineering and design of roads and structures, as
well as potential problems that could result from
coal mining activities proposed for this area,
Deilling operations, an important part of this
investigation to determine the physical properties
of the coal-bearing rocks and other geologic

materials, have provided cores of the coal and
associated rock for chemical and physleal analyses
(Odem and others, 1983, lsted with Geological
Survey references at the back of this oireular).

Bureay of Land Management.—The Bureau of Land
Management has issued & jease to & group of in~
vestors in Fairbanks for a ¢oal deposit in the Jarvis
Creek coal field (fig, 4). According to the Alaska
Journal of Commeree and Pacific Rim Reporter
(April 11, 1983), the proposed 2,580-acre surface
mine is the first Alaskan coal deposit to be leased
by the Bureau in 36 years. The project Js discussed
further under "Industry Activities.”

STATE ACTIVITIES IN 1983

The State of Alaska has assumed primary
respongibility for regulating the surface effects of
coal mining within its borders. The Anchorage
Daily News (Mareh 17, 1983) reported that the
State's program provides performance standards for
surface coal mining and reclamation practices. The
program 810 permits the State to develop & system
to reclaim previously mined and unreciaimed land,
The Department of Natural Resources, Division of
Mining, contracted with PLANgraphics Inc, to
develop & plan for implementing methods of mine
reclamation. The contract wes funded by the
Federal Government, with a priority placed on
reclamation of abandoned coal mine areas. The
State i3 preparing to implement the completed
plan. In another reclamation study for the State
contracted to PLANgraphics, an environmental
assessment and a plan for reclaiming an abandoned
site near Houston, along the railroad north of
Anchorage, were prepared; the Dlvislon of Mining
pianned to begin action in 1984. PLANgraphics has
also produced a bookiet, titled "An orientation to
five Alaskan coal fields," that gives general
descriptions of the environments of the Beluga,
Bering River, Healy, Lisburne, and Matanuska coal
fields. The booklet is available for ingpection at the
Division office at 555 Cordova Street in Anchorage,

The Division of Ogological and Geophysical
Survey {DGGS) has begun an investigation of the
Matanuska coal field. The study is to focus on
synthesizing all avajlable data on this field,
establishing a sampiing program for c¢oal quality
investigations, and studying the geological history
of the area.

DGGS has plannad a coal exploration program in
the northwestern part of the State. Petroleum
Information's Alaska Report (July 6, 1983) notes
that the State was evaluating proposals f{rom
private firms for drilling and geophysieal work near
Chicago Creek, Koyuk River, and Unalakleet (fig.
4), Work at Chicago Creek calls for 10 holes to a
depth of 200 feet; at Unalakleet, 10 holes to about
150 feet; and at Koyuk River, 20 holes to 50 feet
and one {0 200 feet.

198



COOPERATIVE STATE-FEDERAL STUDIES
IN 1883

The Bureau of Land Management and the Alaska
Department of Natural Resources have a coopera-
tive agreement to study coal for local use in the
western part of the Northern Alaska coal field (fig.
4). (See U.S. Geological Survey Cireular 834,
1982.) The Alaska Journal of Commerce and Pacif-
ic Rim Reporter for November 14, 1883, and the
Bureau report that a coal exploration drilling
program, degigned and supervised by the Bureau,
was conducted in the Deadfall syncline area
northeast of Cape Beaufort. Thirty-one holes were
drilled using a helicopter—portable rotary arill with
a compressed-air circulation system. Total drilled
footage was approximately 4,400 feet, including
about 90 feet of core in the thicker coals. The
thickest coal without significant partings was about
18 feet thick. Preliminary estimates indicated
strippable resources of about 20 millon tons, of
which about 8.5 million tons ocecurs in one bed over
an area of nearly 330 acres, Resources that could
be developed with conventional underground meth-
ods are considerably larger. Analyses of cores and
drill cuttings are being made by the WMineral
Industry Research Laboratory of the University of
Alaska. Averageq analyses {rom cores from two
holes in the thick bed desecribed above indicate a
heating value of 12,813 Btu, 3.5 percent moisture,
7.7 percent ash, and 0.24 percent sulfur, a3
received. Analyses of float fractions (1.5 specific
gravity) indicate a hesating value of 13,677 Btu, 3.7
percent ash, and 0.24 percent sulfur, representing
89 percent of the coal by weight. Moist, ash-free
heating values are consistent between the two
locations, which are about 3 miles apart along the
strike of the bed, A cursory examination of
analyses of cores and drill cuttings indicates com-
parabie heating values for several other coals in the
same stratigraphic interval, with a moderate reque-
tion stratigraphically higher in the section. The
uppermost coal sample has a8 moist ash-free heating
value of 13,148 Btu and is between 3,000 and 4,000
feet higher in the section than the thick bed
referred to above. The overgll coal rank for the
basin appears to be in the high-volatile bltuminous
range,

INDUSTRY ACTIVITIES IN 1983

The following are highlights of the year's
activities by private industry.

* A group of investors based in Fairbanks have
been issuad a lease to develop the Jarvis
Creek coal field south of Delta Junction (fig.
4). According to the Alaska Economic Report
of April 7, 1983, and the Bureau of Lanrd Man-
agement, plans were being made to improve
access and do additional drilling in summer
1984. The group proposes to supply coal to the
Port Greeley power plant and to homes, farms,
and businesses in and near Delta,
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* An area in the Matanuska field (fig. 4) is under
consideration for development by a combi-
nation of Hawley Properties, Inec., Sun Eel
Shipping Corp. of South Korea, and, pessibly,
Dgewoo, also of Korea. According to an
article (n the January 1984 issue of Alaska
Construction and Oil, Rocky Mountain Energy,
Ine., of Denver has taken an option to be the
managing and operating partner (n this ven-
ture. More than 30 holes were drilled in 1983,
and bulk samples were tested. The coal has a
Btu per pound range of 12,000 to 13,000, and
there are “"substantial” reserves.

* pPlacer~Amex's Evan Jones coal mine, 15 miles
east of Pelmer In the Matanuska coal field, is
on standby until there i3 a greater demand for
coal. The mine, which was actively worked
from the late 19503 until 1988, still has
significant reserves of low sulfur coal,

* The Bering Development Corporation, & joint
venture of the Chugach Natives, Inc., and four
Korean partners, i3 continuing the investi-
gatlon of the Bering River cosl field (fig. 4).
This eoal is balng sought as a source of do-
mestic space heat in Korea. Petroleum Infor-
mation's Alaska Report (Aug. 7, 1983) states
that an agreernent has been signed to do field
mapping of 30,000 acres of the corporation's
cos) field. Coal rank ranges from lignite to
anthracite. Uncertain reserves are estimated
to range from 60 milllon to 3 billion short tons
of cosl. The partners hope to ship S million
short tons per year to Korea. In addition, the
City of Cordova has received a $500,000 State
grant for a port and transportation study so as
to be prepared for pogsible coal development
In the area. Not yet identified are the routes
for moving the coal to tldewatar and a port
site.

* Beluga coal (field shown in fig. 4) can be com-
petitive in both the U,8. West Coast and the
Pacific Rim countries with exports of coal
beginning as eerly as 1986, according to Pet-
roleum [nformation's Alaska Report (Aug. 7,
1883). The article also noted that the
Diamond Shamroc¢k Corp., operator for the
Diamond Chuitna Project, has finished the
exploratfon and preliminary engineering phases
and that the project was in the permit pro-
cessing stage, Diamond Shamrock proposes a
12-mile-long conveyor system to carry coal
from the sur{sce mine to tidewater southwest
of Tyonek and a 2-mile conveyor to move the
coal to an offshore, deep water loading ter~
mingal [nltlally, $ milllon short tons of coal
per ysar would have to be shipped for the
operation to be profitable, and production
ocould increase to 14 million short tons per
year, according the Alaska Jounal of Com~
merce and Pacific Rim Reporter (July 25,
1983). Test samples of Beluga coal were



shipped to potential users early in 1883, but as
of early 1984, no contracts had been an-
nounced (Alaska Construetion and Oil, January

984).

* Envgrosnn)nental Research and Technology Ine. has
been awarded a contract for environ- mental
studies on the Diamond Chuitna Project in the
Beluga coal field, The contract includes
eclamation plans and an environ- mental
protection study for a strip-and-backfill coal
mine; annus) production could be as high as 14
millon short tons of coal, according to
Petroleum Information's Alaska Report (Sept.
28, 1983).

* The Jolnt-venture Beluga coal liquefaction plant,
a proposal made by the Cook Inlet Region,
Ine.,and Placer-Amex, wes rejected for
Federal ald by the Synthetic FPuels Cor-
poration in 1982, However, the partners in the
proposed coal-to-methenol plant have been
agked to resubmit their proposal to the cor-
poration for approval.

* The Usibelli coal mine at Healy (Nenana coal
field, fig. 4) is preparing to ship 800,000
metric tons of coal per year over the next 15
years to the Korean Electric Power Company,
beginning in 1984. According to the Alaska
Economie Report (Dee. 13, 1983), the future
of this operation was strengthened when e
State contract was signed for $3.8 million of
harbor dredging and dock construction at the
ice-free port of Seward. Dredging Is essen-
tially finished. The export terminal is
scheduled for completion in November 1984,
the target date for the first shipment of
coal. Sun Eel has also contracted for $20
million worth of improvements at the Usibell
coal mine and $18 million to $20 million for 75
hopper cars, S locomotives, and a 100,000-ton
ship. However, some critical financlal
arrangements were incomplete in early 1984,

® The Usibelli mine was awarded a $14,835,015
contract from the Federsl Government
{Anchorage Times, July 13, 1983) to supply
417,300 short tons of coal to used for the
Alsska Rallroad, Fort Wainwright, Bielson Alr
Foroe Base, and Clear Air Foree Statfon.
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NONFUEL MINERALS

Alaska's nonfuel mineral industry in 1983
reflected the weekness of the interpational
metals market, Exploration expenditures for base
metals diminished substantially, but spending
inereased for predevelopment work on properties at
Greens Creek, Quartz Hil, and Red Dog. Thus, for
the first time in the history of the State, according
to reports in Mining Engineering (May 1983),
expenditures for development in 1982 approached
expenditures for exploration: development expen-
ditures {ncreased to ebout $42 million, an increase
of 68 percent over 1981, and exploration expendi-
tures decreased 41 percent to about $46 million.
Final figures are not yet available for 1983 activity,
but apparently there were further cutbacks in
exploration expendftures, and unpatented claims
on many promising mineral occurrences received
only the minimum required annual sssessment
work. Development expenditures, however, were at
or near the 1882 levels. Exploration Drilling
Incorporated, the minerals division of Placid Ol
Company, and Houston International Minerals Com-
pany had severe cutbacks to, or reorganizations
of, their Alaskan exploration efforts, and Gul
Minerals closed its six-person office in Anchorage.
A dozen other large companies with exploration
programs in Alaska continued at about their 1982
levels (Petroleum Information, Alagska Report, April
6, 1983). (Unless otherwise indicated, references
cited in this section appesr on the last page of the
section.)

Placer mining for precious metals continued to
play a major role In the economy of Alaska, espe-
cially in the intecrior region of the State. Sig-
nificantly, the number of large operations in-~
creased, and they became more efficient as miners
improved their methods for recovering fine gold. In
addition, several companies displayed renewed in~-
terest in 1983 in offshore gold placers in upper Cook
Inlet, Norton Sound near Nome, Kotzebue Sound,
and other tidewater areas of the State, includ-
ing tailings placed in Gastineau Channel during pro-
cessing of lode ores from Juneau gold mines, After
8 period of rapid growth in recent years, the placer
mining industry is apparently levelling off, but the
quest for new lode deposits of precious metals, as
well as work on known deposits, has increased sig-
nificantly (Sims, 1984). An article in the June 21
issue of the Anchorage Daily News indicates that
189,000 ounces of gold were produced by about 300
placer mines statewlde.

Although the mood of those who attended the
Fifth Annual Placer Mining Conference in Fairbanks
in March 1983 was upbeat in anticipation of further



increases in gold production, the impact of water-
quality regulations {s a growing concern. The effect
of placer mining on streams was the subject of a
symposium in Fairbanks in March 1883 sponsored by
the Alaska Divislon of Geological end Geophysical
Surveys. Operators of large placer mines and most
small mines indicate that they cannot meet the
settleable solids requirements of present water-
quality standards and still make a profit. In April
1983, the Alaska Miners Assoclation (AMA) formally
requested that the Alaska Department of Environ-
mental Conservation (DEC) either reclassify the
Tolovana River and 17 tributaries in the Liven-
good and Tolovana distriets, as well as Nolan Creek
and 5 tributaries in the Wiseman district, to
"industrial water quality” or develop a use category
specifically for placer mining. In September 1983,
the DEC granted the reclassiffcation of Nolan
Creek and tributaries but denied reclassification of
the Tolovana River and tributaries. [n January
1984, the DEC suspended efforts to reclassify other
streams pending clarification of new Federal water—
quality regulations.

The AMA was active in other endeavors in
1983. In July, the assoeciation sponsoreqd Its second
annual mining tour that visited four mines in the
Northwest Territories of the Canadian Aretic that
faced developmental and operational con-
straints similar to those thet will be faced by
potential mines in Alaska. In October of 1983 the
association reiterated its posttion that lack of
transportation access is the greatest impediment to
development of Alaskan mineral deposits and
that, therefore, acquisition and expansfon of the
Alaska Railroad could become a keyto the

development of a hard-rock mining industry in the
State. Also in October, the AMA sponsored its
annual convention with the theme, "Alaskan
minerals for Paeific Rim markets;” individual
sessiong amplified the prospect that Asian countries
such as Kores, Japan, and Tajwan could act not only
as markets for Alaskan raw materials but could also
be expected to supply joint-venture capital.

The number of new mining claims filed in 1983
on Federal and State lands continued to drop; the
total (10,728) was about 72 percent of the 14,958
claims filed in 1982. The dollar value of mineral
production from existing propecrties, however, con-
tinued to increase, according to preliminary figures
collected by the U.8. Bureau of Mines. An article in
the Anchorage Daily News (June 21, 1983) notes
that 1983 nonfuel mineral production was valued at
about $232 millionj this is about 18 percent greater
than the value reported in 1982. The chief com-
modities econtributing to this value were samd,
gravel, and crushed stone for econstruction, end
gold. Alaska also produced minor quantities of
gemstones (coral, jade, and soapstone), silver, and

lacer tin eoncentrates. The average price received
or sand and gravel increased about $0.84 par ton
above the 1982 price, but the price received for
crushed stone decreased $0.688 per ton. The average
price received for gold incressed from $376 to $425
per troy ounce, Alaska's nonfuel mineral production
ranked 35th in the United States in 1883, A brief
Usting of volume and values for significant nonfuel
minerals i3 given in table 3.

The political cimate {n Alaska swung steadily
toward policies that may ald the development of
new mineral deposits. Four specific retions may be

Table 3.— Mineral production in Alaska, 1982-83

(from the Alaska Division of Geological and Geophysical Surveys staff, written commun., February 1984)

Cormod ity 1982 1983 Valte, in millions of dollars
Quantity Quantity 1982 1983
Gold (o0z) 174, 900 169, 000 69.9 67.6
Ant (mony (1b) none 22,400 none 0.025
Platinum (o2) withheld withheld 0.15 0.1
Silver (oz) 22,000 33,200 0.19 0.33
Tin (1b) 188,000 215,000 1.38 1.10
Jade, soapstone (ton) withheld 2.3 wi thheld 0.04
Sand and gravel (MI)? 45,0 50.4 91 120
Bullding stone (MI') 3.4 5.27 15.8 25
Ooal (to, sg 830,000 803,000 18 18
Peat (yd®) 10, 000 15, 000 0.15 0.2

1 Does not include jade [rom Northern Alaska Native Associntion’s Kobuk operation

2 MT = million short taas
8 Agrtculturs? uses

22



selected assymptomatic. (1) In August 1983, the
Alaska legislature passed Senate Bill (§B) 151, which
permits the ¢reation of regional atthorities with the
power to issue revenue bonds to finance infrastruc-
ture eosts. This legislation may have an immedi-
ate favorable influence on the pending decision
whether to proceed with development of the Red
Dog and adjacent properties in northwestern
Alaska. (Of the anticipsted $370 million to bring
Red Dog into production, 54 percent iz in infra-
structure cogts, ineluding a 60-mile haul road to the
coast and a port storage and loading facility.)
Ultimately, 8B 151 may Influence the development
of other remote properties in areas such as the
Ambler district, where transportation access is
lacking. (2) In October 1983, Governor Shetfield, by
axecutive order, oreated a Division of Mining within
the Department of Natural Resources, thereby ful-
filling a campaign pledge to "give the mining
industry high-level attention"; In addition,
the Sheffield andministration issued & memorandum
of intent to reduce permit processing time and to
initiate other regulatory reforms to aid miners. (3)
In December 1883, the Alaska Land Use Council and
the U.S. Forest Service spproved an exchange of
1and that will recommend the removal of the Greens
Creek mineral claims f(rom Admiralty Island
Netional Monument, thereby permitting the oper-
ator more time to complete feasibility studies prior
to development of the claims. (ANILCA reqguires
"prove-up" on claims in the monument by 1986.)
Other similarly motivated land exchanges elsewhere
in Alaska are being proposed; some are predicat-
edon rulings that may create transportation or
utility access routes across Nationa)l Interest Lands
~rulings that were being formulated for release In
spring 1984, (4) In January 1984, the Alaska De~
partment of Netural Resources announced that it {s
expediting decisions on a backlog of approximately
850 permit requests for offshore wmineral explo~
ration in anticlpation of a June 30, 1984, reopening
of exploration and leasing program. This program,
applicable to all State-owned tidal and submerged
landas, has been closed since 1975.

ACTIVITY BY FEDERAL AGENCIES IN 1883

U.S. Geological Survey.—The statewide Alaska
Mineral Resource Assessment Program (AMRAP)
continued at approximately the same Jlevel of
activity as in 1882, The Roadiess Area Resource
Evaluation (RARE II) and Wilderness Study program
in the Prince Willam Sound-Kenai Peninsula area
and work funded by the Office of National Petro-
leum Reserve In Alaske (ONPRA) in northwestern
Alaska are nearing completion. Loeations of arees
studied are depicted on figure 5, and table 4 lists
the projects that are included.

AMRAP functions at four levels of progressive-
1y greater detail to produce comprehensive assess-
ments of Alasks's mineral and energy endowment.
In Level 1, which i3 statewide at 8 scale of
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1:2,500,000, summaries of oocurrences of specific
commodities were updated. In Level II, which is
reglonal at a scale of 1:1,000,000, a single project
to evaluate and to synthesize existing information
on the mineral resources of southeastern Alaska is
neacing completion, In Level [ of AMRAP, which
is the present main thrust of the program, multi-
disciplinary evaluations of the characteristies and
abundances of resource occurrencss are under way
for eighteen 1:250,000-scale quadrangles that are
judged to have significant potential. These include
quadrangles in the western and northeentral Brooks
Range, the Sewsrd Peninsula, western interior
Alasks, the eastern Alaska Range, the Alaska
Peninsula, and southeastern Alaska. EROS Data
Center personnel are supporting Level U] projects

Table 4. Abbreviated titles or brief descriptions of projects
whose study areas are shown in figure §

Project {denti-
fication number

Project name

1 Southeastern Alaska
geoteatonics mnd
metallogenes{s

2 Juneau and Teku River
quadrangles

3 Port Moller and Stepovak
Bay quadrangles

4 Mount Katrmal and Naknek

quadrangles

Chugaoh RARE 11 study

Anchorage quedrangle

Alaska acereted igneous

arcs

~

8 Healy quadrangle

8 Bastern Alaska Range
metallogenesis

10 Yukon-Tanana Uplands

11 Ruby and Ophir quadrangles

12 Unalakleet and Norton Bay
quadrangles

13 Alaska mafic and ultra-
mafie rocks

14 Alaska gold placers;
Circle district tin &
tungsten

15 Alaska tectonostrati-
graphic terranes

16 Solamon and Bendeleben
quadrangles

17 Yukon-Koyukuk transect

18 Baird Mountains quadrangle

18 Wisanan quadrangle

20 Killik River and Chandler
Lake quadrangles

21 Alaska paleomegnetic

studjes
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on (1) the Seward Peninsula In order to provide
computer analysis of geochemical, geophysieal, and
geologic data, and (2) the Alsske Peningula, where
multispectral scanner data are being speclally
processed to aid in the interpretation of surface
roineral alteration. An AMRAP projact was ini-
tiated in the Baird Mountains quadrangle of the
western Brooks Range. Pigure 6 shows the cuerent
status of AMRAP Level IU studies. Level IV con-
sists of detailed studies at a scale of 1:83,380 or
larger of mineral distriets, specific deposits, or
topies related to the formation of deposits; 44
continuing projects are scattered throughout the
State. Theyinclude studies of the base metal
deposits of the Noatak and Ambler districts of the
western Brooks Rangse, baese and precious metal
deposits of the Delta district of the eastern Alaska
Range, and preclous metal, tin, and tungsten de-
posits of the Clrcle distriet in the eastern interior
of the State, Many Level [ and IV studies are
made ip cooperation with scientists from other
Pederal, State, or Canadian agencies and from
aducational institutions. More than 70 publi-
cations resulted from these Level II and IV studies;
muny are listed among selected references in the
back of this circular.

In 1982 fieldwork was completed by the Geo-
logical Survey and the Bureau of Mines on & joint
RARE I and wilderness Study project that encom-
passes more than 5.6 milion acres in the Chugach
National Forest of southern Alaska, A joint
Geological Survey-Bureau of Mines synopsis of the
mineral resource potential within this National
Porest was published in early 1384 (Nelson and
Jansons, 1984). A mineral and energy resources
assessment at a seale of 1:250,000 for this region
will be completed in 1884,

Field studies by the ONPRA in the wesatern
Brooks Range, with Geologieal Survey and Bureau of
Mines perticipatlon, bave been concluded. Nu-
merous reports have been issued since 1878 about
the NPRA and contiguous areas.

Bureau of Mines.—Accomplishments of the major
Bureau programs jn Alaska are summarized below.
Pour programs of the Bureau of Mines provide
information about the nonfuel mineral potential of
Alsska: (1) Mineral Land Assessment Program; (2)
Mineral Availability Programj (3) Policy Analysis
Program; and (4) State Mineral Specislist. The
Bureau's work on critical and strategic minerals is
presented [n a section with that title.

Mineral Land Assessment—Mineral land assess—
ments that provide evaluations of specific mineral
occurrences were completed in four areas in 1983:
(1) Chugach Natjonal Forest (with the Geological
Survey, for the Forest Service); (2) the lditarod-
George Planning Bloek in western Alaska (for the
Bureau of Lafd Management); {3) the Kantishna
Hills and the Dunkle Mine areas (with the Alaska
Division of Geological and Geophysiecal Surveys
(DGGS), for the Alaska Land Use Council); and (4)
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various regional oritieal and strategic mineral
studies in Alaska, which are discussed further in the
section titled “Critical and Strategic Minerals",
These projects are driefly described in the para-
graphs that follow.

The Chugach National Porest study was part of
a RARE T program. Fieldwork was completed in
1982, and several Buresu and joint Bureau-Geolog-
ical Survey reports were in progress in 1983.
Preliminary reports summarizing detailed Bureau
investigations of gold, molybdenum, copper, and
manganese occlrrences were pudlished in 1982 and
1983 (Haney, 18823 Jansons and others, 1983; see
also Nelson and Jansons, 1984).

The Kantishna Hills and Dunkle Mine study area
as deflned by ANILCA were evaluated through four
studles involving Buresu staff and contractors. A
mineral resource study contracted to Salisbury and
Dietz, Inc., of Spokane, Wash., identified geologic
environments permissive for large stratiform base
and precious metal mineralization, located 17 new
mineral oceurrences, estimated a reserve of 888,000
ounges of placer gold in 43 million cubic yards of
gravel in the Kantishna Hills, and identified a
geologic environment permissive for breccla pipe
deposits contalning gold and parphyry-type deposits
containing copper and molybdenum {n the Dunkle
Mine aren, Mlning feasibility studles performed by
the Bureau suggest that precious metal and anti-
mony veins may be currently economic to mine in
the Kantishna Hills area. Reglonal mjineral
endowment assessments made by the DGGS under
contract to the Bureau suggest the probability of
recovering from $375 million to $7.2 billion worth
of minerals 8t the 85 percent and 5 percent con-
fidence levels, respectively, from the two study
areas. Pieldwork included regional and detailed
geclogical mapping, dlamond core drilling at some
lode mines and prospects for geological information,
chemical and geophysical surveys, and placer
sampling, For estimating the cost of mineral claim
acquisition, the mineral estate was considered for
both patented and unpatented claims. The addi~
tional value of the surface estate was determined
for patented claims. DOWL Bngineers/PLANgraph~
les of Anchorage, under contract to the Bureau,
estimated the cost of acquiring mining claimg in the
two areas might be as much as $157,208,000. The
studies have aided the Alaska Land Use Council in
formulating recommendations to Congress regarding
management of these two areas.

In 1883, the Bureau conducted a literature
gsearch that was followed by a 10-day field visit in
the Iditarod-George Planning Block for the Bureau
of Land Management, Previous data and analytical
results of 1883 samples were used to identify
minerglized and areas with potential for mineral-
lzation,

Mineral Availability Program—~This program
provides a system summarizes, stores, and updates
information about mineral deposits statewide.
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Three hundred and forty-eight Alaskan properties
were entered in the MILS data base in 1983 as
potential mineral producers,

In 1983, complete MAS deposit evaluations were
earried out on eight Alagkan mineral properties.
The evaluations assess the quantity and quality of
commodity present, mining and beneficiation tech-
mologies, capital and operating costs, and insti-
tutional constraints.

Information about MAS or MILS products, such
as dats printouts or computer-plotted overlays, can
be obtained from the Chief, Alaska Field Operations
Center, Junesu, Alaska,

Policy Analysis Program—The policy analysis
program evaluaies newly developed and existing
mineral data to interpret its significance relative to
nationa) needs. Studies In progress of reeently
completed include: (1) listing of all known
chromite, cobalt, and platinum-group metal oceur-
rences in Algska and estimating the feasibility of
mining them; end (2) putting into a computerized
format sample points and analytical results from
Bureau of Mines field projects in the Glacler Bay,
Granite Fiords, Tracy Arm-Pords Terror areas of
southeastern Alaska; these will be available for
future reinterpretation.

State Mineral Specialist—Under this program,
the Bureall provides coverage of mineral gotivities
in Alaska and the development and relesse of
nonfuel minerals industry data for the State.

Reports prepared in 1983 include the section
covering Alaska for the "Minerals Yearbook"; a
seotion for Alaska's "Minerals and Matertals”, a
bimonthly survey; reports on forelgn investments in
domestic mineralsy and briefing summaries for
visiting executives and repregentatives. The Buresu
provided Information for the preliminary draft of
the environmenta! {mpsct statement (EIS)"'Quartz
Hil Molybdenum Project Mine Development. A
1ist of bills of interest to the minerals industry that
were being considered by the current session of the
Alagka legislature was also prepared.

In Pebruary 1983, the Bureau sponsored, in
Anchorage, an International Conference on Coal,
Minerals, and Petroleum, at which W. P. Pendley,
former Agsistgnt Secretary for Energy and Minerals
in the Department of the Interior, and R. C. Horton,
Director of the Bureasu of Mines, gave thelr per-
spectives on the potential for development of
Alaska's resources,

Buregu of Land Management.-—~The Bureau issued
eight mineral patents in 1983, including one to
Pacific Coast Molybdenum Co. for 32 lode claims in
the Misty Fiords area near Ketchikan, The Kenne-
cott Corporation received patent for two lode
claims adjoining a group of patented claims in the
Ambler district. Seventeen gold placer clalmg were
patented to six other individuals or groups.

In November 1883, in conformance with Section
1008 of ANILCA, the Buresu opened 5.7 million
acres of Federal lands in the Seward Peninsula area
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for staking locatable minerals claims under Publie
Lend Order 6477. The opening includes acattered
traats near Selawik, in the Nulato Hills, along the
Squirrel and Noatak Rivers, as well as aress on the
peningula, The Seward Peninsula srea I8 considered
to be one of the Nation's best remaining frontier
areas for the discovery of metallic mineral deposita.

The Buresu of Land Menagement and the
Bureau of Mines cooperated in a reconnalssance
survey of the Iditarod-George Planning Bloek, an
area encompessing about 4 million aocres of
western Alaska. The Bureau of Land Management
used geochemical samplng techniques to test for
the presence of 31 elements in 172 stream-sediment
samples collected as part of the search for mineral
deposits, The Bureau of Mines completed a liter-
ature search and carried on limited field studies to
enhance the data base for the area. A report of the
results of this joint effort details areas of geo-
chemical anomalies, known mines, prospects, and
mineral oeccurrences, and it recommends areas for
further work, Copies of the report are available for
réeview at the Distrjot Office of the Bureau of Land
Management. The Bureau of Mines plans a formal
publication ebout this work.

U.S. Forest Service,—The Porest Service granted
permission for construction of a ~mile access road
to five placer gold mining claims on Crescent Creek
on the Kenai Peninsula In the Chugach Forest, The
road has been completed and used during testing of
these claims.

One { the large mining deviopments in south-
eastern Alaska, Greens Creek, i8 in the Tongass
Nationgl Forest. Noranda WMining, Inc., has re-
quested a Forest boundary adjustment to facilitate
exploration of the ore body and thus minimize
environmental impacts. The PForest Service is
currently reviewing this proposal. Purther details
are given under the heading "Industry Activity in
1983" in this section.

The U.8. Borax and Chemic¢al Company's Quartz
Hill molybdenum deposit iz in the Misty Riordsg
National Monument, on claims in a 152,000-acre
treet that does not have wilderness classification,
The access road was completed in 1983 and hax been
used to transport bulk samples. An EIS js being
prepared, with the Forest Service as lead agenaey, to
consider the remainder of mine development plans.
More information about this project is given under
"Industry Activity in 1983", this section.

U.8. Pish end Wildlife Service.—In keéeplng with
the Service's primary mission, major efforts relating
to mineral activities in Alaska have emphasized
tish, wildlife, and habitat protectlon. However,
about 1,200 mining claims, located before the
passage of ANILCA, are recorded on 13 of Alaska's
National Wildlife Refuges (NWR). The elaims are
tabulated below. An edditional 425 millsite claims
are on NWRs; nearly all of these claims are near
Cape Seppings in the Cape Thompson unit of the
Alaska Maritime NWR. Minera} survey applications




are on file for 96 lode and placer claims in the
Togiak NWR near Goodnews and for 7 lode claims
withheld from Native conveyance on Unga Island
near the Apollo gold mine.

National Wildlife Lode Placer
Refuge clalmsg claims
Alaska Maritime 21 3
Alaska Peninsula © 114 2
Arectie 88 7
Becharof — 1
Innoko 2 —
Kenai - 24
Koyukuk 142 -
Nowi tna - 4
Salawik 7 -
Tetlin - 4
Togiak 182 155
Yukon Delta 3 66
Yukon Flats 359 38
Totals 918 302

In August, the Service issued the Bristol Bay
Cooperative Management Plan and Draft EIS, as
required by Seotion 1203 of ANILCA. The plan
recommends closure of nearly 7,000 miles of
streams to aeny new (placer) mining activity.
Existing claims, depending upon the type of oper-
ation, generally will be allowed to continue.

The Pish and Wildlife Service was a cooperator
with the U.S. Forest Service in the development of
the EIS about the Quartz Hill mine access road and
bulk sampling plan and {n the mine development
plan, The Fish and Wildlife Service provided
technical assistence in the form of i{nstream flow
studies on Wilson River and Tunnel Creek in support
of the water supply plan for this mine. The Pish and
Wildlife Service also assisted the Porest Service
with Noranda's plans for mining at the Greens Creek
deposit,

The proposed road from the Red Dog deposit to
tideawater will cross the Natlonal Park Service's
Cape Kruzenstern National Monument. This plan—
ned road requires an EIS to be prepared jointly by
the Envionmental Protect Agency and the Depart-
ment of the Interior. The Pish and Wildlife Service
was a cooperator in this project,

The Pish and Wildlife Service rssisted the Park
Service with analysis of surface water for heavy
metals and studles of fish in the streams in the
Kantishna Hills and Dunkle Mine areas of Denali

National Park and Preserve.
The Fish and Wildlife Service also provided

significant review comments to the Bureau of Land
Manasgement regarding resource management plans
for the White Mountains-Nation River Recreation
Area and Steese Consaervation Area. Similarly,
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comments were provided to the Alaska Department
of Environmental Conservation for thelr plan to
reclessify river systems under the Clean Water Act
and to the Corps of Engineers and the Bureau of
Land Management coneerning a major placer mining
operation on the Tuluksak River adjacent to the
Yukon Delta NWR.

National Park Service.—~The Service's activities
related to nonfuel minerals are generally deseribed
in the paragraphs above. The Park Service cooper-
ated in studies and EISs in the Denali National Park
and Preserve and in the Cape Kruzenstern National
Monument where proposed mining aotivity will {m-
pact Service lands.

STATE ACTIVITIES IN 1883

In March 1983, the Office of Mineral Devel-
opment released a study, "The role of placer mining
in the Alaska economy" (Berger and Associates,
1983), analyzing the history, characteristics, past
production, present economic Impaot, and future
potential of the placer mining industry. The study
concluded that placer mining contributes substan-
tlally to the economy of Falrbanks, Nome, and
several amaller communities, with estimated 1982
production of $70 million, expenditures of $80-83
million, and direct employment of nearly 2,400
people. The number of placer mines may be well
over 500; at least 338 of these are mechanized. The
report estimates that the remalining productive life
of present mines averages about 14 years.

Also in Mareh, the Mineral Industries Research
Laboratory of the University of Alaska, Fairbanks,
released abstracts and selected papers from the
Fourth Annual Conference on Alaska Placer Mining
as Report 81. Topies included desoriptions of new
deposits, exploration and operational methodologies,
economies and produetivity enhancement, reelam-
ation, and regulations.

Throughout the year, the DGGS continued its
release of claim status maps, for a total of 27
1:250,000-scale quadrangles to date.

In May 1983, the DGGS and the Office of
Mineral Development released Special Report 31,
“Alaska's mineral {ndustry, 1882,” which summarizes
the exploration, development, productlon, and
drilling activities of the hardrock and energy
mineral industries statewide (Bakins and others,
1983). The report covering 1983 was in press in
June 1984,

Also in May, the DGGS released a report of its
mineral resource appraisal of the Kantishna Hills
and Dunide Mine mining areas in Denali National
Park and Preserve (Bundtzen, 1983) as one part of
the joint State-Federal studies mandated by the
Alaska Land Use Counefl through Section 202 3b of
ANILCA. The Alaska Land Use Council was sched-
uled to present a recommendation for use of these
areas in May 1984.

In June 1883, the Department of Natural Re-
sources agked for publie comments on its review of




policy options for 12.3 miltion acres of State lands
in the Tanana River basin, One alternative makes
the development of minerals a priority.

In August the Department of Commerce and
Eeonomjc Development released a report, "A Delphi
forecast of Alaska's development—The year 2000
and beyond," that summarized the results of a poll
of 91 distinguished Alaskans, inctuding former
governors, legislators, educators, and business
leaders. The report reviawed factors encouraging
and discouraging econamie growth in the State
according to the perceptions of thase polled. The
majority felt that land and resource development
was one of the three most important issues facing
Alaska, and most felt that the lack of transpor-
tation and access corridors is the most signifieant
land issue.

In October, the Department of Natural
Resouraes released its locatable minerals manage-
ment study (Alaska Department of Natural Re-
sources, 1983), which stated that although Aleska's
hardrock mineral potential is virtually untapped, the
mining industry has the highest growth potential of
any Alaskan industry, The report evaluated various
policy options the State might implement to en-
eourgge hardrock mineral development in several
broad categoriesz (1) markets; (2) acoess and
infrastructure; (3) fiscal policies (taxes, royalties,
loans); (4) resource management (Iand availability,
data collection, technical assistance); (5) regulation
and permitting; (8) labor; and (7) organizational
structure. In Qctober Governor Sheffield indicated
his choices in several of the policy options. By
executive order, he reorganized the existing Divi-
sion of Mineral and Bnergy Management into two
new divisions, Oll and Gas (through reshuffling of
present programs) and Minerals (to be implemented
in spring 1984). The governor also issued policy
papers indicating his Intentions to support regu-
latory reforms and subsidies for mining ventures.
He pledged support for the regjonal development
authorities established by the State legislature in
1983 and indicated that additional options were
under congideration, such as State-financed roads or
shipping facllities, outright grants, and tax-exempt
bonds sold through the Alaska Industrial Develop-
ment Authority,

In January 1884, the Division of Mineral and
Bnergy Management annhounced its intention to
reopen its noncompetitive offshore minera) explo-
ration and leasing program for all State~owned tldat
and submerged lands on June 30, 1984. The
Anchorage Dajly News (March 20, 1983) reported
that there are only eight walid offshore mining
leases and 42 offghore prospecting permits in the
State; however, permit holders are seeking to
convert more than half of their present permits to
leases, and 800 permits are pending in several areas
of the State.
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INDUSTRY ACTIVITY IN 19083

Three potentially important mineral properties
in Aleska moved closer to major development
decigions and were in the news and economio
reports repeatedly during 1983, The following
paragraphs update information that appeared in
Circular 808 (U.8. Geological Survey, 1983) about
Greens Creek, Quartz Hill, and Red Dog.

Greens Creek —Greens Creek, near Juneau on the
north end of ldmiralty Island, is poised to become
the first major hardrock metal mine to reach
production in Alaska in the 1880s, Silver, gold,
zine, lesd, and copper will be mined from a rich ore
body by underground methods. Revised reserve
estimates were issued in 1983 (California Mining
Journal, 1983) and Include 3.5 million tons of ore at
10 percent combined zine, lead, and copper, with
precious metal values of 12 ounces/ton silver and
0.16 ounces/ton gold, The projected life of the
mine is at least 15 years. The precious metsl velues
probably are the chief reason that development of
the property still [s nearly on schedule, the key
being stability in the price of silver.

Noranda Mining, Inc., i3 the managing partner
of the joint venture. Other partners are Aneconda
Minerals Co., Texas Gas Exploration (a subsidiary of
Mitsubishi), Bristol Bay Resources Ine. (of Briatol
Bay Native Corporation), and Exalas Resource Cor-
poration. Anaconda's purchage of the 33.8 percent
interest formerly owned by Marietta Resources
International was announced in April 1983 (Petro-
teum Information, Alaska Report, April 13, 1983).

The Greens Creek Pinal BIS and the Record of
Decision by the U.S. Forest Service for the proposed
project were completed and released in January
1983, U.8. Porest Service mineral examinations
confirmed the validity of eight of the core claims.,
Validity of other claims has not been determined,
although several additional promising mineral
occurrences or extensions appear to be present.
Section 504 of ANILCA specifies that claims must
be perfected angd be declared valid by December 2,
1986. Noranda increased its drilling on some of its
unperfected claims in 1983, The company believes
that it may be impossible to obtain ell necessary
information by surface drilling within the time
constraint. In a letter to the U.S. Porest Service
dated June 2, 1983, Noranda requested relief from
the provisions of Section 504 through adjustments of
the bounderies of Admiralty Island National
Monument. This would remove the unperfected
claims from the time restraint and would allow
greater opportunity to prove validity of unperfected
claims through underground exploration technlques,
thereby ellmfnating most environmental degradation
that wowld result from surface drilling and
trenching. The draft EIS for the proposed boundary
chenge was released in early December 1983 for
review and comment. It considers six alternatives,



including no action. The alternative tentatively
approved by the U.S. Forest Service and the Alaska
Land Use Couneil proposes to move the northern
boundary of the monument to exclude 17,223 acres
of non-wilderness monument land, including the
Greens Creek project area, and to add the Young
Lake ares of 18,174 acres to the monument. Road
and site surveys and evaluetions continued in 1983,
and Noranda announced plans to begin construeting
a road in 1984, The road will connect Young Bay to
the proposed main shipping point near the cannery
on Hawk Inlet, cross a ridge to Greens Creek
canyon, and continue upstream to the mill site and
mine,

Quartz fill.—The Quartz Hill project continued to
make progress toward production in 1988 and was
the subject of numerous reports and articles in 1983
(for example, the May 9, 1983, issue of the Alaska
Journal of Commerce and Paeific Rim Reporter,
and the October issue of Western Miner). U.S.
Borax and Chemical Corporation received patents
to 32 Jode mining claims in the Quartz Hill area on
September 15, 1883. The 10-mile mine acecess road
from Wilson Arm to the mine site was completed at
an estimated cost of $14 million and opened on
August 12, 1983, Underground bulk sampling star—
ted earlier in the year, after completion of an EIS,
and a 5,000-ton sample was trucked to the beach
and shipped by barge and rail to the Hanna Mining
Research Center at Nashawauk, Minn. Test work on
the sample will involve ecrushing, grinding, and
flotation processing. A concentrate will be pro-
duced in a test plant that would simulate a com-
mercial plant operation. The testing program also
will define and optimize design of various compo-
nents of the treatment plant and tailings disposal
facilities. Environmental studies and baseline data
gathering are continuing. Bechtel Civil Engineering
and Minerals, Inc., evaluated possible sites for the
arushing plant, concentrator, power plant, and other
facilities. Preliminary plans were developed that
envision a crushing plant near the east edge of the
ore deposit, a mill and power plant in Tunnel Creek
eanyon, and delivery of crushed ore by conveyor
through & decline tunnel to the mill. Electrical
breking on the conveyor system will generate part
of the power for the operation. Tailings will flow
by gravity through another decline tunnel from the
mill for submarine disposal in Boca de Quadra fiord,
aithough a new lawsuit chellenging Forest Service
approvals of the plans wes filed in Decermber 1983,

U.S. Borax announced a decision to house
workers In Ketchikan Instead of developing a
townsite near the operating area in Misty Piords
National Monument. An EIS is being prepared by
Envirosphere Company of Bellevie, Wash,, for the
Forest Service about the mine construction and
operation; it 19 seheduled for complaetion about mid-
1984, The company then can decide on plant capac-
ity and construation scheduling after receiving final
approval by the U.S. Porest Service.
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A permit hag been requested from the Corps of
Engineers for construction of a proposed $50 miltion
facility at the company's Grays Harbor site near
Hoquism, Wash.; this facility would consist of a
roaesting plant (to convert mo)ybdenite concentrates
to merchantable molybdenum oxide and 45,000 tons
of sulfurie acid each year) and a transshipment
facility (Petroleum Information, Alaska Report,
Sept. 14, 1983). The latter will provide a modalar
preassembly and fabrication yard with a barge slip
for loading and e staging area for collecting and
transshipping construction equipment, materials,
and operating supplies to the Quartz Hill mine.

Market conditions and the forecasts for
molybdenum prices in the coming Vyears are in-
creasingly important in forecasting the feasibility
and timing of development. The projected produc-
tion stact-up of 1988 and the initlal proposed
production rate are heavily dependent on both
continued recovery of molybdenum prices from
recently very depressed levels and an incressed
demand. The reserves of 1.5 bdillion tons of ore at a
grade of 0.14 percent molybdenite, ineluding 300
milllon tons at the surface grading better than 0.2
percent, indicate that the mine, once production is
under way, will produce for many decades, How-
ever, the company (with $100 million invested
already; Southeastern Log, September 1883) must be
able to recover the heavy initial developmental
costs, which are anticipated to reach $1 billion (in
1982 dollars).

Red Dog.—A project that figured prominently in
the news in 1983 is Red Dog in northwestern Alagka,
a zinc-lead-silver property to be developed under
terms of an agreement between Cominco Alaska,
Ine., and the Northern Alaska Native Association
(NANA) regional eorporation. The property was the
subject of articles in the Anchorage Times in
February 1983 and in the Northern Miner in April
(Duval, 1883) and August (Tikkenen, 1883); {t also
was featured in presentations at the Alaska Miners
Association Annual Meeting in Anchorage in Qot-
ober (Plahuta and others, 1983) and the Northwest
Mining Assoclation Annugl Meeting in Spokare in
December, where activities were described by a
eompany representative.

Officers of the Canadian parent company claim
that the development of Red Dog and nearby prop-
erties could Influence the world zine and lead
mining industry for several decades, with signif-
feance perhaps as great as that of the Sullivan Mine
in British Cotumbia (Northern Miner, Aug. 8, 1983).

Cominco Alaska, Ina., continued exploratory
drilling at a reduced secale in 1983. Drilling at the
Hilltop deposit, about a half mile south of the main
deposit, has outlined significant additional reserves
of fine-grained massive sulfide ore. This deposit is
reported to be about 95 feet thieck, dips to the
south, and has metal values similar to those of the
main Red Dog deposit. A 4-ton bulk sample for mil-
ing tests was obtained from the main deposit by



drilling several 4-ineh eore holes through the ore
gone. The ore minerals are very fine grained and
are disseminated in a gangue of siliceous minerals
and berite; fron sulfides and minor amounts of
fluorite and other metallic minerals are also
present. Conditions for open-pit mining are very
favorable; the overall stripping ratio is only 1:l.
Milling will require very fine grinding and preclse
metallurgical controls to produce ciean, high-grade
concentrates with good recovery of zine, lead, and
silver values, The collection of environmental data
continues, as do designs for the mine, mjll, tailings
disposal, and transportation routes and studies of
project feasibility. The Environmental Protection
Agency is responsible for preparing the EIS for the
proposed operation; the EIS is scheduled for 1984
completion. Permitting activities are continuing.

Cominco drilled agditional exploration holes on
its Su oleims several miles west of Red Dog hear
the Wulik River and on other claim groups 12 miles
to the northeast in 1983,

Legislation to permit creation of regional
transportation authorities (SB 151) became State
law in 1983. Regional authorities will have the
power to issue revenue bonds to a total of $400
milllon. Transportation faci{lities for the Red Dog
project might cost as much as $200 million, or more
than half of total development costs.

On Mareh 12, 1884, NANA and the Department
of the Interior agreed to a land trade that will give
the Native corporation the access route that it
requires to get materfal from the Red Dog to tide-
water. For the transfer of about 95,000 acres in the
northern part of the Cape Kruzenstern National
Monument to the corporation, NANA will cede
about 103,000 acres to be added to the northeast
section of the monument.

Red Dog could be a profitable venture for
NANA. [n May 1583 NANA received final rights
from the Buresu of Land Management to 22,178
acres encompassing the Red Dog deposit. Produc-
tion royalties for leasing the site on Native lands
are $1 million per year. During initial production,
NANA will receive a percentage of net smelter
returns or $1 millfon per year, whichever is less,
until payback. After payback, NANA will receive
25 percent of net proceeds, which will increase by 5
percent per year until the maximum, 50 percent per
year, is reached.

OTHER INDUSTRY AGCTIVITIES IN BASE
METALS IN 1083

Locations for the items described below are
shown on figure 7 and listed on table 5.

GCO Minerals, Inc., and Houston International
Minerals Co. (HIMCO) did exploration drilling on
their Lik group and other zinc-lead-silver claims in
the Wulik River area west of Red Dog. Bear Creek
Mining Co. (BCMC, a subsidiary of SOHIO) contin-
ned some exploration activities on claims in the
same general area.
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BCMC continued a scaled-back exploration pro-
gram on their Arctic Camp copper-zinc deposit and
other prospects in the Ambler district. Published
data for the Arctic Camp deposit show that reser
ves exceed 40 million tons at 4 percent copper, 5.5
percent zine, 1 percent lead, 1.6 ounces/ton silver,
and 0.02 ounces/ton gold. Anaconda Minerals Co. (a
subsidiary of Atlantie Richfield Co.) and Sunshine
Mining Co. eonducted limited exploration activities
on their claim groups in the Ambler area and other
claim groups in the Ambler River and Survey Pass
quadrangles, Other companies active along the
south flank of the Brooks Range were Noranda,

GCO, and Cominco,
Anaconda continued to drill at its recently

discovered copper-silver-gold massive sulfide
deposit at Ilinols Creek, near the southwestern end
of the Kaiyuh HIiils in the Nulato quadrangle of
western Interior Alaska. According to Petroleum
Information, Alaska Report (Jan. 18, 1984), Ana-
conda intends to expand the drilling program at
Mlinojs Creek during the 1984 season.

Doyon, Ltd. (through its subsidiary, Tanana
Asbestos), and GCO, with WGM, Inc., as operating
partner, continued evaluation of the Slate Creek,
Champion Creek, and two other asbestos deposits
south of BEagle near the Yukon-Charley River
National Preserve, Djamond drilling yielded 12-
ineh-diameter cores for assessing fiber length and
quality, as well as other information on the
character of the deposits. According to articles in
the Anchorage Times and the Falrbanks Deily News-
Miner, reserves jnclude 61 milion tons of 5 to 8
percent fiber, and potential ore-grade material may
exceed 140 million tons. At least $14 million has
been spent on exploration and evaluation so far,
Potential development through open-pit mines is
contingent on market conditions, which currently
are “soft." Hence, production Is at least 10-15
years in the future, but it probably will be
integrated with other potential developments on
Doyon Corporation lands, including the upper Salecha
River tungsten deposits and coal and oll deposits in
the Kandik basin.

Resource Assoclates of Alaska (RAA, recently
purchased by Nerco Minerals Co.), as operator {n a
joint venture with Anaconda, continued to explore
and drill on extensive claim blocks covering
polymetallic massive sulfide deposits in the Delta
distriet of the eastern Alaska Range. More than 85
prospects have been identified, and more than $10
million had been expended {n their evaluatlon
through 1982 (Bakins and others, 1983). The
characteristies of the deposits are similar (n many
respects to those in the Ambler distejet of the
southwestern Brooks Range and were described in a
paper at the Alaska Miners Association Annual
Convention in October (Nauman, 1983).

After more than 10 years of exploration and
olaim assessment in the Wrangell Mountains, Cooper
Industries and Geneva-Pacific Corp, reliquished
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Tuble S.— Areas of industry activity for nonfuel minerals. Locality numbers are taken from flgure 7

Locality Coamod- Quadrangle and
nurmber ities locallty name
1 Gold Name quadrangle: Name distrioet
Solamon quadrangle: Big Hurrah; Couneil district
Chandalar quadangle: Chandalar distriet (with antimony)
Livengood quadrangle: Livengood district
Healy quadrangle: Valdez Creek
Skagway quadrangle: Porcupine
Juneau quadrangle: A-J and Gastineau mines
2 Gold Nulato quadrangle: Illinois Creek (with copper)
and Fa{rbanks quadrangle: Cleary Sumit, Ester Dame
silver Mount Hayes quadrangle: Zackly (with copper & tungsten)
Port Mbller quadrangle; Apollo Mine, Unga [slend
Juneau guadrangle: Berners Bay, Kengington Mine, Jualin Mine
Sitka quadrangle: Chichagof area
3 Zine, Delong Mountalns quadrangle: Red Dog, Lik, and Wulik River area
lead, (with barium)
and Avbler River quadrangle: Ambler district
silver Kenai quadrangle: Johnson Cawp (with gold)
Juneau quadrangle: Greens Creek (with gold), Admiralty Island
4 Copper, Mpunt Hayes and Tanacross quadrangles: Delta district (with gold)
zjine, Skagway quadrangle: Glacier Creek (with silver and barium)
* lead Mount Henry Clay area (with cobalt)
Craig quadrangle: Twelvemils Arm (with gold), Salt Chuck mine
(with platiunum-group metals)
5 Copper  Craig quadrengle: Niblack (with gold and silver)
6 Asbestos Eagle quadrangle: Fortymile district
7 Molyb- McGrath and Lime Hills quadrangles: Big River area (with lead,
denum (zine, and precious metals)
Ketchikan gquadrangle: Quartz Hill

titte to 502 copper-silvel claims (about 10,000
acres) within the Wrangell-Saint Elias National Park
and Preserve to the Federal government.

Anaconda Minerals Co. continued exploratory
driling at thefr Johnson property, a lead-zine-
silver-gold massive sulfide occurrence near Mount
Miamna on the Alaska Peninsule. The land is owned
the Cook Inlet Region, Ine., Native group, and has
the potential to be & major deposit. It will be
tested by additional drilling in 1984.

Bxploration in the summer 0f 1983 by Falcon-
bridge Nickel Mines, Ltd., (e subsidiary of Canadian
Superior Oil) and QGeddes Resources, Ltd.( a
Canadian company), established through extensive
drilling the prasence of substantia) amounts of gold
in the Windy-Craggy copper-cobalt deposit in Brit-
ish Columbia, according to reports in Petroleum
information, Alaska Report (April 8, 1983, and Jan.
11, 1984) ana Northern Miner (Oct. 13, 1983). Any
eventual production would be transported to tide-
water in Alasks. The operators glso drilled at the
neardby Mald of Erin property. In January 1984,
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Falconbridge transferred Its 51 percent interest in
the Windy-Craggy property to Geddes for net
production roysalties of 22.5 percent, should the
property go into produetion (Western Miner, January
1984). The favorable exploration results have led to
intenslfied exploration on both sides of the Inter-
nationsl Boundary in the Mount Henry Clay aree 35-
40 miles west-northwest of Haines, Pield crews of
Stryker Resources (Canads), BCMC, C. C. Hawley
and Assocjates, HIMCO, and Molycorp were active
in the region, and claims were located in the
Glacier Creek area late in 1983,

HIMCO explored massive silver-base metal sul-
fide deposits on Mansfield Peninsula and drilied the
Pyrola deposit on western Admiralty Island. Several
compeanjes, including HIMCO, BCMC, Nicorp, and
Duval (a subsidiary of Penzoil), were exploring in
the Duncan Canal, southern Kupreanof Island, and
eastern Kuiu Island areas for base and precious
metal deposits.

Noranda Exploration, Inc., continued drilling
and other exploratory work on stratiform massive




sulfide deposits near Niblack Anchorage west of
Moira Sound. Cominco and Anaconda also are Inter-
ested in this area. Older reports show that 1.4
million pounds of copper, 11,000 ounces of gold, and
15,000 ounces of silver were shipped from the
Niblack Mines, mostly before 1910, Noranda aiso
investigated stratiform massive sulfide prospects
near the south end of Dall 1sland and in other parts
of southenstern Alaska.

Orbex Minerals continued a limited exploration
at the Salt Chuek Mine west of Kasaan. From about
1907 to 1941, the mine produced copper ore and
copper concentrates that carried significant values
in gold, palladium, and platinum. Initial production
wes hand-sorted bornite-chalcopyrite ore that was
shipped to local and British Columbia swmelters;
copper concentrates were produced after milling
facilities were installed. After the palladium and
platinum-group metal values in the ore were iden-
tified late in the operating life of the mine,
concentrates were shipped to smelters in the
eastern states that would pay for the paliadium
content. The approximate average content of the
ore ig listed by the Geological Survey as 0,9 percent
eopper and 0,025 ounces/ton gold, 0.12 ounces/ton

sliiver, 0.053 ounces/ton palladium, and a smaller

amount of platinum.

OTHER INDUSB8TRY BEDROCK ACTIVITIES IN
PRECIOUS METALS IN 16889

Locations of these deposits are shown on fig-
ure 7, and they are listed on table S.

Drilling and trenching by C.C. Hawley and
Associates, in partnership with Anaconda, at the Big
Hurrah lode gold and tungsten mine on the Seward
Peninsule has Indicated the potential for renewed
production through an open-pit and subsequent
underground operation. The Big Hurrah produced
more than 9,300 ounces of gold between 1904 and
1807, aecording to "Mineral and Water Resources of
Alaska", a report prepared by the Geological Survey
in 19864 for the Congressional Committee on Interior
and Insutar Affairs.

In the Chandalar area of the southeastern
Brooks Range, development continued on gold lodes
at and near the Littie Squaw Mining Co. property,
but the mill did not operate during 1883.

Near Fairbanks, exploration and development
continued at several lode gold properties, On their
Ester Dome claims, St. Joe Amerlcan (a subsidiary
of Fluor) continued predevelopment work at a
reduced level at the Ryan property. Also on Ester
Dome, Sflverado Mines, Ltd., through its operator,
T.C.A., Inc.,, is readying the Grant Mine for
reopening and was expanding and modifying the
mill; 1984 will bring an increased exploration and
development program (Sims, 1984), Placid Oil Co.
drilled and performed underground development
work on gold deposits in the Cleary ares north of
Pairbanks. Mohawk Resources Alsska, Inc., and
Alagka Mineral Services also were exploring lode
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properties in the Cleary Summit area. A 100-
ton/day-capacity ore concentrating mill near
Fairbanks will be opened in early 1884 by Mohawk
and will be available for custom processing of gold,
silver, lead, and zine ores.

RAA, in a joint venture with Teton Exploration
Drilling, Ine. (a subsidiary of United Nuclear Corp.),
continued to drill the Zackly copper-gold-silver
skarn deposit in the Mount Hayes quadrangle of the
eastern Alaska Range.

The Mineral Division of Hunt Oil Co. continued
exploration of several alaim groups that were
located during geologic mapping and prospecting
that began in 1981 in the Big River drainage in
southwestern Alaska south of McGrath, The
commodities of interest at various prospects are
gold, silver, molybdenum, lead, =zine, tin, and
tungsten. Anaconda also has continued high levels
of exploration and claim staking in southwestern
Alaska, but no results have been published.

In southern Alaska, Enseroh Exploratlon, Inc.,
continued exploration and development work with
two underground drilling arews at the Independence
Mine north of Palmer and also milled a minor
quantity of high-grade gold ore from the mine. In
addition, the eompany continued a diamond-drilling
program to evaluate the Golden Zone property near
Cantwell and explored in the Denali State Park
arep.

On Unga Island south of the Alaska Peninsula
near 8and Point, Alasska Apollo Gold Mines, Ltd.,
continued exploration and evaluation of the Apollo
and Sitka Mines and adjacent veln systems. ApolHo
continued mapping surface geology, reopened and
mapped old underground mine workings, and drilled
about 20,000 feet. This work indicated greater
reserves and substantiated that the main vein
extends to a depth of at least 1,200 feet and may be
widening with depth. Exploration driling on the
Shumagin vein indicated a major new ore zone,
traceable over & length of at least 2,000 feet
{Woodman, 1983; Northern Miner, March 28, 1984).
The delineation of two other mineralized areas
south of the Apollo Mine indicates that the Apollo
vein system is a minimum of 3 miles long (Northern
Miner, Marech 1883). Drill holes and underground
sampling have confirmed significant values in silver,
lead, zine, and copper. Two other companies, Teton
and RAA (on behalf of Nereo Minerals Co.), are
actively exploring and drilling in the area, at Unga
and Popof Islands, and on the nearby mainland in the
Pyramid Peak and Mount Dana areas. Some
diamond drilling was performed on elaims 4 miles
north of the Apollo block of claims.

Placid Oil Co. continued drilling and other work
at their Kensington~Comet gold-silver prospect on
Sherman Creek in Berners Bay north of Juneau,
Plaeid {8 expected to regquest permission from the
U.S. Porest Service to construct a road from the
beach to the prospect site, In the same area, BCMC
drilled a gold-bearing shear zone at the Jualin mine,



whiah {3 owned by the Hyak Mining Co.

Barrick Resources Corp. (a Canadian company)
started preliminary lease negotlations with the City
aend Borough of Juneau and Alaska Electr{c Light
and Power, co-owners of the Alaska-Juneau Mine
and the Treedwell group of mines near Juneaw.
Barrick is seeking a long-term lease to cover the
exploration, development, and production phases of
a proposed large—scale gold mining and milling
profject that will reopen the former low-grade,
large-volume mines at Juneal. Barriek estimates
that $1 billlon in gold is still in place but that it
may ke @ decade or more to determine the
feasibility of redeveloping the mines (Anchorage
Times, Oct. 16, 1983),

Queenstake Resources, Ltd. (a Canadian
company), scquired an option from Exploration
Ventures Company to earn a 38-percent interest in
the Chichagol Mine for completing a $1,3-miltion
phased surface end underground exploration and
rehsbilitation project by December 31, 1987.
Exploration (n 1984 will concentrate on locating
bind ore shoots and testi old mill tailings
(Northern Miner, Dec. 15, 1983). In 1983, principal
expenditures were for reopening the main adit. The
property is on Klag Bay on the west side of Chi-
chagof latend, 52 miles northwest of Sitka.
Acoording to Exploration Ventures, only about 2,000
feet of the 10,000-foot Chichago! fissure was mined
between 1905 and 1942 to produce 847,708 troy
ounces of gold from 596,478 tons of ore (1.09
ounces/ton) (Northern Miner, May S5, 1983)
Between 1942 and 1873, vsrious leagors produced
some gold and silver from cleanup operations at the
mill and refinery and by re-treating small lots of
tailings. The company believes that there remein
sbout 400,000 tons of tailings averaging 0.11
ounces/ton gold.

Enserch continued exploration at the Hirst-
Chichagof Mine near the head of Kimshan Cove
about 2 miles north of Chichagof. Part of the main
haulage adit was reopened through several caved
areas, and some exploratory work was completed.
From discovery in 1805 until early 1843, produetion
was more thgn 140,000 tons of ore ylelding about
131,000 troy ounces of gold and 33,000 ounces of
silver. In 1950 and 1954, mill oleanup and tailings
treatment yieided 121 ounces of gold. Over the life
of the mine, gold values per ton of mill feed
averaged about 1.0 ounce, of which 0.88 ounces/ton
were recovered.

Exxon Minerals Co. evaluated a block of 69 lode
gold claims just southwest of the head of Twelve~
mife Arm and another block of 318 lode claims east
of the arm on Prince of Wales Island. Exxon also
examined several copper-base metal progpects in
that general area.

INDUSTRIAL PLAGER ACTIVITIES (N PRECIOUS
METALB IN 1983

Locations for these deposits are shown on
figure 7.
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Placer gold produetion in 1983 in Alsska was
about 189,000 troy ounces, somewhat less than in
1982. According to preliminary information,
regions of the State ranked in order of decreasi
production as follows: (1) eastern interior, ?2%
western {nterfor, (3) southern, (4) southwestern, ()
northern, and (6) southeastern, There were
suceessful jerge and small mechanized gold placer
operations In most of the mining distriots that were
productive in 1982. The following paregraphs wlil
emphasize only developments that are new or where
significant improvement or decline In production
has oceurred.

Nome's future, like its past, may be in gold
mining. The Alaska Gold Company increased the
activity of its §-cubic-foot No. 5 and No. 8 dredges
near Nome—a$s well as its 7-cubic-foot Hogatza
River dredge near Hughes—on its 18,000-acre
holdings. According to reports in the Anchorage
Daily News (Oct. 17, 1883), in the summer of 1983
the company dredged more than 2 milllen cubje
yards and produced from 15,000 to 18,000 ounaces of
gold, a beginning on the proven reserves of more
than 1 million ounces.

Noranda Exploration, Ine., drilled an unususl
buried stream and shoreline placer gold deposit in
the Mud Creek area near Candle on the northern
Seward Peninsula and delineated 71,000-75,000
ounces of gold; the claim will probably be leased to
a placer operator. The property was deseribed at
the Annual Meeting of the Alaska Miners Assoel-
ation (Roblson, 1983).

Two offshore dredging operations were propased
for the Norton Sound area for 1983, but neither was
able to commence production, as the National
Audubon Society and the Bering Straits Coastal
Resources Board, representing 18 communities in
the region, filed suit to enjoin the Environmantal
Protection Ageney (EPA) from issuing permits untfl
environmental conaerns were resolved (Petroleum
Information, Alaska Report, Jan. 28, 1983). One of
these operations, Coastal Exploration of Kasilof,
Alaske, applied for permits to carry out a trench
dredging operation on 28 claims to explore for gold
In the nearshore between Nome and Golovnin Bay.
The company proposed to move 112,000 cubic yards
of material In water as deep as 18 feet. The other
operation, Phoenix Marine Engineering, 8as the
operator for Aurick Offshore Mining Co., applied in
April 1983 for a Corps of Engineers permit to
process up to 10 million cubic yards of materia)
from a 1,288-acre site at a depth of 45-50 feet
beneath Norton Sound. Activities were stalled untit
September, when the company won a permit hearing
and moved lts barge-mounted, cutter-heed dredge
and recovery unity to the mouth of Daniels Creek,
near Bluff, preparatory to mining offshore channal
extensions of the creek. However, a severe storm
on September 26 drove the two operating units
ashore. The two barges were beached by heavy
equipment, but equipment losses were at least $1
million.



Eveco, Inc.,, of Pairbanks continued its
development at "Too Muech Gold HilL" Mile 9,
Steese Highway, which combines the production of
placer gold and marketing of coarse rock from the
trommel screen and finer material from the sluice
box for local construction uses. The owners predict
that the 60-acre mine, in an area that had drift
mining in the early 19008, will have a life of about 8
yggx;; (Alaska Construction and Oil, September
1 .

Galaxy Minerals (2 Canadian company) was for-
med in early 1983 to acquire and operate a placer
mine near Livengood, but production was only 80
percent as great as expected, operating costs were
signlficantly higher than expected, and grades at
depth were lower than anticipated. New drilling
may be required before a decision is made to
continue the operation in 1984 (Northern Miner,
8ept. 22 and Oct. 23, 1983).

In southwestern Alaska, the NYAC dredge
failed to operate in the Tuluksak River area in
1983, Noranda Exploration, Ine,, caneelled funding
for {ts joint venture with Northland Gold Dredging
because the latter was unable to obtain permits
from the Corps of Engineers early enough in the
season. Permit delays occurred because the State
of Alaska and the EPA alleged violations in the 1981
and 1982 mining seasons in the Tuluksak River,
which is & salmon-spawning drainage and a
subsistence fishery for residents of the lower
Kuskokwim region, Tardy start-up would have made
the 1983 season  uneconomical (Petroleum
Information, Alaska Report, May 11, 1983; Alaska
Construction and Oil, September 1983). Permit
requests for operations planned in 1984 include
diverting the flow of Granite Creek in order to
dredge the dry channel and the construction of five
settling ponds and retention dikes, According to
reports in the Anchorage Times (Jan. 27, 1984),
Northland expects eventually to move the dredge
down the Tuluksak River to the bottom of the
mlning cleims, then to work back upstream in a
major, 6,000-foot-long, 125-foot-wide diversion
channel.

Denali Mining Co. has leased its Valdez Creek
placer gold property on the south side of the central
Alaska Range to a Canadian joint venture group,
consisting of Camindex Mines (35 percent), Barrick
Resources (25 percent), Taleorp (25 percent), and
Sullivan Mines, Ine. (15 percent). The 1,200-acre
property has produced 27,000 ounces of gold since
its discovery in the early 1900s. A $1.2-million
exploration program in 1983 included 10,300 feet of
drilling end delineated proven and probablé réeserves
in two gravel channels of 513,000 cubjie yards
grading 0.15 ounces/cubic yard, including about
213,000 cubic yards grading about 0.2 ounces of gold
tn ehannel A (Northern Miner, Sept. 28, 1983, and
Jan. 19, 1984). Eighty-five percent of the property
still is unexplored, but project consultants state
that the claims may contain as much as 5 million

cubic yards of pay gravel at a grade similar to that
in present reserves.

Aspen Exploration Corp. has approximately 500
requests pending before the Alaska Department of
Natural Resources for of{shore prospecting permits,
whereby the company proposes to carry out precious
metal sampling along both shores of upper Cook
Inlet between Kalgin Island and Knik Arm each
summer through 1985 (Petroleum Information,
Alaska Report, May 4, 1983). Aspen's requests will
have to be reduced to no more than 300,000 acres to
satisfy legislative mandates passed in 1882, In
order to help to judge which applications to delete,
Aspen conducted aerial magnetic surveys over Cook
Inlet in the summer of 1883. Aspen proposes to
obtain samples from 31 areas as much as 1,000
yards offshore by drilling from a boat or barge; by
core-drilling from between low and high tide lines;
and by digging test pits on beaches with a backhoe
(Alaska Construction and Oil, September 1983).

Also in the Anchorage area, Horn Resources
Corp. acquired RDM Corp., which has leases on
sand, gravel, and placer gold in 1,310,000 acres in
the Anchorage area, including Cook Inlet tide-
lands. The company claims that the lease holding
may contain up to $2.5 billion in gold and that new
technology makes gold recovery possible (Seattle
Times, Oct. 6, 1983).

The only mechanized placer operation in south-
eastern Alaska in 1983 was in the Porcupine distriet
northwest of Haines, an historic producer of placer
gold. No results of the work have been announced

et.

y In Alaska's eapital, two companies, Taku Mining
and Juneau Mining Co., have announced plans to
perform exploratory work on tailings from the old
A-J and Alaska Gastineau mines to determine if
they can be reworked at a profit. The tailings sre
estimated to contain 900,000 ounces of fine gold,
making the potential worth of A-J tailings approx-
imately $300 million and Gastineau tailings $94
million. Juneau Mining already has built a plant to
treat tailings from the Gastineau mill at Thane,
about 4 miles south of Juneau, These tailings were
deposited on and adjacent to the beach on the east
side of Gastineau Channel. The company has ap-
plied to process 3 million cubic yards over 8 years
from a 16-acre area. A cutter-head dredge will
deliver tailings by pipeline to a shore-bagsed-
screening and conecentrating plant. Concentrates
will be treated in a thiourea leaching process for
recovery of gold and silver values. Plant shake-
down and preliminary runs were sfarted in late
November, about the anticipated end of a normal
operating season,

BAND AND GRAVEL

According to the Alaska Division of Geologieal
and Geophysical Surveys, about 59.4 million short
tons of sand and gravel were mined in 1983. (See
table 3.) Active sand and gravel pits are located at
regular intervals, depending on availability of
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materials, along major roads and the Alaska
Railroad because of the continuous need for these
materials in maintenrance. Other primary users of
sand and gravel were companies buflding the
offshore gravel drilling pads in the Beaufort Sea and
municipal and private construction. The Alaska
Economic Report for Aug. 6, 1983, notes that
almost three-quarters of the Alaska Railroad's 1983
tonnage was sand and gravel hauled from pits near
Palmer to meet demands in Anchorage, where gra-
vel pits have been closed by planning authorities.
The Alaske Journal of Commerce and Paclfic Rim
Reporter reported {n April 1984 that 4.4 million
tons of gravel were transported by the rallroad, as
compared to slightly more than a million tons of
coal and petroleum products combined. The dollar
value of sand and gravel is second only to oil and
gas produced in Alaska.
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CRITICAL AND STRATEGIC MINERALS

In a meeting of the Senate Bnergy Committee
in May 1988, Alaska's Senator Prank Murkowski
stressed the need for designation of a lead Federal
ageney to oversee domestie development of
strategic minerals (Anchorage Times, May 20,
1983). Although 18 of 29 minerals that currently
gre considered to be strategic are found in Alaska,
only tin and platinum are produced—but with large
annual variations in amounts. Senator Murkowski
suggested that the effort to streamline regulatory,
trade, and developmental policies by the 20
agencies that oversee Alaska's lands might remove
some of the barriers to development.

Promising resources of cobalt, chromium, nie-
kel, tin, tungsten, and platinum-group elements
exist in Alaska. Numerous companies in 1983 were
actively attempting to define better known occur-
rences or were exploring for new ones, Although
the potential of these resources seems promising in
the tong run, unfavorable land status, the
inadequacies or lack of transportation, the high
costs of development, and the remoteness from
markets continue to make their development
untikely in the near future,



ACTIVITIES BY FEDERAL AGENCIES
iN 1983

U.S. Geologicsl Survey.—Activity continued in
four proJects in AMRAP that pertain to criticel and
strategic minerals. A Level IV study continued on
layersd mafie ultramafic rocks in interior Alaska
that contain  significant conecentratlons of
chromium, nickel, and platinum-group elements.
Fieldwork in 1883 concentrated on rocks in the
Mount Hurst, Yuki River, and Kenuti River areas.
A Level 11l geological, geophysioal, and geochemical
study of the Yukon-Koyukuk region continued in
1983; fieldwork included sampling of tin-bearing
rocks In the Zane Hills and Indlan Mountain of
western interior Alaska. A Level Ul mineral
resource assegsment Is being prepared for the
BSolomon and Bendeleben quadrangles of the central
Seward Peninsulg, an area which has the potential
for the occurrence of many commodities~most
notably tin, A Level 1V project on tin and tungsten
occurrences in the Circle distriot began in 1983, and
additional tin commodity studies will begin on the
S8eward Peninsula in 1984. Loeations of these
projects are shown on figure 3, and project titles
are lizted on table 4.

Bureau of Mines.—Statewide reconnaigsance
investigations continued in 1983 on reported
occurrenaes of cobalt, chromium, and the platinum-
group metals. Investigations of tin, nlobium, and
tantalum were started. Figure 8 shows the areas
investigated; table 8 lists the localities and progpect
names in each of the areas.

Bureau of Mines reconnaissance investigations
do not Include deilling or detailed quantitative
sampling. The first phase of a raconnaissance
investigation is designed to determine the
mineralogy and geologla setting of each oceurrence
or group of occurrences and to estimate thelr
extent and grade. Normally this requires at least
two visits to an area. First, the area is mapped, and
samples are collected and quantitatively analyzed.
Industry data and (facilities are used wherever
posaible. If the initial investigation indicates that a
deposit, or group of deposits, has potential national
significance, then bulk samples sre obtained and
analyzed to determine metallurgical characterigtios
and to estimate recoverability. The metallurglcal
work {8 performed at the Bureau of Mines Albany
Research Center in Albany, Ore. Special analyses
are made at the Juneau laboratory or in other
appropriate laboratories,

Reports covering such investigations completed
during 1983 include the results of field evaluation
and beneficiation tests of chromite occurrences in
interior Alaska (Foley and McDermott, 1983; Dahlin
and others, 1883) and field investigations of eritical
and strategic minerals in the Klukwan mafie/ultra-
mafie complex In southeastern Alaska (Still, 1983).
These reports are listed with Bureau reports at the
back of this ciroular.
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INDUSTRY AND STATE ACTIVITY IN 1888

The following are highlights of {ndustrial
actlvity In critical and strategie minerals in 1983.
Locations are shown in figure 9 and further defined
In table 7. A brlef reference to State of Alaska
activity {8 included.,

According to Petroleum Information, Alaske
Report (April 6 and 13, 1983), Anaconda Minerals
Co. continued to explore in 1883 its lode tin
discovery at Kougarok Mountain in the central
Seward Peninsula, {neluding additional drilling and
surface stripping of overburden to expose the lode.
Anaconda has requested permission to construct a
6,000-foot airsteip and a 12-mile spur road from the
Taylor highway to gain gccess to the property.

Lost River Mining, the only significant primary
tin producer in the United States, increased
production a few percent over the 1982 run at its
placer operation on Cape Creek.

Interest by HIMCO and other companies In
tungsten and preclous metals in the Yukon-Tanana
Upland remained high in 1983, They explored in the
Circle quadrangle and at Twin Mountain in the
Charley River quadrangle at the site of a skarn
deposit of tungsten that was discovered in 1982,

Noranda end HIMCO ocontracted for additional
detailed mapping at the Coal Creek tin prospect §
miles southwest of Hurrlcane near the Alaska
Railroad @nd the Parks Highway. According to a
peper given at the Alaska Miners Association
meeting (Thurow, 1983), the greisen depostt consists
of sheeted veins extending 1,400 by 200 feet
horizontally and 600 feet vertically,

The Salmon River dredge near Goodnews Bay in
gouthwestern Alaska was operated for a short time
in the summer of 1983 by Hanson Properties of
Spokane, Wash,, but no production of platinum-
group metals was reported,

Alyu Mining Co., Molycorp (a subsidiary of
Union O} Co.), and HIMCO were explocing in the
Glacier Creek-Haines area of southeastern Alaska.
This area has the potential for cobalt-enriched base
metal deposits similar to the Windy-Craggy deposit
a few miles acrogs the International Boundary in
Canada. (See the section deseribing nonfuel
minerals for additional informatlon.)

Galaotic Resources, Ltd,, and Cornucopla
Resources, Ltd., aequired from the Aleco Mining
Group the Bohemia Basfn and Mirror Harbor nickel~
copper-cobalt deposits loeated on Chichagof and
Yakobi Islands, northern southeastern Alagka.
These properties are one of the few proven reserves
of nicket sulfide mineralization in the United States
and have drilled reserves of 20 million tons grading
6.37 percent nickel, 0.22 percent ecopper, and 0,02
percent cobalt. The deposit is potentially mineable
by surface mining and has a 2.5:1 stripping ratio. In
1983, the new owners drilled 3,080 addjtional feet
at Bohemia Basin and 2,830 feet at Mirror Harbor
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narmes, Dashed lines indicate inferred extensio ns of areas containing these minerals.
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Table 6.~ Locality and prospect numes t0 accompuny figure 8. Further information about these localities is avalladle from
the Burean of Mines Alnska Field Office in Juneau

Locality Locality

number Rame nurber Name

T  Noatak, Delong Mountalns, and Misheguk 9(eontinued)
Mountain quadrangles: lgikrok Mountain, Rainbow Mountain, Canwell Glacter,
Aven Hills, Misheguk Mountain Phelan Creek; Delta district:

2 Mrbler River quadrangle: Ruby Creek Chistochina; Mentagsta Pass, Nabesna,

3 Chandalar snd Philip Smith Mountains Antler Creek, Carden Lake
quadrangles: Marsh Fork, Hulahula River, 10 Iliama quadrangle: Prying Pan Lake,
Koness River, Kongukuk River Marsh Creek, Iniskin Bay and River,

4 Christian and Coleen quadrangles: Old Pile Bay, Ilismmna Bay, Ursus River, Fog
Rampart, Rock Slough Pond, Bruln Bay, Lake Fork, Chenik

) Bettles, Beaver, and Tansna quadrangles: Mountain, Paint River
Caribou Mountain, upper and lower Kanuti 11 Chugach Mountains: Gurney Bay, Halibut
River, Sithylemenkat Lake, Kilolitna Bay, Sturgeon River, Grant Lageon, Long
River, Holonada Creek Beach, Miners Point, Claim Point, Red

6 Livengood and Circle quadrangles: Tofty, Mountain, Eklutna, Wolverine, Bernard
Minook Creek, Livengood, Victoria Mountain, Sheep Hill, Dust Mountain,
Mountain, western Crazy Mountaing McCarthy, Yakutat, Nelchina

7 Eagle, Big Delta, and Charley River 12 Mount Pairweather quadrangie: Rendu
quadrengles: Seventymile River, Flumne Glacier, Orange Point, Mount Fair-
Creek, Salcha River, Butte Creek, Buck weather, Crillon-la Perouse, Astrolabe-~
Creek, Amercan Creek, Boundary Bar, DeLangle
Joseph airstrip, Woodehopper Creek, 13  Skagway guadrangle: Mount Henry Clay,
Boulder Creek Glacier Creek

8 Goodnews Bay and quadrangles to the 14 Juneau and adjacent quadrangles:
northeast: Cape Newennam, Red Mountain, Klukwan, Punter Bay, Snettisham, Windham
Susie Mountain, Wellesely Lake, Explorer Bay
Mountain, Tatli{gnagpeke Mountain, Togiak 15 Sitka and Port Alexander guadrangles:
River, Nuluk, Mount Hurst, Yuki River, Snipe Bay, Bohemia Basin, Mirror Harbor,
1sland Mountain, Xisogle Mountain Salmon Bay, Red Bluff Bay, Hill prospect

9 Several guadrangles {n the Alaska Range: 18 Ketchikan, Creaig, and Petersburg quad-
Kahiltna River, Yentna distriet, rangles: Kane Peak, Blashke Island,
Kahiltna Glacier; Golden Zone; west and Union Bay-Mount Burnett, Salt Chuck, Bat
eagt forks, Maclaren River; Fish lake; Cove, Yellow Hill, Percy Island, Duke
Broxson ereaj Rainy Creek, Ann Creek, [sland

and sampled and mapped the deposits in detall. The
nearby Takanis and Flapjack deposits also have
considerable inferred ore. Other untested
oceurrences within shoet distances of the Bohemia
Basin deposit—including Lake 222, Takanis Lake,
and the Beach area anomaly—are good exploration
targets. A joint study by the owners and the Bureau
of Mines is being conducted to determine the
distribution and potential recovery of platipum-
group elements, gold, and silver. A summary report
of a jolnt Bureau of Mines-Geological Survey study
of the sres, "Mineral resource potentiel of the
western Chichagof-Jakobl Islands wilderness study
ares, southeastern Alaske,” was published in 1982
(Johnson, Kimball,and 8till, 1982).

Exploration at the Salt Chuck copper-
palladium-platinum mine, owned by Orbex Minerals,
Ltd., continued in 1983. (See the description in the
section about nonf{uel minerals.)

40

Other areas of continuing active company
exploration for critieal and strategic minerals
durtng 1983 include: for cobalt, Ruby Creek {by
Bear Creek Mining Co., or BCMC); and for tin,
wegtern Seward Penlnsula (Anaconds, Placid Oil
Co.), Circle district (RAA), Bonnifield district (RAA
and BCMC) and in southwestern Alaska (Anaconda,
Duval).

During 1983 the Alaska Division of Geological
and Geophysical Surveys and the Minerals Industry
Research Laboratory of the University of Alaska
continued detalled mapping projects and studies of
control of minerallzation in areas of tin, tungsten,
and precious metals occurrences in the Clrcle and
Big Delta quadrangles.

REFERENCES CITED

Bundizen, T. K., 1983, Mineral-resource modeling,
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Table 7.— Localities of interest for eritical and strategic minerais to accompany figure 9. For further information,
contact the Bureau of Mines Alaska Field Office in Juneau

Gommodity
nurber Comodi ty Locality
1 Tin Teller quadrangle: Lost River, Cape Creek,
Kougarok Mountain
Bendeleben quadrangle: Serpentine Mot Springs
Bettles quadrangle: Sithylemenkat
Healy quadrangle: Bonnifjeld
Tanana quadrangle: Tofty
Eagle quadrangle; upper Seventymile River
Talkeetna Mbuntains quadranglet Coal Creek
2 Tungsten Engle quadrangle: upper Seventymile River
Fairbanks area: Gilwore Dame, Salcha district
Iditerod and adjacent quadrangles: several
localities
Ketohikan quadrangle: Hyder
3 Niokel, Sitka quadrangle: Bohemia Bagin, Mirror Harbor
copper, (with platinuan-group metals)
cobalt
4 Platinum- Goodnews Bay quadrangle: Salmon River
group Craig quadrangle: Salt Chuck (with copper)
alamentg Big Delta quadrangle: Salcha River
5 Cobalt Skagway quadrangle: Mount Henry Clay, Glacier
Creek (with silver and base metals)

Alaska: Alaska Division of Geological and
Geophystcal Surveys, Report of Investi-
gations RI-83-12, 51 p.

Johnson, B. R., Kimball, A, L., and Still, J. C., 1982
(1983), Mineral resources of the weatern
Chichagof and Yakobi Islands wilderness
study area, southesstern Alaska: U.8.
Geological BSurvey Miscellanecus Field
Studies Map MF-14768, 10 p., 1 sheet, socale
1:125,000,

Thurow, G. E., 1983, Geology of the Coal Creek tin
prospect, south-central Alaska: The Alaska
Miner, Journal of the Alaska Miners
Assoclation, v. 11, no. 12, p. 24,

SELECTED REFERENCES

The following lists of references released in
1883 or early 1984 contajn articles that deseribe
various aspects of mineral-related activity by
Federal and other agencies or industrial eoncerns in
Alaska. This is not a ocompete listing of the
publications of any agency, and {t does not {nelude
material about hydrology, seismicity, paleontology,
or offshore geology, sven though some information
about these topies mey have been uged to prepare

42

the listed reports or be important to some facets of
mineral investigations,

The U.S. Geotogleal Survey regularly publishes
its findings in several types of reports. A monthly
listing titled "New Publications of the U.8. Geo-
logical Survey" {3 available free from the Geologieal
Survey, 582 Natlonal Center, Reston, VA 22092 the
contents of these lists are compiled annually into a
free book titled "Publications of the Geological
Survey (year)." Prices and addresses of the offices
from which reports can be obtained are given in the
monthly listing or are available from the Geclogical
Survey's Publice Inquiries Offices.

The Bureau of Mines also publishes a variety of
reports deseribing the results of its lovestigations.
The Bureau of Miney' central distribution office is
the Branch of Production and Distribution, 4800
Forbes Avenue, Pittsburgh, PA 15213, Many Bureau
of Mines reports are available through the U.S.
Government Printing Office {n Washington, B.C.;
some are available through the National Technical
Information Service In Springfield, Va. The reports
listed herein end an index of the publications about
mineral {nvestigations in Aleska from 1811 through
1881 are in the Bureau of Mines' June¢au library.
For information about the availability of these




reports, contact the Chief, Alaska Pleld Operations
Center, Box 950, Juneau, AK $8802,

Reports prepared by other Federal or State
sgencies that describe their activities or results of
their work are generally avajlable through the
agencles' offices or &t the Department of the
Interior's Alaska Resources Library in the Federal
Building, 701 C Street, Anchorage, AK 98513,

U.S5. GEOLOGIGAL SURVEY

Profesgional Paper

Rosenblum, Sam, and Mosier, E. L., 1883,
Mineralogy and occurrence of europeum-rich
dark monazite: U.8. Geological Survey
Professional Paper 1181, 67 p.

Circulars

Coonrad, W. L., ed., 1884, United States Geological
Burvey in Alaska — Acocomplishments during
1881: U.S. Geological Survey Circular 868,
162 p. The clrcular contains the following
germane articles:

Summary of Landsat quadrangle studies
in Alaska, by J. R. LeComte and
others

Alasken geochemiacal field laboratories,
by R. M. O'Leary and J. D. Hoff-
man

Kivivik Creek—A possible zinc-lead-sil-
ver ocourrence in the Kuna For-
mation, western Baird Moun
tains, Alaska, by Inyo Ellersieck
and others

Reconnalssance geology of the northern
part of the Unalakleet Qquad-
rangle rangle, by W. W. Patton,
Jr., and E. J. Moll

Preliminary report on ophiolites in the
Yuki Rlver and Mount Hurst
areas, west-central Alaska, by
R. A. Loney and G. R. Himmel-
berg

Go)d in Tertiary (7) rocks, Cirdle quad-
rangle, Alaska, by W. E. Yeend

Structural relations end fluid-inclusion
data for mineralized and non-
mineralized quartz veins in the
Port Valdez gold district, Valdez
quadrangle, southern Alaska, by
W, J. Pickthorn and M. L. 8il-
berman

A preliminsry geothemical interpreta-
tion of the Chugach Wilderness,
southern Alagka, by R. J. Gold-

tacd
Geochemically anomalous areas north

of the Denali fault in the Mount

Hayes quadrangle, southern
Alsgka, by G, C. Curtin and
others

Mineral exploration and reconnaissance
bedroek mapping using active al-
pine glaciers, Mount Hayes and
Healy quadrangles, southern
Alaska, by E. B, Evenson and
others

Placers and placer mining in the Healy
quadrangle, by W, E. Yeend

Listings of reports about Alaska by
USGS authors

Mayfield, C. P., Tailleur, 1. L., Albert, N, R, D.,
Ellersieck, Inyo, Grybeck, Donald, and Haok~
ett, S. W., 1883, The Alaska Mineral Resource
Assessment Program—Background information
to accompany folio of geologic and mineral
resource maps of the Ambler River quad~
rangie: U.S. Geologieal Survey Clrcular 793,
31 p.

Reiser, H. N., Brosgé, W. P., Hamilton, T. D.,
Singer, D. A, Menzie, W. D., Bird, K. J,,
Cady, J. W., LeCompte, J. R., and Cathrall, J.
B., 1883, The Alaska Mineral Resource Assese
ment Program~Guide to Information contain-
ed in folio of geologic and mineral resource
maps of the Phillp Smith Mountsins quad-
rangle, Alaskas U.8. (eological Survey
Cireular 759, 22 p.

Stricker, Q. D., 1983, Coal socurrence, quality, and
resource assessment, Nat{onal Petroleum
Reserve — Alaska, in U.8. Geologieal Survey
Polar Research Symposium, Abstracts with
Program:  U.8, Geological Survey Clreular
911, p. 32 and 33.

U.S. Geological Burvey, 1983, 1983 Annual report
on Alaska's mineral resources: U.S.Geological
Survey Circular 908, 48 p. (Prepared In
cooperation with the Federal agencies that
contributed to the 1984 annual report.)

1683, Scientific and technical, spacial and
bibliographic data beses and systems of the
U.8. Geological Survey, 1983: U.S. Geological
Survey Circular 817, 4 parts.

1683, U.8. Geologteal Survey Polar Research
Symposium — Abstracts with Program: U.S,
Geological Survey Cireular 911, 65 p.
(Contains abstracts about petroleum, coal, and
nonfuel minerals in Arctie Alagka.)

Wood, G. H., Jr., Kehn, T. M., Carter, M, D., and
Culbertson, W. C., 1983, Coal resource classi-
fication system of U.S. Geological Survew
U.8. Geologieal Survey Cireular 891, 65 p.

Bulletins

Hoare, J. M., Coonrad, W. L., and McCoy, Scott,
1983, Bummit Island Pormation, a new Upper
Cretaceous formation in southwestern Alas-
ka: U.S. Geological Survey Bulletin 1528~B, 18
p.

Note: Bulletin 1374, Placer deposits in Alaska, has
been reprinted.
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Open-Fillé Reports

Banet, A. C,, Jr., 1983, A geochemical profile of
Tunglik no. 1 well, National Petroleum
Reserve in Alaska (NPRA): 0.S. Geological
Survey Open-File Report 83-827, 2 oversize
sheets,

Bartseh~Winkler, Susan, 1883, Availability of
petrographic thinsections from measured
sections and wells In Early- to Late-
Cretaceous Nanushuk Group rocks, National
Petroleum Reserve in Alsska, North Slope,
Alaska: U.S. Geological Survey Open-File
Report 83-808, 10 p.

Bliss, J. D., 1983, Alaska—Basic data for thermal
springs and wells as recorded in GEOTHERM:
U.8. Geological Survey Open-File Report 83-
426, 119 p,

Briggs, 8- R,, 1983, Geology report for proposed
Beaufort Seg OCS sand and gravel lease sale:
U.B. Geological Survey Open-File Report 83-
608, 68 p.

Carter, L. D., 1883, Engineering geologic maps of
northern Alaska, Teshakpuk quadrangle: U.S.
Geological Survey Open-File Report 83-634,
secale 1:1250,000, 1 sheet.

Cathrall, J. B, Day, G. W., Hoffman, J. D., and
MecDanai, §. K., 1983, A listing and statistical
summary of analytical results for pebbles,
stream sediments, and heavy mineral coneen-
trates from stream sediments, Petersburg
area, southeast Alaska: U.5. Geological
Survey Open-File Report 83-420-A, 218 p.,
scale $1250,000, 1 sheet.

1983, Distribution and abundance of copper,
determined by spectrographic analysis in the
minus 80-mesh fraction of stream sediments,
Petersburg area, southeast Alaska:  U.S,
Geologleal Survey Open-File Report 83-420-B,
scale 1:1250,000, 1 sheet.
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magnetie fraction of heavy-mineral ‘concen-
trates from stream sediments, Petersburg
area,southerst Alaska: U.S. Geological Sur-
vey Open-File Report 83-420-C, scale
1:230,000, 1 sheet.

1983, Distribution and abundance of lead,
determined by spectrographi¢ analysis, in the
minus 80-mesh fraction of stream sediments,
Petersburg area, southeast Alaska: U.S.
Geological Survey Open-File Report 83-420-D,
soale 1:250,000, 1 sheet.

1983, Distribution and sbundance of lead,
determined from sapectrographic analysis, In
nonmagnetic fraction of heavy-mineral con-
centrates from stream sediments, Petersburg
area, southeast Alaska: U.8. Geological
Survey Open-File Report 83-420-E, scale
1:1250,000, 3 sheet.

1983, Distribution and abundance of zinc,
determined by spectrographic enalysis, in the

minus 80-mesh fraction of stream sediments,
Petersburg area, southeast Alaskar U.8. Geo-
logical Survey Open-File Report 83-420-F,
scale 1:250,000, 1 sheet.

1983, Distribution and abundance of zine,

determined by spectrographic analysis, in the
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logical 8urvey Open-File Report 83-94, 18 p.

Severson, R. C., and Gough, L. P., 1983, Chemlical
composition and variability of soils from the
Capps coal field, Alaska: U.§. Geological
Survey Open-File Report 83-160, 39 p.

Wiliams, J. R., 1983, Engineering-geologic maps of
northern Alaske, Meade River quadrangie:
U.8. Geological Survey Open-File Report 83-
284, scale 1:250,000, 1 sheet,

Wilson, F. H., and,Cox, D. P., 1883, Geochron-
ology, geochemistry, and tectonic environment
of porphyry mineralization in the central
Alaskg Peninsula: U.8. Geological Survey
Open-Pile Report 83-783, 25 p.

Yeend, Warren, 1983, Engineering-geologic maps of
northern Alaska, Lookout Ridge quadrangle:
U.S. Geological Survey Open-Pile Report 83-
279, scale 1:250,000, 2 sheets.

Miscellaneoas FPield Studies

Detterman, R. L., and others, 1983, Generalized
geologic map of Ugashik, Brigtol Bay, and part
of Karluk quadrangles, Alaskai U.8. Geo-
logical Survey Miscellaneous Pield Studles Map
MF-1539A.



Johnson, B. R., and Karl, S. M., 1982 (1983),
Reconnaissance geologic map of the Western
Chichegof and Yakobl Islands Wilderness Study
Area, southesstern Alaska: U.S. Geological
Survey Miscellaneous Fleld Studies Map MF~
1487A, soale 1:1125,000, 1 sheet.

Kimball, A. L., and S8till, J. C., 1983, Mineral
resource potential of the Western Chichagof
and Yakobi Islands Wilderness Stwdy Area,
southeastern Alaskar U.S. Geologieal Survey
Miscellaneous Fleld Studies Mep MF-14768,
scale 1:125,000,

Special Reports

A series of reports that are the result of computer

treatment by the U.S. Geological Survey of data

generated by the National Uranium Resouree Evalu-
ation (NURE) program of the Department of Energy
is available through Byron R. Berger, Chief, Branch
of Bxploration Geochemistry, U.S. Geologioa.\ Sur-
vey, Box 25046, Federal Center, Denver, CO.

80225. The analyses and sampling were done for the

NURR program under the ausplees of the Los Ala-

mos Salentific Laboratories. Reports have been

prepared for the following quadrangles: Wiseman,

Tanacross, Chandalar, Phillp Smith Mountains, and

Table Mountain.

Reports by U.S, Geological Survey authors in

mon-Survey publ ications

Anders, D. E., King, J. D., and Lubeck, 8. C., 1583,
Correlation of oils and source rocks from the
Alaskan North Slope (abs.) in Magoon, L. B.,
and Claypool, G. E., eds., 1983, Alaska North
Slope ojl-rock ootrelation study—A compi-
lation of abstracts: Dallas, Texas, American
Association of Petroleum Geologists Short
Course, p, 13-14,

Antweliler, 1. C., and Cathrall, J. B, 1983, The
relationship of gold in placer deposits of the
Brooks Range, Alaksa, to primary gold
sources (abs.): Alaska Science Conference,
34th, Whitehorse, Yukon, Proceedings, p. 94.

Bird, K. J., and Molenaar, C. M., 1988, The frame~
work gealogy of the North Slope of Alaska as
related to oll/source-rock correlations (abs.),
in Magoon, L. B., and Claypool, G. R., eds.,

1983, Alaska North Slope oil-roek correlation
study-—A compilation of abstreets; Dallas,
Texas, American Association of Petroleum
Geologists Short Course, p. 5-9,

Blanchard, D. C.,and Tailleur, 1. L., 1888, Pebble

shale (E&rly Cretaceous) depositional envi-

ronments in National Petroleum Reserve in

Alaska (NPRA) (abs.), in American Associ-

ation of Petroleum Geologists Annual Con-

vention, Dallas, Texas, 1883, Book of

Abstracts, p. 36-37,

D. A,, 1983, Evajuntion of suspect tetranes

in the Coast Plutonic-Metamorphic Complex,

southeastern Alaska and part of British

Columbia (sbs.:  Geological Society of

Brew,
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America Abstracts with Programs, v. 15, no,

$, p. 324.

D. A., and Morrel, R. P,, 1883, Intrusive

rocks and plutonic belts of southeastern

Alaska, U.8.A,, in Roddick, J. A., ed, 1983,

Circum-Pacific plutonie terranes: Geologi-

cal Soctety of America Memolr 158, p. 171-

188,

Claypool, G. BE., 1983, Oil/source-rock correlation
for Alaska North Slope—Princlples end tech-
niques (abs), in Magoon, L. B., and Claypool,
G. E. eds, Alaska North mope oll-rock
correlation study—A compllation of ab-
stracts: Dallas, Texas, American Association
of Petroleum Geologlsts Short Course, p. 13.

Dillon, John, Dutro, J. T., Jr., and Brosge, W. P,,
1983, Interim geologxc map of the Wiseman
quadrangle. central Brooks Rangs, Alaska
{abs.:  Alaska Geological Society Sym-
posium, New developments in the Paleozoic
geology of Alaska and the Yukon, Anchorage,
Alagka, 1883, Program and Abstraets, p. 17.

Donovan, T. J., Hendrieks, J. D., Roberts, A. A,
and Ellason, P. T., 1883, Experimenta)l low-
altitude aeromagneti¢ reconnaissance for
petroleum in Aretic National Wildlife
Refuge, Alaska, using horizontel gradients—
A progess report (abs.) in Ameriean Associa-
tion of Petroleum Geologists Annual Con-
vention, Dallas, Texas, 1983, Book of
Abstracts, p. 83-64.

Dutro, J. T., Jr., 1883, Dry dredging in the Brooks
Range—Naw Paleozic fossil finds and their
geologic impact (abs.): Alaska Geological
Society Symposium, New developments in the
Paleozolc geology of Alaska and the Yukon,
Anchorage, Alaska, 1983, Program and Ab-
stracts, p. 4.

Gaydos, Leonard, and Witmer, R. E., 1983, Mapping
of arctie land cover utilizing Landsat digital
data, in Permafrost, Fourth International
Conference, Proceedings, University of
Alaska, July 17-22, 1883: Washington, D.C.,
National Academy Press, p. 109-114,

Griscom, Andrew, and Case, J. E.,, 1983, Magnetic
expression of geologic terranes in southern
Alaska (abs.): Geophysies, v. 48, no. 4, p.
444-445,

Hildreth, Wes, 1883, The compuositionally zoned
eruption of 1812 in the Valley of Ten
Thousand Smokes, Katmal National Park,
Alaska: Journal of Voleanclogy and Geo-
thermal Research, v. 18, no. 1/4, p. 1-56.

Hudson, Travis, and Arth, J. G., 1983, Tin granites
of Seward Peninsula, Alaska: Geologjcal
Society of America Bulletin, v, 94, no. 6, p
768-750.

Karl, S. M., and Hunt, S. J., 1983, Stratigraphy and
turbidite faejes assoclations in the Bay of
Pillars Pormation, southeastern Alaska
(abs.r  Alaska Geological Society Sym-

Brew,



posium, New developments in the Paleozoic
geology of Alaska and the Yukon, 1982,
Program and Abstracts, p. 18.

Kvenvolden, K. A., Rapp, J. B., and Bourell, J. H.,
1983, North Slope, Alaska, oll-rock corre-
lation study—Comparison of molecuwlar mar-
kers (abs.), in Magoon, L. B., and Claypool,

G. E.,, eds., Alaska North Slope oil-rook
correlation study—A compilation of ab-
stracts: Dallas, Texas, American Assoclation
of Petroleum Geologlsts Short Course, p. 26,

Lanphere, M. A., and Tailleur, L. L., 1883, K-Ar
ages of bentonites in the Seabes Formation,
northern Alaska—A Late Cretaceous (Turon-
ian) time-scale point: Cretaceous Researoh,
V. 4, no. 4, p. 381-~370.

Magoon, L. B., and Claypool, G. E., eds., 1983,
Alagska North Slope oll-rock correlation
study-—-A compilation of abstracts: Dallss,
Texas, American Association of Petroleum
Geologists Short Course (Introduction to
volume written by editors),

1983, Organie carbon content, hydrocarbon
content, and vitrinite reflectance data within
NPRA (Nationa) Petroleum Reserve {n Alas-
ka) (abs.), in Magoon, L. B., and Claypool, G,
E., eds., Alaska North Slope oil-rock corre-
lation study—A compilation of abstracts:
Dallas Texas, American Association of
Petroleum Geologists Short Course, p. 9-12.

Molenaar, C. M., 1383, Umiat field, an oll ac-
cumulation in a thrust-faulted anticline,
North Slope of Alaska, in Powers, R. B,, ed,,
1983, Geologic studies of the Cordilleran
thrust belt: Denver, Colo., Rocky Mountain
Association of Geologists, v. 2, p. 537-548,

1988, Depositional relationships of Cre-
taceous and lower Tertiary rocks, north-
eastern Alaska:r Ameriean Association of
Petroleum Geologists Bulletin, v. 87, no. 7,
1066-1080.

Moore, T. E., and Nilsen, T. H., 1983, The fluvial
sedimentology of the Upper Devonian and
Lower Mississippian (?) Kanayut Conglom-
erate, Brooks Range, Alaska (abs.: Alaska
Geologieal Bociety Symposium, New develop-
ments In the Paleozoic geology of Alaska and
the Yuken, Anchorage, Alaska, 1983, Program
and Abstracts, p. 3-4.

Orr, D. G., Trautwein, C. M., and Greenlee, D, D.,
1983, Digital data bagse application to por-
phyry copper mineralization {n Alaska—A
case study (abs.2r Geophysies, v. 48, no. 4, p.
475,

Patton, W. W., Jr., Moll, E. J,, Dutro, J. T, Jr.,
Silberman, M, L., and Chapman, R. M., 1983,
Geology of the Medfra quadrangle, west-
central Alaska, and its regional setting
(abs.)r  Alaska Geological Society Sym-
posium, New developments in the Paleozoic
geology of Alaska and the Yukon, Anchorage,
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ﬁaska, 1983, Program and Abstracts, p, 21-
Spencer, C. P,, and Engdahl, E, R, 1983, A foint
hypocenter location and veloeity Inversion
technique applied to the central Aleutians:
Geophysies Journal, v. 72, no, 2, p. 399-415,

Stephens, C. D., Fogelman, K. A., Lahr, J. C., &nd
Page, R. A., 1983, Rvidence for a NNE-
dipping Benioff zone south of the Wrangell
volcanoes, southern Alaska (Abs. s522-03);
EOS (Amerfcan Geophysical Union Trans-
actions), v. 84, no. 18, p. 263.

Till, A. B,, Dumoulin, J. A., Aleinikeff, John,
Harris, Anite, and Carroll, P. I, 1983,
Paleozoic rocks of the Seward Peninsula,
Alaska—New  insights (abs.) Alaska
Geological Society Symposium, New develop-
ments in the Paleozoic geology of Alaska,

Anchorage, Alasks, 1983, Program and
Abstracts, p. 25 and 27.
Walker, D. A., Acevedo, W., PRverett, K. R,

Gaydos, L., Brown, J., and Webber, P. J,,
1982, Landsat assisted enviromental mapping

fn the Arctic National Wildlife Refuge,

Alaska: Hanover, N. H., Cold Regions

Research and Engineeering Laboratary,

ERRBL Report 82-27, 59 p., scale 11250,000,
pls.

BUREAU OF MINES

Barker, J, C.,, 1883, Reconnaissance of tin and
tungsten In heavy metal panned concentrates
along the trans-Alaska pipeline corridor north
of Livengood, interior Alaska: Bureau of
Mines Open-Flle Report 59-83, 24 p., 2 sheets,
seale 1:250,000.

Clautice, X. H., 1883, Geological sampling and
magnetia surveys of a tungsten occurrence,
Bonanza Creek area, Hodzana highlands,
Alaska: Bureau of Mines Open-File Report 80-
83, 80 p., 4 sheets of sample grids.

Dahlin, D. C., Brown, L. L., and Kimnney, J. J., 1983,
Mountain and lower Kanuti River aress,
central Alaska, Part I—Beneficiation: Bureau
of Mines Information Clroular 89186, 15 p.

DOWL Engineers and PLANgraphics, 1983, Mining
properties acquisition costs—Kantishna Hills
and Dunkle mine study areas, Denall National
Park, Alaska: Contract report, prepared under
Bureah of Mines contract No. SD134043;
report available for review in Juneau Field
Office, 128 p.

Foley, dJ. Y., and MeDermott, M. M. 1983,
Podiform chromite occurrences {n the Caribou
Mountain and lower Kanuti River areas,
central  Alaska, Part I—Reconnaissance
investigations: Bureau of Mines Information
Circular 8915, 27 p.

Huang, S, L., 1983, Research into the safety and
efficiency of underground placer mining and
(rozen ground: Contract report, prepared



under contraet no. B4620191 with the Mineral
Industry Research Laboratory, Universily of
Alaska, Paicbanks, 95 p,

Jansons, Uldis, 1883, Zinc-lead occurrences in and
near the National Petroleum Regerve (n
Alaska; Bureau of Mines Mineral Land Assess-
ment 121-82, 55 p.

Jansons, Uldis, Hoekzema, R. B,, Kurtak, J. M., and
Fechner, S. A., 1883, Mineral occurrences in
the Chugach National Forest, south-central
Alaska; Bureau of Mines Mineral Land Assess-
ment 109-83, 34 p,

Meyer, M. P, 1883, Mineral investigation of the
Iditarod-George planning block, central
Kuskokwim River atea, Alaska: Prepared for
the Bureau of Lsnd Management, 253 p.;
available for review at the Juneau field
office.

Naidu, A. S., 1883, Reconnaissance survey of heavy
minerals in RARE II area of Prince William
Sound, south Alaska; Contract Report, pre—
pared under contract No. 80221062 from the
Institute of Marine Secience, University of
Alaska, Fairbanks, 38 p.; available for review
at the Juneau Pield Offlce.

Nelson, S. W., and Jansons, Uldis, 1983, Study areas
within the Chugach National Forest, Alasks, p.
28-31, in v. | of Marsh, 8. P., Kropschot, S. J,,
and Dickinson, R. G., eds., Wildecness Mineral
Potential—Assessment of mineral-resource
potential in U.S. Porest Service lands studied
1964-1984 .S, Geological Survey Profes-
sional Paper 1300 (Prepared in cooperation
with the U.8. Bureau of Mines).

Nelson, S. W., Barnes, D. F., Dumoulin, J. A,
Goldfarb, R. J., Koski, R. A., Miller, M. L.,
Mull, C. G., Pickthorn, W. J. (USGS), Jan-
sons, Uldis, Kurtak, J. M., and Fechner, S. A.
(BOM): 1884, Mineral resource potential map
of the Chugach National Forest, Alaska: U.S.
Geological Survey Miscellaneous Field Studies
Map MPF-1645-A, in press, .

Roberts, W. 8., 1984, Economic potential for
chromium, platinum, and palladium in the
Mount Hurst ultramafics, west-central area,
Alaske: U.S, Bureau of Mines Open-File
Report 22-84, 44 p. and appendix.

Salisbury and Dietz, Ine., 1983, Mineral resource
studies, Kantishna Hills and Dunkle Mine
areas, Denali National Park and Preserve:
Contract Report, prepared under contraet No,
80134031, Preliminery draft 278 p, appendices;
avajlable for review at the Juneau FPield
Office.

BUREAU OF LAND MANAGEMENT

A listing of available noncompetitive oil and gas
lease lands in Alaska is published monthly and
is mvailable from the Public Information
Office in the Bureau's Anchorage office.The
following reports are available through the

Public Affairs Offlce in the Bureau's
Anchorage office:
Bureau of Land Management, 1883, Final

Environmental Impaot Statement on oil and
gag leasing in the National Petroleum Reserve
in Alaska: February 1983,

1983, Record of Decision on oil and gas
Jeasing aend development In the National

Petrolewm Reserve in Alaska: May 1983.

1983, The National Petreoleum Reserve in
Alaska (NPR-A) leasing program: An
evaluation of the oprogram's effeets on
subsistence use of the Reserve: October 1983
(modification of the Record of Decision).

Callahan, J. B., 1983, Geology and quality of coal

beds in the Cretaceous Corwin Formation in
the northern foothills of western arctic Alaska
(abs.), in Proceedings of a symposium on
Western Alaska Geology and Resource Poten-
tial, Anchorage, Alaska, 1982: Journal of the
Alaska Geological Society, v, 3, p. 119,

U.8. FISH AND WILDLIFE SERVICE

U.S. Pish and Wildlife Service (in cooperation with
the U.S. Geological Survey and the U.S.
Bureau of Land Management), 1883, Proposed
oil and gaes exploration within the coastal plain
of the Arctic National Wwildlife Refuge,
Alaska, Final Environmental Impact Statement
and preliminary final regulations; Type of
action: Administrative: U.S, Department of
the Inter{or, 1 v.

1983, Pinal regulations for Exploration on

the coastal plain of the Arctic Natlonal

wildlife Refuge, Part 4 of the Federal
Register for April 19, 1983,

1983, Final Enviromental Impact Statement
and preliminary final regulations—Proposed oil
and gas exploration within the coastal plain of
the Arctic National Wildlife Refuge, Alaska:
442 p. (The proposed action is to establish, by
regulation, initial guidelfnes to govern surface
geological exploration or geophysical explo-
ration, or both, for oil and gas in the coastsl
plain of the refuge in accordance with section
1002(d) of ANILCA, the National Environmen-
tal Protection Act (NEPA) of 1989, and the
regulations of the Counell on Environmental
Quallty to implement the procedural pro-
visions of NEPA).

1983, Arectic National Wildlife Refuge
coastel plain assessment—Update report
(1982), baseline study of the fish, wildlife, and
their habitats: Reglon 7, Anchorage, 379 p.
(Prepared in response to section 1022¢ of
ANILCA).

Wohl, K. D., 1984, Fish and Wwildlife Service
policies and alternative strategies for coastal
mineral development in Alaska: Region 7,
Topica) Brief R-T-1, (Available on mleroform



from the Fish and Wildlife Service or
University of Alaska's Arotic Rnvironmental
Information and Data Center offices io
Anchorage.)

NATIONAL PARK 8B8ERVICE
Statement for management: Katmai National Park

and Preserve

Statement for management: Kenai Fjords Naional
Park

Statement for menagement: Wrangell-Saint Elias
National Park

U.S. Department of the Interior, 1983, Envi-
ronmental overview and analysis of mining
effaects—Gates of the Arctle National Park
and Preserve:r Denver, Nationa)l Park Service,
168 p, maps.

(See also the Service's 215-page Draft Envi-

ronmental Impact Statement, Denali National Park

and Preserve, Kantishna Hills/ Dunkle Mine, Alaska,

released in 1982.)

U.8. DEPARTMENT OF AGRICULTURE-~-
FOREST S8ERVICE

Forest Service, 1983, Supplement to the Draft En-
vironmental Impact Statement and Draft
Chugach National Forest Land and Resource
Management Plan and Nellie Juan-College
Fiord Wlilderness Study Report: Admini-
strative Document 118, 51 p. and appendices.

1983, Final Environmental Impeet
Statement—U.S. Borax 1982-1883 Operating
Plan, Amendments 2, 3, and 4 for the Quartz
Hill molybdenum claims, Tongass National
Forest: Alaska Region Report 172, 211 p. and
appendix.

1983, Alaska Regional Guide and Final
Environmental Impact Statement for the Alas-
ka Regional Guide: Alaska Region Reports
126a, 142 p., and appendices A-K; 126b, 81 p.
and appendices A-~l,

. 1983, Greens Creek Final Environmental
Impact Statement—Admiralty Island National
Monument, Alaska (Proposed Noranda Mining,
Incorporated project): Alaska Regional
Administrative Document 115, 336 p.

1883, Tracy Arm-Fords Terror Bnviron-
mental Assessment and Wilderness manage-
ment prescriptionst (published by the Alaska
Region) 36 p.

1988, Draft Environmental [mpact
Statement—Admiralty Island Nat{onal Monu-
ment proposed boundary echange:  Alaska
Region Report 129, 38 p. and appendices A-F,

DEPARTMENT OF ENERQGY
Department of Energy, 1983, State BEnergy Data
Report Supplement, 1880-1881; DOE/EIA-
0214(81)S, 86 p. (Available from National
Technieal Information Service as PC A05/MF
A01),

Department of Energy, Rnergy Information
Administration, 1983, U.8. crude ofl, naturai
gas, and natural gas liquids reserves, 1982
Annual Reports DOE/EIA-0216(82), 98 p.

Listed below are the quadrangles for which
magnetic aontour maps have been released in 1983
and the corresponding report number. The reports
were prepared by Bendix Field Engineering Corp.,
and information on their availability can be
obtained from the corporation's Technfcal Library,
P.O. Box 1569, Grand Junction, CO 81502-1569.

%adrangle Re%t. No. Quadrangle Rept., No.
rrow 507 Point Lay GA-513

Wainwright GIM-508 TUtukok River GIM-514

Meade River GM-508 Lookout GIM-515
Ridge

Teshekpuk GIM-510 Ikpikpuk R. GIM-516

Harrison GM-511 Umiat GIM-617

Bay Sagava- G518
Beechey Pt. GIM-512 nirktok

The following were written in the 19508 and are
available for publie purchase in microfiche only on
the indicated Press Release (PR) number and date.

Moxham, R. M,, (1852), Radicactive minerals in the
Yakataga beach placers: U.S. Geological
Survey, prepared for the U.S. Atomic Bnergy
Commission, January 1992, 28 p., 1 pl.; PR No.
83-66; 12/8/83,

Mulligan, J. J., (1968), Preliminary investigations
of radioactive placers on Vulean Creek-Cleer
Creek, Rsdium QGulech, Seward Peninsulat
Bureau of Mines, prepared for the VU.S.
Atomic Energy Commis- sion, 1856, 30 p.; PR
No. 83-17; 3/17/83.

Thomes, B. L, and Herdlick, J. A, (1955)
Preliminary investigations of tin and
radiocactive minerals in gold placer deposits
near Tofty, Yukon River region, Alaska:
Bureau of Mines, prepared for the U.S. Atomiec
Energy Commisgion, 1955, 33 p.; PR No. 83~
17; 3/117/83.

Wedrow, Helmuth, White, M. G.,, and Moxham, R.
M., (1951/, Interim report on an appraisal of
the uranium possibilities of Alaska:  U.S.
Geological Survey, March 1951, 124 p. 8 pl;
PR No. 83-52; 8/18/83.

OTHER FEDERAL AGENCIES

General Accounting Office, 1983, Issues facing the
future of Alaskan North Slope Natural Gas:
Rasources Community Economic Division, 160
p-

NON-FEDERAL PUBLICATIONS

Adams, D. D., 1983, Geologic map of the northern
contact area of the Arrigetch Peaks pluton,
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Brooks Range, Alaske: Alaska Division of

Geological and Geophysioal Surveys
Professional Report 83, 1 sheet, scale
1:18,000.

Alaska Division of Geological and Geophysical
SBurveys, 1983, State of Alaska aeromagnetlc
sucveys: Information Circular 20, 7 p., 1 plL.

1983, List of Alaska Division of Geological
and Geophysical Surveys reports by region and

uadrangle: Information Circular 27, 46 p.
published in first half of 1883).

Albanese, M. D., 1983, Geochemical recon-
nalssance of the Livengood B-3, B~4, C-3, and
C-4 quadrangles, Alaska—Summary of data on
stream-sediment, pan-concentrate, and rock
semplestr Alaska Divislon of Geological and
Qeophysical Surveys Report of Investigations
83-1, 55 p., 4 pl. (scale 1:63,360),

1883, Bedrock geologic map of the
Livengood B-4 quadrangle, Alaska: Alaska
Division of Geological and Geophysical
Surveys Report of Investigations 83-3, 1 pl
{(scale 1:40,000).

1983, Bedrock geologic outerop map of the
Livengood B-3 guadrengle, Ales- ka: Alaska
Division of Geological and Geophysical
Surveys Report of Investigations 83-6, 1 pl.
(scale 1:40,000).

Bruns, T. R., 1983, Model for the origin of the
Yakutat block, en accreting terrane in
notthern Gulf of Alaska: Geology, V. 11, no,
12, p. 718-721.

Bundtzen, T. ¥., and Laird, G. M., 1883, Geologic
map of the Iditarod D-1 quadrangle, Alaska:
Alagka Division of Geological and Geophysieal
Surveys Professional Report 78, 1 pl, (scale
1:63,360).

1983, Geologic map of the McGrath D-6
quadrangle, Alaska: Alaska Division of
Geological and Geophysical Surveys
Professional Report 79, 1 pl. {(seale 1163,360).

1983, Preliminary geology of the
northeastern  lditarod C-3  quadrangle,
Alaska: Alaska Divison of Geologieal and
Geophysical Surveys Report of Investigatlons
83-13, 6 p., 1 pL (scale 1:63,380).

Burns, L. 8., Little, T. A., Newberry, R. J., Decker,
J. E., and Pessel, G. H., 1983, Preliminary
geologic map of parts of the Anchorage C-2,
C-3, D-2, and D-3 quadrangles, Alaska:
Aleska Division of Geologieal and Geophysieal
Surveys Report of Investigations 83-10, 3 pl.
(scale 1:25,000).

Combellick, R. A., and Long, W. E., 1983, Geologic
hazards, southeastern Alaska—An overview:
Alaska Division of Geological and Geophysical
Surveys Report of Investigations 83-17, 17 p.

Dillon, J. T.,, Adams, D. D., and Adler, Penny,
1983, Geologic map of the Melozitna A-4
quadrangle, Alaska: Alaska Division of
Geological and Geophysical Surveys Report of
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Investigations 83-18, 1 pl. (scale 1:63,360).

Gilbert, W. G., and Bundtzen, T. K., 1988,
Paleozole stratigraphy of Parewell area,
southwest Alaska Range, Alaska:  Alaska
Geological Soclety Symposium, New devel-
opments in Paleozoic geology of Alaska and
the Yukon, Anchorage, Algska, 1983, Program
and Abstracts, p, 10-11.

Gilbert, W. G., and Solie, D. N,, 1983, Preliminary
bedrock geology of the MeGrath A-3
quadrangle, Alaska: Aleska Diviston of
Geological and Geophysical Surveys Report of
Investigations 83-7, 1 pl. (seale 1363,360).

Helwig, James, and Emmet, Peter, 1883, Structure
of the early Tertiary Orea Group in Prince
William Sound and some implications for the
plate tectonle higtory of southern Alaska (abs,
24317) Geological Society of Ameriea
Abstracts with Program, v. 15, no. 5, p. 274~
275,

Hickman, R. G., 1883, Transverse folds, complex
folds, and broken formation related to
foreland thrusting, central Brooks Range,
Alaska (abg. 210003 Geological Society of
America Abstracts with Program, v. 15, no. 5,
p 313.

Mareh, G. D., Photointerpretive map of surficial
geology of the Skagway A-1 quadrangle,
Alaska: Alaska Division of Geological and
Geophysical Surveys Report of Investigations
83-14, 1 pl (scale 1:83,360),

Marrs, D. C., 1983, Geologie map of the Ambler
Distriet, southwestern Brooks Range, Alaska
(abs.): Alaska Geological Society Symposium,
New developments in Paleozolc geology of
Alaska and the Yukon, Anchorage, Alasks,
1983, Program and Abstracts, p. 19-20.

Morris, J. D., and Hart, 8, R., 1883, Isotopie and
incompatible element econstraint8 on the
genesis of island arc voleanies from Cold Bay
and Amak Island, Aleutians, and implications

for mantle structure: Geochimica et
Cosmochimiea Acta, v. 47, p. 2015-2030,
Motyka, R. J., Moorman, M. A., and Poreda,

Robert, 1983, Thermal fluid investigations of
the Makushin gecothermal area, Unalaska
Island, Alaska: Alaska Division of Geological
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