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1985 Annual Report on Alaska’s Mineral Resources,
As Mandated by Section 1011 of the
Alaska National Interest Lands Conservation £ ct,
Public Law 96-487, of December 2, 1980

Prepared by the U.8. Gaeological Survey, In cooperation with the Buregu of Minea, tha Bureau of Land
Mansgement, the National Park Service, the U,8. Fish and WHdlife Service, the Department of
Agricutture—Foraest Service. and the Department of Energy

SUMMARY

Seation 1011 of the Alaska National Interest
Lands Aot (ANILCA) of 1980 requires that "On or
before October 1, 1882, and annually thereafter, the
President sha]l trensmit to Congress all pertinent
publie Informetion relating to mingrels in Alagka
gathered by the United States Geological Burvey,
Buresu of Mines, and sny other Pederal agency.”
This report was prepared In response to that
requirement,

The Geological Survey and the Bureau of
Mines are the princlpal Federal agencies that pub~
lish information about mineral resources in Alaska,
Thelr reports and data are commonly used by other
Federa) egancies in making decisions ebout land uge,
aceess, environmental Impacts, end claim evalu-
ation. Most of the informetion {n this eireular has
come from the Geological Survey and Bureau of
Mines. Because of the time required for sample
analysis, data synthests, and publication, reports are
generally lssued a year or more after data and
sample collect{on.

This ciroular i8 the fourth {n the series of
annual ANILCA reports. It provides information
about projects current {n, and events that occurred
during 1884 and the first three months of 1985,
Sources 0f information include trade and pro-
feasional journals, nawspaper and magazine articles,
talks at public meetings and hearings, press
releases, ay well as Federal and State publjeations.

This ciroular addresass onshore areas of
Alasika only. Information Is provided for energy
resowrces and nonfuel minerals,

OIL AND GAS

Alaska continued to rank second amohg ofl~
producing States during 1684, The two petroleum-
producing aress, the North Slope and Cook Hhlet,
provided a total of 831 miion barreis of ol and
natural gas ljquids and nearly 200 billion cubic feet
of dry gns. These totals represent Incresses of
about 1 percent for oil and 1 percent for gas rele-
tive to 1683 totals, Alaska continues to provide
about 20 peroent of our pational oll production.

Oil and gas activity in Alaske during 1984
involved the oil industry and State and Pederal
governments. Industry onshore exploration and
development proceeded at a faster pace than In
19B3. Exptoration activity included geolozieal and
geophysleal surveys and drilling of nine exdloratory
wells—seven on the North Slope, one {n the Nenana
basgin of interior Alaska, and one in the Cook Inlet
basin of southern Aleske. About 200 new production
wells were drilled, mostly on the North Slepe in the
Prudhoe Bay and Kuparuk fields. Also on the North
Slope, decisions were made to proceed with eom-
mercinl development of three additional fields, and
a pilot project was Initiated to investizate the
feasibility of commercial production from a multi-
billion-barrel heavy oll aceumulation just west of
the Prudhoe Bay field, In the Cook Inlet arae,
installation of a new enhanced oil recovery system
was started on Alaska's first commercial ofl field,
the Swanson River, which began produeing {n 1959,

State and Pederal agencies continted their
designated regulatory functions and conducted lease
sales and surveys relating to land classification and
oil and gag resource evaluation. Three corpetitive
oil and gas lease sales were held in 1984—tvro by the
State of Alaska and ope by the Federal Government.
Companies and groups of investors bid a total of $35
million for about 650,000 acres of land at these
events,

Pederal agencies continued to be active In the
Nationa] Petroleum Reserve in Alaska in 1984, The
Bureau of Land Management held its fourth eom-
petitive lesse sale of Reserve land, and the
Department of the Interior and the Nor*h Slope
Borough reached agreement on the transfor of the
Barrow gas fields to the borough.

Elsewhetre in Alaska, Pederal agencies con-
tinued the oil and gas programs required by
ANILCA, The U.S. Fish and Wildlife Service,
Bureau of Land Management, and the U.& Geologl-
ecal Survey pursued their studies of wildlife re-
sources, willderness characteristics, and oil and ges
resources of the Arctic Natlonal Wildlife Refuge.



For other National wWildlife Refuges in the State, a
comprehensive review process was init{ated in 1984
to (dentlfy areas where petroleum expleration or
development activities would be compatible with
the purposes of the refuge.

URANUM RESOURCES

A slump in demand for uranium hag created a
surplus. As a result, there is little a)xploration
activity nationwide., Aleska in part{culdr (aces
potential high pcoduction costs, fucther reducing
urgnium-related work, The U,S. Qeological Survey
continued basic studies of uranium-bearing rocks in
seversl parts of Alaska. The Department of Energy
released a report deseribing the analyses for
uraniusmn and other elements in stream-sediment and
water samples collected In the eonterminous States
and Alaska.

GEOTHERMAL RESOURCES

The Alaska Power Authority end its contrac-
tor carried out flow tests at the promising Makushin
voleano geothermal field; several reports about that
areg were published in 1984. Geologists with the
Alaska Division of Geological and Geophysical Sur-
veys continued their studfes {n south~central Alaska,
the Copper River basin, snd on Adak Islend. The
U.8. Geologleal Survey'z Geothermal Unvestigations
program supported work on the Alaska Peninsula
aemuphagizing examination of voleanoes that may
have young, shallow magma chambers.

COAL AND PEAT

After soveral years of preparation, an Alasken
coa) company began shipping coal to Korea under &
long-term contract that cells for transporting
800,000 metric tons a year, Several other American
firms and congortiums of foreign and Ametican
companies were In the process of making arrange-
ments with Asian eountries for coal export, Coal-
{ield land offered by the Btate of Alaske was leased
by a company pianning a mine-mouth powar genera~
tion plant in the Matanuska Valley, hortheast of
Anchorage. The towns of Seward and Cordova were
act{vely bullding or planning coal transportation
fastiities,

The U.S. Geologioal Survey ocontinued ita
studies of ooal on the North Slope and near
Anehorage. Interest during 1934 [n potential
Yederal leases of coal lands reamained low.

Peat production was reported to be about
125,000 cuble yards in 1984, Nesrly all of this is for
agrioultural and greenhouse use. Thers was litile
government activity in peat studies.

NONFUEL MINERALS

The total value of mineral production in 1984,
$199.4 milllon, was about $13 million less than in
1883. This wasg primarily due to two factors: low
prices for most commodities and a signifieant de~
crease ih demand for sand and gravel. However, the

outlook {or Alaska’s mineral indugtry is not as bleak
as that for the rest of the United States, Gold pro-
duction continued to {ncrease, anc¢ three large
mineral deposits moved still ocloser to production,
However, the lack of {nfrastruature continues to
hampar development of many promisire deposits,

In 1983, about 10,740 mineral claims were
ataked; in 1884 the number decreesed to about
8,400, Similarly, exploration activity declined
relative to 1983, Nonetheless, the amount of money
invested In preparations for mining increased in
1984,

State agenaies were active In land-use plan-
ning and land classification, as well as in
encouraging mineral-related projects. The Alaska
Legislatuce was congldering 4 major {nvestment in
infrastructare for the Red Dog ¢'nc-lead-gilver
prospect. Throughout 1984, education about min-
erals wes emphasized by several State progrems.
With the U.S. Geological Survey, the State estab~
lished a genter to store well core and samples from
the entire State,

The U.8. Geologleal Survey's mineral resource
assesgsment work oontinued at about the game level
ag in 1983, Three major new projects were gtarted,
and work drew toward completion for five projects.
Studies of the Alagkan crust got under way in
southern Alaska, and wilderness-arex assessments
were eggsantially completed.

The Bureau of Mines completed a study of
mineral potentiat ln the Denall Park avea and sever-
al mining districts statewide, Working with State
geologists, Bureau personnal unde-took several
studies of deposjts of precious, ceiti~al, and stra-
tegio minerals, particularly In southea~tern Alaska,

At the Red Dog deposit, wark contlnued on
routing and construction of the access road, as well
as on plans for the mine facilities, Questions of
land status for an area near the Greens Cresk zine-
lead deposit in southeastern Alaska remalned un-
resolved, but a Darge-loading dock was bullt and
moat permits for road constructicn have been
obtained. A final environmental impact statement
for the molybdenum mine projected for the
Ketchlkan area was near completlon in tate 1984,

Discoverias of several new p-eclous metal
lode deposits were snnounced, and sgeverdal known
deposita were being restudisd. Whi'e gold placer
production continued to ineresse, even in the fade
of low goild prices, water qualfty has become a
major issue. Sevaral projects were dalayed by legal
challenges from environmental groupe and villages,
The State prepared guidelines and worked to
develop a steategy to work with placer mining.

The demand for sand and gravel for drilling
ped and road congtruction on the North Slope
decreased dramatically in 1884, but the need for
these commodities in urban construction continued
to be strong.



1985 Annual Report on Alaska’s Mineral Resources

INTRODUCTION

Section 1011 of the Alaska National Interest
Lands Conservation Act {ANILCA) of 1980 requires
that "On or before October 1, 1382, and annually
thereafter, the President shall transmit to Congress
all pertinent publle information gelating to minerals
in Alsgha gathered by the United States Qaalogieal
Rurvey, Bureau ol Mines, smd any other Federsl
agency.” The Geological Survey has been delegated
the lead agency in responding to this requirement.
Tnis cirewday, the fourth in the series, is a synthesis
of information made public in 1984 and early 1685,

This cirewlar presents {nformation about
onshore aceas of Alaske only; Outer Continental
Shelf aress are not discussed. However, infor-
mation about offshore areas may have been bsed {n
studies of onshore mineral oceurrences.

The Qeological Survey and the Buresu of
Mines are the principal Pedersl agencies that
geperate information about mineral resources In
Alagka. Their data and reports are used by other
agencies in making degisfons about land use, access,
environmental {mpaets, and, in some instances,
dlaim evalustion. Therefore, the reauits of studfes,
projects, and programs of these two agenctes form
the greater part of the meaterial in this circular,
The Alaskg Division of Geological and Geophysical
Surveys has also contributed to parts of this report.

As used hereln, the term "public {nformation”
includes published results of Pederal projects es
they appeer in Government reports or in profession-
al and trade journals. Additional sources are talks
by representatives of Federsl and State agencies
and Industry at symposia, eonferences, and other
publie forams, 8s well as proceedings volumes, press
releases, and newspaper and megagine articles.

The report 5 structured arpund two major
types of resources: energy (ofl, ges, uranjum,
geothermal, coat, and peat), and nonfuel minerals,
including ccitical and strategic minerals. Although
zand and grave) are economieajly very important in
Alaska, they are not extensively dlgcussed in this
reporct.

The next several pages describe the roles of
land ~-management and othar Federal agencigs es
they relate to minera) resources. The distribution
of ANILCA congervatlon units is shown in figure L.

DEPARTMENT OF INTERIOR
U.8. GEOLOGICAL SURVEY

The U.8. Geological Survey wes established to
eonduct systematic investigations of the geologic
structere and mineral ressurces of the Nation. The
Survey carries put Its misslon through topographle
mapping; geologio, geochemical, and geophysical
studies; stream measurements; geohazards research;
application of remote sgemsing techniques; and

participation In muitidisciplinary and interdepart~
maental stud{es and projects.

The Survey's role in asgessing wmineral
resources has Increased in the last few years,
partlcularly in the area of energy resources, Field
and laboratory research projects gather infotmation
about domestic petroleum, <oal, uranium, end
geothermal resources, In addition, Pederal law
reguires that mineral sssesgments be made of areay
to be set nside 8s wilderness and those established
Dy ANILCA. The Alaska Mineral Resolsce Asgess-
ment Program (AMRAP, more fully described in the
nonfue] minerals section of this ciccular) is en
example of the Surveys response to this legls-
latlon. It has as lts goal a systematic investigation
of the State's resources. Bagun in 1875, AMRAP
examines mineral resources at four progressively
more detalled levels of study in many parts of
Alaska. Levels 1 and I are the most general and
cover the largast arens. Studies at Level I draw on
many genlogie disciplines to produce areal resource
maps at scales of 1:250,000 and 1:125,000. Nearly
30 Level IU studies have been finished or are neacly
complete. About 17 Level 1V studies were under
way In 1984; these nre studies of individual mindng
distriets, mineral deposits, or topics related to
mineral deposit genests, Produets of such studies
are used to help determine our national mineral and
energy endowment and eld In anglyzing potential
hazards or Impaats. These studles also help industey
locate mineral deposits and assist in developing
concepts, maodels, and techniques 1o identify
nonfuel, critical, or strategic minecal deposits.
Geologieal Survey publications are frequently used
by industry as a source of lnformation about mimeral
deposits in Alaska,

The QGeological Survey carrles on its work in
Alasks through several programs, in addition to
AMRAP. Among the programs active In 1984
were: (1) the Earthguske Hazards Reduction
program, which seeks to mitigate eartiwquake losses
through providing data and evaluations for land-use
planning, engineering, and emergency preparations;
(2) the Voleano Hazards program, an integrated
study of hazards asgessment, reduction, end pre-
diction; (8) the Geologle Framework program
involving both basic and specialized research; (43
studies of minera! resources on public lands,
espocially those under study for wlderness status;
(5) the Development of Assessment Techniques
program, whose goal is improvement of the ability
to identify and evaluate mineral resourcess (8) the
Critleal and Strategic Minerals program that seeks
to identify the potentin) of these resources to meet
national military and ecconomic needs; (7) the
Sedimentacy Basins program, which conducts studies
of depositional, struetursl, disgenstic, and thermal
processes 8b 8BS to predict and avaluate water,
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mineral, and hydrocarbon resources; (8) the Geo-
thermal Investigations program, which is intended
to improve understending of the nature, distri-
bution, end energy potential of these resources
nationally; and (8) the Arctic Environmental Studies
program, which 1is concerned primarily with
engineering and environmental-geojogic studies of
transportation corridors and other areas of
development, partlcularly those related to
hydrocarbon and other minexral resources. Recently
sterted is the Trans-Alaska Lithosphere Investi-
gation and its project, the Trans-Alaska Crustal
Transeot, both of which seek to apply a multidis-
olplinsry approach to studying the Earths orust
along a corridor from the Pacific Ocean to the
Arctic Ocean, Many of these program activities are
more fully described In later sections of this
clreular.

The Geological Survey i often the lead
agency In the preparation of environmental impact
statements for areas where mineral-related aotivity
is proposed.

The Geological Survey's Branch of Alaskan
Geology has its headquaerters 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,
Pairbanks, and Sitka.

BUREAU OF MINES

The Bureau's mission Is to help assure that the
Nation's mineral supplies are adequate to maintain
national security, economic growth, and employ-
ment. The Bureau of Mines is represented in Alaska
by the Field Operations Center, with headquarters
In Anohorage and offices in Juneau and Fairbanks,
The Alaska Field Operations Center carries out its
mjssion in six program areas:

(1) Minersls avsilability—This program is part of a
worldwide Bureau of Mines program that
celies on the Minerals Availability System
(MAS) computer data base and the
Mineral Industry Location System (MILS),
a subset of MAS MILS oontains basic
information about the identification and
location of known mineral deposity. MAS
i8 more extenslve, containing information
about reserve estimates, mineral extrac-
tion and beneficiation methodologies,
environmental constraints to mining, and
cost analyses for selected major mineral
deposits. Data ate obtained from private
industry, Peders], State, and local agen-
cies and Bureau programs, A complex
computer and communications system
allows the mineral information to be
stored, manjpulsted, and retrieved. Data
may be retrieved as computer-plotted
map overlays and printouts of MAS/MILS
data. Recently developed computer pro~
grams eneble rapid and uniform develop-

ment of cost data for MAS mineral
depoyit evaluations, Selection of MILS
data for a given land area i{s enhanced by
the abflity to digitize boundary infor-
mation directly fromm meps and compare
the digitlzed boundaries with MILS
locations. MAS and MILS mineral deposit
data are oross-indexed to several other
minerals information data bases.

Bfforts for 1983 [nclude publication of a
MILS directory for Alaska, a praject to
evaluate subjective probabilistic resource
estimation methddologies and their appli-
cabdility to MAS, a project to predict
remajning reserves of precious metals
from past Alaskan groducers, and com-
puter, mining engineering, and aconamic
evaluation support for the Buresu's
ongoing mining distriet studies. Anaother
project involves putting sample painta and
analytical cesults, principally from
Buresu of Mines field projects. into e
computerized format that will make it
possible to retrieve the basic data for
future re-interpretation.

(2) Policy analysis—This relatively new preqram of
the Bureau of Mines in Alaska emphasizes
the analyses of newly developed snd
existing mineral data to intarpret their
significance relative to local and national
mineral needs. Such studles inelude com-
paring the cost of 4 company camn varsus
a company town in developing Alaska's
mineral raesources and the preparation of
land status meps to provide basia data for
an [nterpretation of the significance of
the land open oc closed to mineral
development.

(3) Land assessment—Section 1010 of ANILCA
authorizes the Secretary of the Depart-
ment of the Interior to assess the oil, gas,
and other mineral potantial of all pubtie
lands in the State of Alagka. A majoc
Bureau of Miney program in Alaska is
evaluating the mineral development
potential of specific sites on Federal
lands to ajd Congress and land-managing
agencles in making land-use deelsions and
to provide mineral data to the puttie.

During 1984, the Buresu of Mines
embarked on a new long—range pragram to
identify, study, and evaluate the mineral
resources of all historie mining distrlets
(as defined by the Bureau) in Alarka. The
mining district studies are designed to
complement the U.S. Geological Survey's
mineral resource apprailsal of Alaska
lands (the AMRAP program described in
previous paragraphg) and similar studies
by Pederal and State agencles. V'hile the
Geological: Survey's AMRAP studies of



minaral resources are commonly more
regional in nature, the Burean of Mlnes'
studies will identify mineral reserves,
thelr mineral character, metallurgy, and
the economics of extrsotion and deter—
mine their significance relative to
national and worldwide use and demand
scenarios,

(4) Critical and strategic minerals—This statewide
program supplements the mineral land
assessment program. ‘The Bureau of
Mines investigates critical and strategic
mineral depasits on Federal land closed to
mineral entry by industry, as well as
deposeits open to entry if they are not of
current interest to prjvate industry.
Cooperative efforts with industry also
have been undertaken. In addition to
locating depasits and estimating size and
grade, the Bureau takea bulk samplesg for
metallurgical research to est{mate
recoverability and extraction costs.
These investigations should identify a
stockplle in the ground that can be uged
when needed.

(5) Mining resesrch—Mining research is directly
related to the mineral Jand assessment
and the critieal and gtrategic minerals
programs. Various Bureau of Mines and
unjversity research centers cooperate
with the Alagska Field Operations Center
to solve mineral utilization prodblems.
The Burealu has a continuing metallurgical
research program concerned with critieal
and strategic minerals. Recent studies
focuged on tin-bearing minerals on the
Seward Peninsula, potential chromium-
besring material in south~central Alaska,
and on potentlal cobalt, nickel, and
platinem-group metals in southeastern
Alasks. A ocooparative program with the
University of Alaska I3 concerned with
underground placer mining methods. In
addjtion, the Bureau of Mines and the
Unjversity of Alaska have for many years
participated in the maintenance and use
of a permafrost researsh center at Rox,
near Pairbanks, in cooperation with the
Corps of BEngineers Cold Reglons
Resgesrch and Engineering Laboratory.

(8) State minerals speciallst—This program pro-
vides coverage of mineral activitles in
AJaska and asgists in developing and re-
leasing nonfusl minerals {ndustry {nfor-
mation, It serves as a Haison between the
Bureau, the State of Alaska, the mineral
industry, and the general public.

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
Petroleumn Reserve {n Alasks, 600,00C acres of the
Central Arctic Management Area, ard approxi -
mately 768 million acres of public lands south of
Alaska's North Slope (flg. 1). Tha last figure
Includes substantisl acreage encumbered through
State and Native selections. Add'tionally, the
Bureau of Land Msnagement admiristers geo -
thermal resources and leasable and locatable
minerals on other Federal lands, including acquired
lands, and on private lands where the Federal
Government has retained mineral rights.

In May of 1884, the Bureau of |.and Manage~
ment revigsed its mineral resourees pol'sy statemant
to refleat the Bureau's continuing commitment to
encourage private enterprise in the development of
domestic minerals, consistent with the need for
these resources. Public lands are generally to
remain open to environmentally s>und mineral
exploration and development. Land-vse planning
will reftect energy and mineral velues through
geologic e&ssessments. To reinforce the Bureau's
mineral resource policy, the BSeerotary of the
Interior, in December 1982, merged the onshore
mineral and energy functions of the Minerals
Management Service into the Burau of Land
Management. The result Is a strorger minerals
organigation with signifieant rest-ucturing of
National, State, and district offices. The new
organization has offices for fluld minerals (oil and
gas, geothermal resources, and resource evalu-
ations), for solid minerals (ecoal, oil shale, tar sand,
and nonenergy leasable minerals), and for minlng
law and mineral assessment.

The Bureau of Land Management's adminis-
trative responsibilitles for minerals require alose
coordination with other surface management
agencies. Generally, In the case of upland or
onshore leases, the Bureau of Land Management
issues leases and [ntegrates the leasing with other
land uses in ecooperation with the surface manage-
rment agency. After a lease s issund, the newly
Integrated mineral function of the Biresu assumes
jurisdietion of exploratory and development
activities in cooperation with the lan1 manager to
agsure surface protection. The Bureay' continttes to
develop a schedule for analysis to determine which
lands not on the North Slope should t3 opened for
mineral 164sing.

The prineipsl activities of the Bireau of Land
Management that are related to Alaska's minerals
and energy resources are (1) preperstion for the
secheduling of Federal oll and gas leases in the
upland éreas with the concurrence of the surface
management agenoy, (2) organization rnd evaluation
of Federal oil and gas leases, and (3) recording of
mining ¢lalms 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 evatuation of mineral
and energy resouraes; with the Minerals Manage-



ment Service (onshore) merger, the Bureau will be
relesasing reports about onghore mineral potential,
generslly in connection with land openings made
under ANILCA provisions.

The Bureau of Land Management is respon-
sible for enforcing the environmental and tecimical
stipulations of the Agreement and Grant of Right of
Way for the Trans-Alagska Pipeline System. The
overall goal iz to maintain a eontinuous supply of
energy with minimal environmental impact. The
Bureau s mlso charged with issuing land-use
authorizations and conducting mineral and material
sales to support preconstruetion actlvities for the
planned natural gas pipeline and other projects.

NATIONAL PARK SERVICE

The act establighing the Natlonal Parx Service
in 1918 (39 Stat 535) directed it to "***consider the
scenery and natural and higtorical objects and the
wildlife*%%and to provide for enjoyment of the same
in such a manner and by such means as will leave
them unimpaired for the enjoyment of future
generations.! Administrative policy is based on the
orinciples of meaintenance of the natural resources
and on the concept that national interest dictates
deaisions affesting private or public enterprise in
the parks. The Barvice currently has jurisdiction
over an estimated 52 milllon acres in Aleska
(fig. 1). Yts main Alaskan office is in Anchorage.

The Park Service's responsibility for mining
claims and mining on perk lands in Alaska end
elsewhere {3 basioslly limited to mineral exam-
inations and detarmfnatfons of valid existing tights,
environmental assessmants of the potential impaocts
of minming on natural and ecultural resources on
Federal or other lands, protection of park resources
through mining plans developed under PRederal
regulations, snd epproval of mining plans of
operation, The assessments and mining plans are
available for publie review.

Except for velidity determinations, the
Service rarely collects or publishes basic data about
mineral deposits, commonly relying on informeation
gathered by claimants, the U.S. Geological Survey,
the Bureau of Mines, or State or private sources.
Validity determingtions also involve the Bureau of
Land Management and the Office of Appeals and
Henrings. Results of mineral exsminations are
made publie when deajsions are final.

U.S. FISH AND WILDLIFE SERVICE

The mlission of the Fish and Wildlife Servize Is
to provide Pederal leadership to conserve, proteet,
and enhance fish and wildlife and their habitats for
the contimuing benefit of people, In Alaska, the
Service seeks to mecomplish this mission through a
variety of programs that implement the provisions
of the Endangered Species Act, Marine Mammals
Protection Act, Flsh and Wildlife Coordination Aet,
Rivers and Harbors Aet, National wildlife Refuge
System Administration Act, various migratory bird

laws, and other statutes. Direet activities under
these laws include administration of 77 million
acres of National Wildlife Refuges (NWR), fish and
wildlife research, law enforcement, an1 habitat
protection through agency review of and comments
on permit requests, environmental impaect
statements, and other items,

Under ANILCA, 18 refuges (fig. 1) were
created or enlarged to congerve fish and wildlife
populations and their habitsts, as well as other
values. Except for valid rights existing at the time
of establishment, these refuges are closed to entry
and location under mining laws. The refuges are
open to entry under leasing laws; however, they are
alosed to mining of Federal coal by th: Pederal
Coal Leasing Amendments Act of 1975 gnd closed
to geothermal resource leasing by the Geothermal
Steam Aect of 1970.

While many traditionel activities rave been
deemed appropriate for these refuges, other uses,
including ofl and gas leasing, will be permitted only
when such activities are ocompatible with the
purpoges for which the refuges were established.
The compatible uses will be determined tkrough the
Comprehensive Conservation Planning process
currently under way for several Alaskan rezions.

Pursuant to Section 204(c) of the Federal Land
Policy and Management Act, in 1984 a report was
prepared on the mineral potential of 325,000 acres
intended for withdrawal and addition to the Aretic
NWR (U.8. Pish and Wildlife Service, 19R4, listed
with the agency's reports at the bacl of this
aircular). The acreage I3 a naercow strip across
Coleen and Sheenjek Rivers and is surro'tnded by
exisiting refuge boundarijés and the Canadian
border. In the Alaska Meritime NWR, a temporary
exchange of 4,110 acrez with Cook Inlet Reglon,
mne. (CIRD, on St. Matthew Island was ruled illegal
by U.S. Distriet Court; CIRI hss appealed the
ruling. CIRI planned to use the land for ar airstrip,
camp, and refueling station during oil and gas
exploration in the Navarin Basin, which is 150 miles
from St. Matthew Island, but more than 400 miles
from Nome, the nearest established port.

DEPARTMENT OF AGRICULTURE

FOREST S8ERVICE

The mission of the Forest Service of the
Department of Agriculture is to provide a contin-
uing flow of natural resource goods, including
mineral and energy resouraes, and services to help
rneet National needs and contribute to meeting such
needs worldwide. The Forest Service's cespon-
slbllity in regard to these resources i3 to encourage
and support environmentally sound miner=l enter—
prises on Pederal lands under {ts jurisdiction,
oonsistent with other surface resouree values.
Under authority of the Porest Service Org-nic Aet,
the Forest Service adminigters regulatione for the
protection of surface resources from aectivities



concerned with locatabie rainecals. In managing the
uge of these resources, it {3 the objective of the
Porest Service that adverse environmental impacts
to surface and oultural features and values that
might result from lawful prospecting operattons be
minimized or repaired. This Is accomplished
through the use of reasonable conditions that do not
interfere with legitimate, wel-planned mineral
operations. The Porest Service provides research
information and technology to help with postmining
reclgmation. Annually, the Forest Service in Alaska
pravides for the disposal of millicas of tons of sand,
gravel, and stone.

Under a Memorandum of Understanding with
the Bureau of Land Management, the Forest Service
provides joint admininstrat(on of the general mining
lews on Forest Service lands. An example of this
joint responsibility ls the patent isgsued to the U.S.
Borax Company for mining clalms at thelr Quartz
Bll deposit. The Porest Service recommended
{ssuanee of this patent based on favorable findings
in the mineral report prepared by Fotest Service
mineral examiners,

The Forest Service cooperates with the
Department of the Interior agencies, particularly
the Buresu of Land Management, in {ssuing mineral
leases and assuring mitigation of surface impacts of
such activitlies. The Porest Bervice also cooperates
with the State ol Alaskm and private sectors in
development of energy and mineral resources on
Inholdings. One such inholding i the Bering River
coal fleld, under consideration for possible
development by Chugach Natlves, Inc., and others in
a eonsort(um.

The Alaska region of the Forest Service
encompasses about 23 milllon ecres (fig, 1). The
Service's reglonal office (5 in Juneau. Offices for
the Chugach Forest are In Anehorage, and for the
Tongass Forest, in Juneau, Sitka, Ketchikan, and
Peteraburg.

DEPARTMENT OF ENERGY

The functions of the Department of Energy in
Alaska are primarily in the areas of (1) adminis-
tering the current petroleum aots and Congressional
mandates relating to energy, (2) monitorlng grants,
and (3) overseaing ocontracts for studies of
geothermal and uranfum energy resources that are
described in this report. Most current activity is
coordinated with the Pederal Bnergy Regulatory
Commission. The Department maintaing a fleld
office in Anshorage.

The Bnergy Depertment® National Uranium
Resource Evajuation (NURE) program, formerly
aotive {n Alaska, has been termjnated. All non-
proprietary geosoience data, ineluding dri)l core and
cutlings and stream-sadiment samples, from this
program are Dbeilng transferred to the U.S
Geologieal Survay, However, proprietary infor-
mation about reserves or production are balng

retained by the Department's Energy Information
Adminingtration., Inspection of cores and cuttings
can be arranged through T. C. Michalski, U.8.
Geological Survey, MS 978, P.O. Box 2146, Denver
Federal Center, Denver, CO 80226. Information
about the samples can be obtained through B, R.
Burger, M8 973 at that address.

Few Department reports deailnt only with
Alagska were released in 1984, Thesa titles and
information about obtaining NURE repo~t= are given
in the references section under the Department of
Energy heading.

CONTACTS FOR FURTHER INFORMATION

Department of the Interior
Bureau of Land Michael PenfolA,
Management State Directo
Federal Bulldirg
701 C 8treat, Pox 13
Anchorage, AK 80513

Donald P, Blasko, Chief

Aleska Fteld O~erations
Center

Suite 101

201 East 9th Avenue

Anchorage, AKX 99501

Bureau of Mines

U.S. Pigh and
Wildl{fe Service

Robert Gllmoe»,

Regiona] Direttor
1011 Rast Tudor Road
Anchorage, AK 993038119

D.8. Geological
Survey

Donald Grybeck, Chief
Branch of Alaskan

Geology
4200 Un{versity Drive
Anchorage, AF 99508-4687

National Park
Service

Roger Contor,

Regional Director
Alaska Regional Office
2525 Gambell Street
Anchorage, A} 99503-2892

Departwent of Agriculture
Forest Service Michael Barton,
Regional Porster
Alaske Region
P.O. Box 1828
Juneau, AK 97802

Depertment of Energy
Fred Chlel,
Regional Represen-
tative
Pederal Bullding
701 C Strest
Anchorage, Al 99513



OIL AND GAS

In 1884, as in the previous several years, oll
and gas were the most valusble commodities
produced in Alaska, Just how important these
commodities are to the State and its residents Is
shown in a study sponsored by the Alaska Oil and
QGas Assoociation. Righty-five percent of the State's
revenues come fron taxes, rents, and royalties paid
by the oit sompanies, and more than a fourth of all
Alaskan households have at least one member
employed by an ofl company or ofl service company
{Anchorage Daily News, Dee, 11, 1984),

Alaska's two oil-producing areas, tha Arctic
North Slope and the Cook Inlet, provided a total of
nearly 631 million (42-gallon) barrels of oll and
natural] gas lquids, 200 billion cubiec feet of dry
naturel gas, and 1 trillion cubfc feet of casinghead
gas in 1884, This represents an increase over 1983 of
about L percent for oil and natural gas liquids and
1 percent for dry gas (Alaska Oil and Gas Conser-
vation Commission, 1885, listed with references
cited at the end of this secticn), Production in~
areases on the North Slope leases offset production
declinas from the Cook Inlet area, Produetion in
the latter area i3 currently declining at a rate of
10 to 15 pereent per year {(Alaska Journal of Com-
merce and Paciffe Rim Reporter, Oct. 15, 1984),
The daily rate of oil and natural gas liquids pro-
duetion from the entire State of Alaska at the end
of 1984 amoonted to 1.72 million barrels, or about
20 percent of the United States daily production.

During 1964, Federzl and State agencies
conduoted three onshore competitive oil and gus
legge sales, monifored and supervised lease
development, collected rent on lesses and royalties
on produation, and conducted numerous geologie and
geophysical studies relating to oil and gas resource
evaluation and land elassification. A major program
13 under way in the Arctic National wildlife
Refuge. Most of these studies are only briefly
raported in this cifeular; for Federal studles, the
reader i8 direected to the selected references listed
at the baak of this circular, and for State activities,

the State of Alaska quarterly report, "Alasl-a Mines
and Geology."

At competitive lease sales, a total of
$34.6 million in high bids was offered to acguire
about 637,000 acres for future expl-ration.
Information about the Jease sales is summarivzed in
table 1, and the lease sale areas are shown in
figure 2. The terms of the Federal leaves are
degoribed in the following section about the Bureau
of Land Management's activities, The terme« of the
State leases can be obtained from the Lease
Administration Office, Alaska Departmant of
Natural Resources, 555 Cordova Street, Anchorage,
AK 99501.

Industry activity for onshore Alaska In 1984
ineluded geophysical and geological surveys and
drilling of 9 exploratory wells (table 2, fig. 3) and
about 200 development wells. Development drilling
was concentrated primarily on the North Slope in
two producing and several developing fields,

ACTIVITY BY FEDERAL AGENCIES

Bureau of Land Management.—The Bureau of Land
Management Is responsible for all mineral levsing ot
public domein or acquired lands, regardless ¢! which
Federal agency is designated as surface manager.
This includes determinations of fair market value
based on analysis of ail available geclogieal,
geophysical, engineering, and economic deta. It
also fncludes responsibility for inspection and
enfor¢ement actions on exploration end develop-
ment operations on leased areas.

Tha Bureau in Alaska hes an automated filing
and recordating system for locatable and ]asable
minerals. As a consequence, all filings sre now
entered into the Alaska Automated Land Records
Syatem (AALRS). A computer-generated abstract is
avallable in the Alaska State Office in Anshorage
and {n the Anchorage and Fairbanks Distriot
Offices. The file includes a history of actior< and a
coinplete description of the land applied for In an
oil and gus offer to lease, lands rejected, and the
lands undar lease, as well as other information.

Table L—Onshore oil and gas lease sales in 1984; locations of leased areas shown in figure 2

Ares Sale and nunber Acreage Acreage ‘Total high
no. offered bjd on bids (millions
(x 1000) (x 1000) of dollars)
L Beaufort Seal and North ) ars 358 33,8
Slope Uplandg, No, 43 and 43A
2 NPRA, No. 841 . 1,691 0 0
3 Alaska Peninsula, No. 41 1,440 279 0.84

;Ubst tracts offshore
State sale

§ Pederel sale; see section about Bureau of Land Menagement aetivity for details
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Teble 2.—~Onshore exploratory test wells drilied in 1984; locations shown in figure 3

Well ) Locat[on Total Tate Remarks
no. well name (towmship- depth carpleted
range-~ (in teet)
section)
North Slope (Umiat meridian)
1 ARCD 1, Hani Springs State  10N-11E-12 10,937 4/3 susgended
2 Union 1, E de K Laffingwell  BN-22B-2§ 14,824 8/12 P/A
3 RExxon J-1, Alaska State 6N-22R-23 13,644 8/19 P/A
4 Sohio 6, Seg Delta 11IN-18E-2 10, 980 5718 suspanded
5 ARCD 1, PBU South Bay State 1IN-16E-22 9,700 1/9 suspanded
8 ARDD 2, Oliktok Point 13N-9E-~9 8,260 58/3 suspended
7 AROD 2A, Oliktok Point 13N-9E-9 9,750 6/18 P/A
Cook Inlet (Seward meridian)
8 ABOD/CIRI 1, Punny River AN-10W-23 18,009 3/117 P/A
Interior Alaska (Fairbanks merldjan)
5 AR 1, Totek Hills 78-124-36 3,580 10/8 P/A

1 pjugged and abandoned

A Memorandum of Understanding involving
the Governor of Alaska, the Bureau of Land
Manegement, the Regional Forester of the Depart-
ment of Agriculture, and the Undersecretary of the
Interior Department was signed in May 1882, The
memorandum established a mutually approved
schedule to study areas prior to oll and gas lease
offerings and identified key contacts in the State
and Federal offices to facilitate exchange of
information and review. 1t also confirmed a
commitment to cooperate on land-usa planning.

Under tetms of a June 1983 Memorandum of
Understanding among the Bureau, the Geological
Survey, and the U.S. Fish and Wwildlife Service
regarding the resource assessment of the Arctie
National wildlife Range, the Bureau's responsibilites
inciude the Collowing: (1) The Bureau will provide
two technical experts knowledgoable on all aspects
of geological and geophysical exploration practices
to serve on the interagency panel for reviewing the
technical acauracy of the industry exploration
proposats; (2) the Bureau will, (f necessary, provide
technically qualified field monitors to accompany
industry crews to assure the quality of the geo~
logieal and geophysical data acquired by the
permitees; (3) the Bureau will receive from the Fish
and Wildlife Service all oil and gas resource data
ganerated by the industry programs and will assume
responsgibility for its storage, handling, and security;
(4) the Burean will interpret and analyze all avail-
able geologia, geophysical, engineering, and eco-
nomie dats in order to provide tha Pish and Wildlife

11

8ervice with informetion needed to complete the
assessments indentllied in ANILCA Seation 1002 (h)
(1), (4), (5), and (8); and (§) the Bureau will £<sist the
Pish and Wildilfe Service in preparing appropriate
soctions of the mandated report by the Secretary of
the Interior to Congress. Most of the work required
of the Buroau by this memorandum will oceur in
1885 and 1986, as part of its essistance to the Fish
and Wildlife Service, Further information about the
asgessment is given in the section desoriting U.S.
Fish and Wildlife Service activities.

In establishing and implement{ng an ofl and
gas leasing program as required by Section 1008 of
ANILCA, the Bureau of Land Management has con~
ducted noncomgetitive lease offerings in three
areas south of 682 north, The Minchumina area was
opened {n 1981, the Denali-Tiekel area in 1982, and
the Seward Peninsula in September 1983, As of
October 1084, about 248,000 acres of the Minchu-
mina area, 2,3 million acres of the Denal-Tiekel
area, and 850,000 gcres in the Seward F-ninsula
area were under lease.

A lease sale In the NPRA, the fourth in the
series, conducted in July 1984 raceived no b'4s, The
lack of interest in this sale i3 thought ta be the
result of several faotors: litigation of the previous
NPRA sale by two North Slope Natives on the subs-
sistence issue, no driling on the first three sale
areas that could have provided informestion on
prospects in the area, and a downtum in the oil
market, along with continued high operating costs.
Terms of the Federal leases were similar to these
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offered In previous yeats—a royalty rate of 18
2/3 percaent with a cash bonus, The litigation of the
third NPRA leaga sale has gince Deen settled, and
one leaseholder, ARCO Alaska, Ine,, planned to drill
an exploratory well early In 1985.

The Bureau {8 transferring lands in the "utility
sorridor” between the Yukon River and Washington
Creek to the State of Alsska. The State has
requested that the rest of the lands Jn the corridor,
thoge gouth of the North Slope Borough boundary, be
made avallable for its selection under terms of the
Statshood act., The Bureau Is reviewing this
request.

The Annual Report of the Buraau's Branoh of
Pipeline Monitoring 1s available through the Public
Affairs Offica In the Anchorage Federal Bujlding.
The Branch, which assures that terms and conditions
of the Alyeska Pipaline Service Company's land use
agreement are mat, ig part of the Bureau's Division
of Mineral Resources.

The Northwest Alaskan Pipeline Company,
whieh proposes to bulld a natural ges plpeline from
Prudhoe Bay through Canada to the conterminous
Unlted States (tig. 2), has again delayed its schedule
of activity; during 1984, the company lost some
{tnancial support. A§ a result, the Bureau's
Involvement with this project was at a low level,
The Yukon Paoifle Corporation hag submitted a
right-of~way application to the Bureau of Land
Managemant for 8 gas pipellne from Prudhoe Bay to
tidewater near Kenal. The Bureau has responsibllity
for processing this application. The viabllity of
these pipeline projects i3 linked to demand and
price, worldwide, for natural gas.

U.8, Pish and Wildlife Service.—The mission and
peimary efforts of the Pish and Wildlife Setvice are
aimed &t the protection and conservation of flsh,
wildlife, and their habltats. The Pish and Wildlife
8ervice [3 responsible for the adminlstration of
16 Netional Whdlife Refuges in Alsske (totaling
more than 77 million acreg). The Service alzo
oooperates with all State and Federal agencies to
protect and econserve wildlife on the remaining
80 percent of Alsska. Any oil- end gas-related
activities on refuges ara subject to restrictions and
protective stipulat{ions developed by the Service.

On the Kensj Natfonal Wildlife Refuge (NWR)
in 1984, diminishing amounts of ofl continued to de
produced from Alaskas first commerceial oil (feld,
Swanson River, while gas production inoreased from
the Beaver Creek fleld. ARCO Alaska, Ine., con-
cluded a deep well test at Funny River and
completed another deep well by engle deilling from
the Wolf Lake No. 2 pad, Both wells were
abandoned. Thege ere the last in a thrge-well
exploration agreement batween ARCO and the Cook
Inlat reglonal Natlve corporation on Fish and
wildlite Service-canveyed subsurface property) the
Service manages the surface of thege lands,

Exploration-related surface activities on the
Arotic NWR coastal plain took place under Fish and
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widlite Service surveillance in accordance with
Section 1002 ¢of ANILCA. That section mandates
that an assessment be made of the fish and wildlife
resources of the coastal plain of the Arctic NWR
and the potential impaets of oil and gas exploration,
development, and produstion. Accordingly, the act
authorized @ baselina study [Section 1002 (e)] of
bjological and human resources and, in Section 1002
(d-g), called for limited petroleam explo~ation of
the refuge’s coastal plain, Exploration is to consist
of surface geological and geophysieal studies only;
exploratory drilling is not permitted. The explora-
tion program allows privete industry to gather data
about the petroleumn potential of the area. These
data also must be submitted to the Department of
the Interior for analysis. The assessment of the oil
and gas resources of the coastal plain will b3 part of
8 report to Congress to be submitted not later than
September 2, 1986. Congress will then decide
whether further exploration and development should
be allowed on the refuge.

The Pish and Wildlife Service Ik the overall
coordinator of the Section 1002 resouren asgess-
ment, The agency has entered into a three-way
Memorandum of Understanding with the Eireau of
Land Management and the U.8. Geologicel Survey
(June 1983); these agencies have the technlical
responsibility far determining the oil end gas
potential of the refuge. Further information ebout
the role of other Pederal agencies ig given in the
previous sections deseribing their activites.

In accordance with Rish and wildlife Service
regulations promulgated in 1983, a limited amowunt
of exploration was allawed on the coastal plain of
the Arctic NWR in 1984, Several compar'‘es were
permitted to conduct surface peological explo-
ration, To minimize adverse environmental impacts
associated with seigmfe explocation in arctic areas,
the Pish gand Widlife Service: (1) allowed only one
permittee to conduct selsmic exploration; (2) placed
fwl-time fleld monitors with each of the permitee's
selsmic crews, and (3) allowed only that amount of
seismic work belieaved hecessary to prepare the
required report ta Congress. Geophysical Service
Ing., as the sole permittee, collected 607 line miles
of seismic data,

After the first season of seigsmie work was
completed, the Fish and Wildlife Service determlned
that significant adverse impacts to fish, wildiife,
and other resources had not gccurred. In December
1984, the Service announced that a sacond e2ason of
selsipic exploration (not to exceed §80 lire miles)
would be allowed during 1985, The Service belleves
that the additional seismic work ls necersary to
fully assess the oil and gas potential of the area and
to produce the Congressional report,

Section 1008 of ANILCA provides fo~ oil and
gas exploration on refuges in Alaska. During 1984,
speclal-use Qermits were issued for surface
geological work on the Alaska Meritime. Alaska
Peninsula, Arctic, Bechsrof, lzembek, Togiak, and



Yukon Rlats NWRs, Copies of data resulting from
geological and geophysical exploration are now
required to be submitted to the Pish and Wildlite
Service., Under an sgreement begun jn 1984 with
the Bureaa of Land Management, the data are
teansmitted to that agenoy for secure storage. The
data submitted by permitees will be used in future
land management decisions. Bonds at $10,000 ere
now required with permits.

S8ection 1008 of ANILCA also calls for
establishing an oil and ges leasing program for lands
south of latitude 689 north, pursuant to the Mineral
Leasing Act of 1920 as amended. This program does
not apply to NWRs where the Secretary of the
Intecior, after considering the national interest in
these resources, determines that exploration or
development of petroleum resources would be
tneompatible with the purposes of the refuge.
Seation 304(g) of ANILCA cites the comprehensive
conservatipn planning process as a means of
identifying parts of NWRs where petroleum leasing
o¢ ather activities may be compatidle.

During 1984, the Comprehensive Conservation
Planning process began on the Kenutl, Koyukuk,
Nowitna, and Yukon Delta NWRs. In the process,
defining the lmits of the study and the torm and
content of the report and collection of related data
ara the first steps; following this, alternatives are
drawn up, Then the draft plans are released for &
90-day period of public review. Draft releases are
scheduled for 1985 on the Kanutl, 1888 on the
Koyukuk and Nowitna, and 1987 on the Yukon Delta
NWRs. Nearing completion was planning on the
Kenal NWR, where about 100,000 acres in the
Chickaloon Flats area s recommended for closure
to oll and gas leasing. Planning continued on the
Alaska Peninsula, Becharof, Izembek, Kodisak,
Tetlin, Togiak, and Yukon Flats WWRs, and also,
without State participation in the former Bristol
Bay Cooperative Management Plan, on a regional
plan for the Alaska Peninsula, Becharof, [zembek,
and Toglak NWHs. Individual refuge plan drafts
were raleased for Alaska Peaninsula, Becharof, and
Izembek NWRs. (See the references listed for the
Pigh and Wildlife Bervice at the back of this
oircular.) For the Alaska Peninsula, the Fish and
Wildlife Service proposes wilderness status for B4
percent of the refuge lands and oll and gas
exploration for the remelnder—around and near
Herendeen Bay, Port Moller, Sandy Lake, and
Ugashik Lakes, For the Bacharo{ NWR, the pre-
farred alternative in the draft plan inoludes about
400,000 acres propased as wilderness land narth and
south of Beeharof Lake, adjacent to existing wilder-
ness. Northwest of the lake, no wllderness is
praposed, and geophysical esploration would be
allowed on a caze by case basis. On the RZembek
NWR, 95 percent of the refuge (s now wilderness,
and the prefarred alternative in tha draft plan calls
{or no leasing for the romainder,
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If refuge lands are to be legsed tv the Bureau
of Land Managament, such leasas will be competi~
tive if located in & Pavorable Potroleum Geologic
Province (fig. 2) or noncompatitiva if not so
located. Al leaging, exploration, ce produatjon
would ba sudbjeat to permits and stipuletions
designed to protect fish, wildlife, and local
subgistence aotivities and to National Environ-
mentat Policy Act regulations.

On State lands arpund the Prudhoe Bay and
Kuparuk oil fields, between the Colville and
Canning Rivers, Fish and Widlife Service activities
inalude review of Corps of Engireers permit
applications under Sectlion 404 of the Clean Water
Act, Pish and Wildlife Service recommendations
are often adopted by the Corps of Pnginsers and
result in the avoldance of adverse impacts to fish
and wildlife. In those instances where Impacts
cannot be avolded, the Service offer? recomman-
dations for mitigating those impaots.

U.8. Geologieal Survey.—The North Slope
continues to ba the focus of most Geolngical Survey
studies related to onshore oil and gs resources.
These and other studies are belefly highlighted
below.

* The operat(onal phase of the Federal petroleum
exploration program In the NPF.A was com=-
pleted In 1981, More than 30 tachnleal
reports by Survey sciantists are (n the final
stages of preparation for publication as a
Geological Survey Professional Faper, Toples
to ba Inoluded are stratigraphy, sedimen-
tatlon, seismic stratigraphy, petrography,
paleontology,  Dbiostrstigraphy, petroleum
source-rock geochemistry, structural geology,
direet hydrocarbon deteation by aeromagnetic
and helium methods, agsessment results, and
exploration history, A profuse'y [Mustrated
non-technical report on this program was
published in May 1988, Most d-ta from the
1974-81 exploration program, as well as
numerous pertinent eontractor reports, are
avallablje to the public through the Natlonal
Geophysical and Solar-Terrestrial Data
Center, Boulder, CO 80303, Thelr catalog
itemizes information about 38 weils, 14,770
line mides of reflection seismic surveys,
52,000 gravity meeasurements, £nd aumerous
reports about geology, geophysics, the
environment, construotion, and Icaistics.

* Agreement was reached betwaen tha Department
ol the Interior and the North Slope Borough on
the transfer of the Barrow gas fislds to the
Borough. The Geological Suevey had operated
the gas fields and supplied the residents of
Barrow since 1976, In 1984, the legislation
was enacted and the transfer completed. The
complex legislation granted the Borough sub-
surface rights to the South and Rast Barrow
gay fields and the Walskpa gas Ciscovery site,




a5 well as $30 million to defray costs of
operating the field. The Arctic Slope
Rogional Corporation gave up subgurface
rights to about 63,000 acres west of the NPRA
and 102,000 acres south of the NPRA in the
Qates of the Arctic Nationa) Park.

* Framework geologic studies continue for the area

east of the NPRA: the Central Arctic
Management Area and the Aretic National
Widlife Refuga. Reports {ssued for these
aregs in 1984 include information about oft
and gas resource assesyments (Bird, 1984),
structural geology in the central Brooks Range
(Relley, 1984a, b), measured sections of
Cretaceous and Tertiary rooks (Molenaar and
othars, 1984) and late Paleozoic and Mesozoic
rocks (Detterman, 1884), low-altitude
seromagnetic surveys for petroleum (Donovan
and others, 18684), and a newly compiled
geologic map of the northern part of the
Arctic NWR (Bader, 1984),

* A study of natural ges hydrates on the North Stope

was lnitiated in 1984, The 3-year study,
funded by the Departmant of Bnergy, has as
its primary goal a detafled examination of
data from northern Alaska about known gas
hydrate oecurrences and the synthesis of a
model for thelr formation and occurrences.
Ultimately, the work will jead to a gas-
bydrate resourca asgessment.

* A team of scientists from the Geologiesl Survey

conducted flald studles {n the Aratic NWR in
1984 as part of a program to integrate surface
geologie studles with subsurface seismic and
woll data to produce an of) and gas resource
assessment of the ANTILCA 1002 area, maost of
which is loeatad on tha coastal plain of the
refugs. The aqssessment, scheduled for
completion i{n 1985, will be part of an linter-
agency (Bureau of Land Management, Fish and
wildlife Service, and U.S. Geologioal Survey)
report to Congress in 1988, (For morg detajls
on the ANILCA 1002 study, see sectlons of
this publication by the Fish and Wildlife
Service and Bursau of Land Management.)

A program to assess the quantities and
distribution of undissovered oil and gas
regources beneath omhore Federal lands
throughout the Upnited States was initiated in
1984. A play-snalysis technique will be used
to systematically evaluate these lands, Many
of the Survey®s geologists who work In Alaska
will be involved In this program becsuse of the
large amount of Feders]l land in Alaske.
Antfelpated products of thls program include
publications reporting the oll and gns resource
ostimates, methods of agsesament, and petrol-
eum Egsology and supporting data for areas
assessed. Completion of this program is
scheduled for late 1986,
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® Algo [nitiated in 1984 was a nationwide program
to study the evolution of sedimenta-y basins.
The North Slope is one of six United States
bagims selested for study. The program,
scheduled to 18t 5 years, is designed to
provide a coordinated and multidieiplinery
approach to research studles in sedimentary
basins of various types, The studles will
nvestigate all aspects of the Dbasin—its
organic and inarganic componenta. f{iuids,
physical and chamieal conditions, ani ahanges
and interactions through time—in addition to
oll and gas resources. Aaticipated pcoducts
incjude new maps, charts, analyses, and other
data reported with state-of-the-grt Lntar-
pretations.

* Geological Survey scient(sts continued their
project to summarize the geology and eval-
vate the petroleum potentlal of all interior
Alasks basins (thosa south of the North Stope
and generally north of Cook Inlet ay ghown on
tig. 3) during 1984, A 1-month hallcopter-
supported field program measured grevity and
magnetic properties and studied strotigraphy
in the Nenana basin and tha Yukon Flats
basin-Kandik fold beit. Gealogic lterature
and geophysical and well data pertaining to
these interior basins are summeérized in
Di Bona and Kirschner (1984). Sevoral talks
were presented on this project in 18°4, and a
map Showing the basins was prepared for .
publication in the Decade of North American
Geology volume on Alaska.

INDUSTRY ACTIVITY

Industry exploration and production a~tivity in
Alaska during 1984 was directed to both onzhore and
oftshore areas. Summaries of these activities have
been publlshed in Petroleum Information't Alaska
Report for January 9, 1985. and the Oil end Gas
Journal fssue for Juna 25, 1984. A surmary of
North Slope petroleum development wag also
published {n 1984 (Alaska Mlnes and Geology,
October 1884), Only the highlights of onshore
activities are summarized below.

* The complilation of Information about industry
surface geologle investigations is generally
obtajued from private scoutlng services, and
stgtistics are normally released late In the
year following the activity. Thus, information
for 1984 will not be available until late 1985,
However, information for 1883 has also not
been reported, and thus Is not yet available.
(See Jones and Hiles, 1984,)

* Data from 1984 jndustry geophysical su-veys are
also obtained from private scouting serviees
and will not be avallable untll lgte 1985,
Durlng 1984, however, information about 1983
sotivity was published (Jones ard Hiles,
1984). i 1983, onshore geophysical surveys



consisted of about 34 fleld~crew months, a 80~
percent decrease over 1982, Most ol these
surveys were conducted on the North Slope,

* Four companies and one Alaskan Native corpora-

tion driled 9 onshoce exploratory wells in
1984, as compared to 10 in 1983 and 13 in
1982, Seven of these walls are on the North
Slope, one is in the Nenana basin, and one iy in
the Cook Inlet basin {table 2). Few data from
these wells have been released. Several of the
North Slope wells were drilled near Xnown oil
fields end have been suspended (as reported in
several issues of Patrolaum Information's
Alagka Report). At year's end, two additional
wells, one on the Alaska Peninsula and the
other In the Cook Inlet basin, were tearing
completion.

¢ Saven oil companies and several lease brokers

representing numerous {(ndividual investors
participated In one or more of the three
ecompetetive leass sales {n 1884, They offered
about $35 wmillion In high bids for about
650,000 acres of lend (table 1). The Native
village of Venetie recelved at least 20 offers
for leases to explore for oll and gas on triba)
lands. These lands are located on the south
flank of the Brooks Range about 140 miles
east of the trans-Alaska pipeline (fig. 2).
Little additional informatlon on this sale has
been made publi¢ (Anchorage Dally News,
June 17, 1984).

®* On the North Slope, Chevron USA, Ine,, Sohlo

Alaska Petroleum Company, and BP Alaska
Bxploration Company completed a winter
saismie survey In 1884 on 92,000 acres of
Raktovik village lands in the Arctic NWR (fig.
2)., The companies have announced plans for
an exploratory well to be drilled on these
lands In early 1985,

* A winter selsmic survey of the coastal plain of the

Arctic NWR was completed by Geophysieal
Service, Inc,, a subsidlary of Texas Ingtru~-
ments, for a 23-member group of oll
companies. This survey, the first to be
allowed [n the refuge, is designed to provide
more datalled Information about the petro~
leum potential than was previously available
fromn surface studies alone. Nesr the year's
end, the Pish and Wildlife Service approved a
second season of selamle work to provide more
information about this area as recommended
by solentists in the Bureau of Land
Menagement and U.8. Geologieal Survey.

¢ The Prudhoe Bay fleld {3 ranked as the 18th

largest oil field (n the world (Tiratsoo, 1984)
and iz now about one-third depleted. To help
sustain a& daily oidl production of about
1.5 million barrels (42 gallons per barrel), &
seawater treatment plant wes i{nstalled, and
by year's end, about 1 milllon barrels per day
of seawater was axpeated ta be injected (nto
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the producing reservoir (Petroleum Infor-
mation, Alaska Report, July 5, 1984),
Emerging technology duriag the next 5 years
will increase the recoverable roserves of the
Prudhoe Bay field by 1.8 billion barrels,
according Richard Bray, president of the Sohio
Petroleum Company. Total recsvery from the
tield would thus be increased to 11,4 billion
barrels or slightly more than 50 percent of the
original oil in placc—a significantly better
recovery than the normal oilfield recovery of
30 percent (Petroleum Information, Alaska
Report, Oct, 10, 1084),

* Oil production from the Kuparuk River field at

year's end was 182,000 barrels por day, meKing
It the Nation's second ]argest producer.
During 1884, {nstallation of a second produc-
tlon faeility and & new 24-lnch pipeline that
connects Kuparuk to the trans-Alaska pipeline
resulted in nearly doubling dally production.
These developments ocombired to Ppush
Kuparuk production past the Natlons's
previoua No. 2 oil producer, Cilifornia's EIK
Hills, which produced about 130,000 barrels
per day (Oll and Gas Journa), July 30, 1984).
During 1984, Kuparuk production averaged
126,400 bvarrels per day, approXimately
16 percent more then in 1983, 2 landmark was
reached August 23, 1984, w4en the fleld
produced its 100 millionth barral of ofl.
Approximately 110 productiom wells were
drilied in this field in 1964, bringing the total
number drilled to date to 240. Plans eall for
drilling an additional 140 wells in 1385. More
than 725 wells will be needed to compistely
develop the field. Installation of a third
production facility la sechedule¢ for late 1988,
and continued drilling of production walls is
expected to bring the field to [ts peak
produation rate of 250,000 bar-els per day in
1988, The current 60,000 barral-per-day
seawater injection program wi'l ba expanded
to serve the whole field in 1988. Major owners
of the Kuparuk River field are ARCO Alaska,
Inc,, BP Alaska Exploration Campany, Sohio
Alaska Petroleum Comany, and Union Oil
Company of California. Minor {nterest owners
are Exxon Co, USA, Mobil Oil Corp,, Phillips
Petroleum Company, and Chevron USA, Ine.
(Alaska Journal of Commarce ard Pacitic Rim
Reporter, Cct. 28, 1984), .

* The Milne Point field s expeated to begin oil

production in early 1986 at an initial rate of
30,000 barrels per day. In 1884, Conoco, Inc.,
and its partners (Champlin Petroleum
Company, Cities Service ot and Gas
Company, Chevron USA, Ine,, an-t Reading and
Bates Petroleum Company) an~ounced their
declsion t0 proceed with development. nitial
production will come from the Kuperuk River
reservolr. Deavelopment plans cal) for later



production from Upper Cretaceous reservoirs,
at a depth of 4,000 feet and contalning 4-20-
degree gravity oll, Total recoverable oll from
the field i3 expected to be 100 wmilien
barrels. Production wlll require an ll-rlle,
14-Inch pipeline to connect the field with the
Trans-Alasks Pipsline System. BElghtean wells
have already been drilled In the fleld, aund
tirst-phass development calls for the drilling
of 24 more wells from two drilling pads (Oil
and Gas Journal, March 5, 1984), A reservolr
pressure maintenance program wlill operate
coneurrently with production by injecting
45,000 barrels of water per day (Anchorage
Dafly News, Peb, 24, 1984),

% ARCO Alaska, Ina. announced plans 1o begin

development of the Lisburne oll pool, which
underlies the northeastern part of the Prudhoe
Bay field. ARCO estimates that this pool
oontains 1 to 3 blijion darrels of oil (n plece.
Ownership of the fleld is split am ARCO
(40 ?efeent), Bxxon Company USA (40 per-
cept), and Sohlo Aleska Petroleum Compeny
(20 percent). Combined development costs
are estimated to De $1.5-2,0 billon. mitial
production, in 1987, is schedujed to be 100,000
barrels of ofl per day. The frst phase of
davelopment will {nolude drilling 180 wells,
constructing six new drilling sites, and
installing oil and ges handiing facilities
(Anchorage Times, Jan, 31, 1984). Durlng
1984, ARCO reoceived the necessary permits
for onshore development and let aontracts for
praduction facilities (Ol and Gas Journal,
Sopt. 10, 1984),

* Tha Bndicott oll fleld, located a few miles east of

Prudhoe Bay and mostly offshore, is now
scheduled for development. The dealsion,
made in 1984, was announced by Sohio Alaska
Petroleum Company. The U.8. Army Cocps of
Bngineers has epproved a 3-mile caousewny
esonnecting two gravel isiands from whioh the
fleld will be drilled and produced (Anchorage
Dally News, Dea, 8, 1984). The development
schedule calls for o} production to begin in
1988 at a rate of about 100,000 barrels per
day. Ultimate recovery of about 350 million
barrels is expected. Other {oterest owners are
Amoco Produation Co., ARCO Alaska, Ine.,
Rxxon Corp., Union Oil Company of Califor-
nig, Doyon Ltd., Cook Inlet Region, Inp., and
Northwest Alaska Native Association Reglonal
Corp., Inc. (Oll and Gas Journal, Oot. 8, 1984).

* ARCO Alagka, Ine,, announced the startup of a

pliot project In 1984 to determina the
feasibility of developing the multibillion
barre] ofl acoumulation, West Sak, This
accumulation overliea the Kuparuk oll field at
depths of 3,000-4,000 feet (fig. 3). The fleid
operators wilt injeat hot water into the reger-
voir to heat the oil sufficiently to reduce its
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viscosity and make it easler to prcduce. In
1984, 18 producing and injecting welly were in
operation, producing 1,000 barrels of oll per
day, Plans call for drilling additional wells.
Other Interest owners in this field are BP
Alaska RExpioration, Ine., Sohio Petroleum
Company, Bxxon Cotp., and Union Off Com~
pany of Californja (Alaska Journal of Com-
men;e and Paecifie Rim Reporter, Nov. 12,
1984),

¢ The Point Thomsgon field may contain 5 trillion

oubic feet of recoverable gas, 3&N million
barrels of condensate, and minor emounts of
oil, according to Bxxon Company USA. This is
the flest publle information about tha size and
composition of this fleld since its discovery by
Exxon in 1977. Commeraial production of the
field reportedly depends on the construction
of a gas pipeline from the North Slope (Oll and
Gasg Journal, Mareh 12, 1984).

» Chevron U84, Inc., planned to install ¢ new en-

hanced oll recovery system In 1984 fo recover
an additional 3 million barrels of oil from the
Swanzon River field In the Cook Inlet basin.
This wes the firat commercial ofl fleld in
and it has already produced about
200 milllon barrels of oil in ita 268-year life.
So far, 48 percent of the original oil in place
has been recovered. The company plans to
incresse the pressura of natursl gas injected
{nto the reservolir In order to make the gas
combine more readlly with the ol ang push it
from injection to producing wells. The fleld
once producing at 38,000 barrels per day (bpd)
in 1887, now produces at about 8000 bdpd
(Anchorage Daily News, Jan, 25, 1984).

* During 1984, plans were mada publie for future oil

and gas developments. Unlon Oil Company of
California announced that gas production from
the Cannery Loop fi6)d in the Cook Inlet basin
Is likely to begin within 3 years (Alaska
Journal of Commerce and Pacifie Rim
Reporter, April 16, 1984), Renewed drilling at
Katalla, the first oil fleld discovered in Alaska
end located near the shora of the Guif of
Alaska, ls planned for early 1985 by Alasks
Crude Ofl Corp.
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URANIUM RESOURCES

A slump in demand for uranium has oreated a
nat{onal surplus that has regulted in low prices and
little exploration activity. Uranium deposits with
very low production costz, such as high-grade
surficial deposits, are the only currently economical
operations, and none are in Alaska. The potentially
high cogt of development rules out graduetion trom
known Alaskan ursnium deposits and discourages
further exploration,

ACTWVITY BY FEDERAL AGENCIES

U.8 G ical Survey.,—A uranium ocourrence in
Death Valley on the Seward Peninsula (flg. 4) is
being studied, The occurrencs, which may have
commeraial potential, was discovered in 1878 by
Regearch Assoclstes through the use of airboene
radiometric devices. It was developec by Greatland
Exploration, Ltd, &and Houston International
Minerals Co, from 1879 through 1881. Additional
fieldwork and laboratory investigations started by
the Geological Survey in 1982 are continulng. This
deposit was brlafly deseribed by Dickingon and
Cunnilngham (1984; this and other referances cited
are listed at the end of this section). The host
sandstone eontains sbundant carbopac~ous material
and fs Interbedded with other Uthologies deposited
in a fault-bounded depression that is an extension of
tha Death Vallgy basin. Pieldwork in the aren is
planned for 1986, and laboratory invectigations are
under way.

Rleld studies and laboratory wcrk {n several
other areas, including Admiralty Islard (Pybus Bay
aereay fig. 4) and the Healy Creek coal basin (fig. 4),
ara in Progress,

A guide to a folio of geologic information
about the Medfra quadrangle defires favorable
araeas for beryllum-fluorite-uranlum vein deposits
in the area (Patton and others, 1984). An additional
geologile report about previougly complated studies
of uranium geology in the southern part of the
Admiralty Trough, southeastern Alaska, has been
published (Dickinson and Campbeli, 1884), Gough
and others (1884) released results o a chemical
survey, Including urenium and thorjumr. of soils and
other surficial materjals in Alagka,

Department of Eh%.-—'rha Department of
Energy a report about a study that involved
collection and analysis of samples of stream
sediments, groundwater, and surface water from the
conterminous States and Alaska to determine
concentrations of uranium sand other selected
elements (Bendix Rield Engineering Corp., 1884),
The Department's National Uranfum Resource
Evaluation program has been tarminated, and during
1984 nonpropristary information was transterred to
the Geological Survey offices in Denver. Further
information about this materlal Is given in the
introductory pages to this circular.
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GEOTHERMAL RESOURCES

Alaska's geothermal resources arg used only
locally and on a small scale for recreational
purposes, space heating, and agriculture, However,
the widespread centers of voleanism and of
fumarolic or hydrothermal activity in the State
suggest a large geothermal energy Ppotential.
Development of this potential is lkely whare

mearkets ocurrently or potentially occur—for
example, ports in the Aleutian Islands or along
transportation corridors near the Wrangell
Mountains.

ACTIVITY BY FEDERAL AGENCIES

U,5. Geological Survey,—A agooperative effort
batween the Department of Geology at Rice
University and the Geological Survey was begun in
1984 as part of a field and chemical study of the
voleanjc history and geotharmal potential of
Kialagvik, Chiginagak, and Yantarni volcanoes on
the Alaska Peninsula. These studjes are &
continuation of the Survey's Geothermal Investi-
gations program, which in Alaska emphasizes
geologic mapping of volcanic centers to better
racognize those that may have young, shallow
magma chambers.

STATE STUDIES

In 19682 and 1983, under contract to the Alaska
Power Authority (APA), Republic Geothermal, Inc.,
earried out surface studies and drilling to confirm a
geothermal reservoir on the flanks of Makushin
Voleano (fig. 4). Steam at 379° F (192° C) was
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confirmed at a depth of 1,849 feet in 1383,
Continuing {n 1984, Republic performed a flow test
over a 34-day period, during which tha bottom-hole
temperature was maintained at 1€3° C. "The
Unalaska geothermal exploratlon prcjeat, Phase I
{inal report,” prepared by Republic for the APA,
wag made avaflable in June 1984. The report covers
all field activities and presents data o9tained by the
close of the 1983 season. "The Unalasva geothermal
axploration project, Executive {inal report," which
ineludes the results of the 1984 gseason, was released
in December 1984, (Citations for these and other
reports mentioned are listed at' the end of this
section.) Other toplicsa) papers about a variety of
eologie, hydrologic, ¢hemical, and geophysical
eatures of the Makushin Volcano area have been
published in the Transactions of the Geothermal
Resources Council (its volume 7, published in 1983)
and by the Alaska Division of G=ological and
Geophysical Surveys (ADGGS) (Nye, Queen, and
Motyka, 1984; Motyka, Moorman, and Poreda, 1983),

The State's Geophysical Institute in 1984
evaluated data coollected praviously on the
geothermal potential of the Wiltow area in south-
central Alaska and on several areas of mud
volcanoes in the Copper River basin (fig. 4). Some
studies in the Copper River basin rrare made in
oconjunction with ADQGS. Reports about the
Copper River basin have begen releaged (for
example, Westeott and Turner, 1983). A statewide
geothermal resources map was published by ADGGS
in 1984 (ADGGS, 1984), following an earlier repoct
of a reconnaissance study of hydrothermal resources
in the Aleutian Are (Motyka, 1983).

The Energy Program Management Office,
Naval Weapons Center, China Lake, Callf., called &
mesting of interested agencies and other parties In
Anchorge in 1984 to discuss potentic]l geothermal
davelopment on Adak Island (fig. 4). A summary of
results obtalned during previous gernhysical and
geologic surveys on the island was pre~ented, and a
conaerted effort to secure funding for deep drilling
to confirm a geothermal resource on Adak Island
was anpounced.

REFERENGES CITED

Alaska Division of QCeologicel and Geophysical
Surveys, comp., 1944, Geothermal resources of
Alaska: Produced by the Natlonal Oceanic and
Atmospherie Administration for the Depart-
ment of Bnergy, 1 sheet, scale 1:2,500,000.

Motyka, R, J., 1983, High-temperature hydrother-
mal regources in the Aleutian Arc: Journal of
the Alaska Geological Soctaty, v. 3, p. 87-39,

Motyka, R. J., Moorman, M. A., and Porada, Robert,
1983, Progress report—Thermal fluid investi-
gations of the Makushin geothermal sarea:
Alaska Djvision of Geological and Geophysical
Surveys Report of Investigations 83-18, 52 p.,
1 pL



Nye, C. J., Queen, L. D., and Motyka, R, J., 1084,
Geologic map of the Makushin geothermal area,
Unalasks Island, Alaska: Alaska Division of
Geological and Geophysical Surveys Report of
investigations 84-3, 1 sheet.

Republic Geothermal, Inc., 1984, The Unalaska
geothermal exploration project, Phase I {inal
report: Aleska Power Authority, sections
individually paginated.

Repubiec Geothermel, e., 1884, The Unalaska
geothermal exploration project, RExecutive
summary report: Alaska Power Authority,
38 p.

Westeott, E. M., and Turmer, D. L. 1983,
Geothermal energy resource axploration of the
eastern Copper River Basin, Alaska: Geo-
thermal Resources Council, Transactioms, v, 7,
p. 211-213,

COAL AND PEAT

A landmark in Alaska's infant c¢oal export
industry was reached when coal left Healy (Nenana
comd [ield) in December 1884 by the Alaska
Raflroad, bound for Seward to be shipped to Seoul,
Korea, This event capped many months of planning,
negotiation, and construetion, some of which was
dagoribed {n tha 1984 circular of this series.

Of the 10 medium to large coal fieids in
Alaska, four were of particular interest to {ndustry
in 1984: the Beluga fleld, the Nenana {ield, the
Bering River field, and the Matanuska flald
(fig. 4). The State continues to study coal in the
northwastern part of Alaska and In the Matanuska,
gerel‘;?aen Bay, Chignik, and Unga Island ¢oal fields

ig. 4).

ACTIVITY BY FEDERAL AGENCIES

U.S, Geological Survey.--The Geological Survay
has been investigating the southeastern part of the
Northern Alasika coal fleld as part of its Alaska
Mineral Resource Asgessment Program (AMRAP)
work, (See the nonfuel minerals section for &
description of AMRAP.) The narthern parts of the
Kk River and Chandler Lake quadrangles (fig, 4)
contain coal that has a low sulfur content (0.13-
0.43 percent) and an apparent rank of high volatile
B bijtuminous. Preliminary results of Geologlioal
Survey studies {ndicate that the coal also has low
concentrations of elements of envitonmantal
concern and elements that have economie potential
as by-products of coa) utilization.

The QGeological Survey has algs been
examining coal and associated rocks in the eastern
hglf of the National Petroleum Reserve {n Alaska
(fig. 4). Preliminery results of these studies suggest
that the coal formed ln deltaie anvironments, It has
a low sulfur content end an apparent rank of high
volatile C bituminous.

The Cook Inlet coal lands sre of continting
interast to the Survey, which has been studying the
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engineering aspeots of geologic materials in these
conl fialds. Drilling has been an important part of
these studigs. In 1884 the Geological Survey drilled
a bole (n the western part of Anchorage that
penetrated 250 feet of possible Tyonek Formation
(the unit in which most Cook hiet coal is found).
The hole was drilled as gart af ongoiny seismlo
hazard evaluation studies and stratigraphle investi~
gations in the area.

Bureau of Land Management.—The Bureau of Land
Menagement continued its work on two p-efarence
right lease applications. Interest in coal leasing on
Pedera)l lands in Alagska [8 currently low,

STATE ACTIVITY

The City of Seward sold $12 millicn in tax-
exempt (ndustrial bonds to finanee constru~tion of &
coal-loading faellity in the port of Seward, The
eonstruation was completed In late 1984, and the
installation cons{sts of a conveyor systam and &
stacker-reclaimer capable of handling 1,0"0 metric
tons per hour. The fmeility was buflt to handle
shipments of coal from the Ugibelli mine to Korea.

After a series of public hearings, the Depart-
ment of Natural Resources offered nine {racte in a
coal lease sale Iln Dacember 1384. Thwe traots
encompassed 13,865 acres in the Wishbons Hill and
Moose Cregk nreas of the Matanuska coal field (fig.
4), According to the Anchorage Daily News (June
14, 1984), thizs area contains at Jeast 100 million
tons and possibly as much as 500 millicn tons of
coal, The State will receive more than $15,000
annually in rent until coal is produced or the leases
lapse (Petrofeum Information, Alaska Rsport, Dec.
18, 1984). (See industry activities, below.)

The Division of Geologleal and Geophysieal
Surveys began an investigation of coal fields in the
Herendeen, Chignik, and Unga Island areas (fig. 4),
The study is synthesizing all avallable date, setting
up a sampling program to determine coal quality,
ang studying the geologio history of the areas.

The Alagka Leglslature has appropriated
$2 million for the Alaska Natlve Fourdation to
develop a preproduction program for onal in the
Cape Beaufort area (fig. 4) (Alaska Journal of
Commerce and Pacifie Rim Reporter, Nov. 12,
1984). This area is part of one of the world's largest
coal provinces, which ocontains potential coking-
quality coal resources. The program will identily
locatjons of future mines, transportatior methods,
marketing strategy and coal uses, amnd environ-
mental {ssues. A recent study of the area indicated
that as muah as 80 parcent of the diesel fuel
currently used in this part of Alaska could be
replaced by coal,

INDUSTRY ACTIVITY

The following paragraphs present hizhlights of
the 1884 activities by private industry.




% The Diamond Shamrock Coal Company was trying

to secure markets for its 1 billlon tons of low-
sulfur subbituminous coal in the Beluga coal
field {fig. 4) (Anchorage Deily News, May 10,
1984). The ooal field {s 12 miles from
tidewater, The company has estimated that it
will sost $600 million to davelop a mine,
eanstruct a conveyor to tidewater, and bulld &
conl-loading facility. Early in 1984, Diamend
Shamrock took 210 tons of the Beluga coal to
Japen {Alaska Journal of Commeree and Pact-
fic Rim Reporter, March 5, 1984), Mitsublshi
Heavy Industries, Ltd,, Japan, began combus-
tion tests, Potential users, such as utility
companies and cement and paper mills, were
invited to observe the testing,

® Diamond Alaske Coal Company, & subsidiary of

Diamond Shamrock, reactied an agreement
with the Japanese Electric Power Develop-
ment Company to study development of coal
in the Beluga coal field. The Environmental
Protection Agency was preparing an environ-
mental impect statement (EIS) for the
project. The project calls for open-pit mining
and reclamation of about 3,000 aores, of
which 450 scres would be worked at any
time. Average pit depth would be 200 feet.
Crushed coal would be taken by conveyor to
loading facilities. The RIS will cover most
aspects of the project, (ncluding mine
weastewater (Alaska Beonomic Report, Jan. 14,
1985; Alaska Journal of Commerce and
Pacifie Rim Reporter, March 4, 1985),

® Rocky Mountain Bnergy, Inc., with Rock Springs

Royslty Company, was the high bidder on
three tracts totalling 5,224 acres in the
State's coal leage in the Matanuska eoal field
(fig. 4) (Alaska Journal of Commerce and
Pacific Rim Reporter, Deo. 17, 1984). Rocky
Mountain Bnergy and Hawley Resource Prop-
ertieg, Inc.,have tentative plans for a mine-
mouth powerplant, a $410-million complex
capable of generating 150 megawatts for
disteibution to s power network in south-
central Alaska. Aotion on this plan depends
on the principals’ receiving a commitment to
purchase the power. Expected run-of-mine
production would be about 700,000 tons of
coal annually. Coal will be trucked from the
mine to an underground hopper. Environmen-
tal concerns are being addressed in plans for
power generation and reclamation (Alaska
Journal of Commerce amd Pacific Rim
Reporter, Jan, 28, 1985),

¢ The Matanuska Hleetric Association, the only

other bidder in the Matanuwska coal lease sale,
offerad the minimum amount stipulated by the
State. The utility company Is seeking
alternative power sources for the next decade
and beyond. By bldding on the tracts, it can
hold them for 10 years; otherwise, the
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unsought land would return to State control
and possible future lease offerings.

® KADCO, the Korea-Alaska Development Com-

pany, completed a fourth season of geologic
mapping and exploratory drilling in the Bering
River coal field (fig. 4). The company is a
joint venture among Samsung C~mpany, Ltd.,
Deesung Company, Samchok Csmpany, and
Hyundai Corp. of Korea and the Chugach
Alaska Corporation, a Native organization.
According to the Alaska Ecoromjc Repart
(Sept. 6, 1984), the 72,000 eerss of Native-
held land in the coal field is less than 60 miles
from Cordova erd contains anthracitfe soal of
higher quality then most cocal in the State.
This fleld has es mueh as 180 million to
1billion tons of ecoal (Alaska Journal of
Commerce and Pasific Rim Reporter, July 30,
1984). The company's plans call for from 40
to 50 percent of the coal to b3 exported to
Korea by way of a port to ba b:iit st Katalla
and a mine-mouth powerplant th~t would burn
a mix of coal dust and oftf ard that could
supply electeicity to the ofty of Cordova as
early as 1989. A spokesmen for the eompany
reported (Alaska Journal of Commerce and
Pacifte Rim Reporter, Peb. 18, 1985) that the
area to be mined first has been salected and
that the studied ares ocontair< nearly 59
milljon tons of mineable coal, with & reserve
of sbout 35 milllon tons, The company sup-
ports eonstrustion of a coad to Cordova and
spurs to both the coal ares and the Katalla oil
field. Beonomioe studies are continuing.

* The Usibelli coml mine in Healy (Nenana ecoal

field, fig. 4) ship its first 10 raliroed cars
(800 metric tons) of coal to Suneel Aleska
Corporation's fecility in Seward in December
1994. Other shipments of about 5,000 metric
tons were ready to ship at the end of the
year. Anchorage newspapers r=ported that
the mine plans to ship 185,000 rretrie tons a
week in three shipments, for a2 total of
800,000 metric tons a year. Regular 60-car
traing loaded with coal are expected to travel
the ratil route to Seward in 19885,

* The Suneel Alasks Corporation began loading the

Usibelll coal at its Seward facilit;? in late 1884
(Anchorage Times, Dec. 21, 1984), The load-
ing of the first Suneel ship, tr= 65,000-ton
bulk carrier M/V Northern Light, was expec-
ted to take sbout a week. The coal will be
sold to the Korean Electric Power Associ-
ation.

¢ Negotistions werae in progress with the Jarvis Coal

Company of Fairbanks for supplving the Fort
Grealy power plant with coal from the Jarvis
coal fleld. A report by the Alaska Division of
Geological and QGeophysical Surveys (Bakins
and others, 1985) noted that startup is
projeated for 1888 or 1887, Other power



companies in interior Alaska were also
reported to be considering switching from
currently used oil to coal,

ACTIVITY IN PEAT

According to the Alaska Journal of Commerce
and Pacific Rim Repocter (Nov. 12, 1984), there
may be as many as 4.4 milljon acres of fuel-grade
peat in Alaske. An estimated 0.88 billion tons of
molsture free, fuel-grade peat oceucs in bDeds more
than 5 feet thiek. The article noted that in 1584
peat assesgment studies were focused at Rogers
Creek, Houston, and the Kenai Peningula, a3 well as
at Dillingham (fig. 4), whece the Bristol Bay Native
Association Is active In this work. Peat is being
mined from two pits near Willow and foue pits near
Falrdanks, as well as pits in the Anchorage areg.
The Alasks Division of Geological and Geophysical
Surveys (Eakins and others, 1985) reported that
approximately 125,000 cubie yards of peat were
mined in 1984 statewide; this amount is a large
apparent increase relative to 1988, but peat pro-
duetion has probably been under-eeported in the
past. Peat 13 used primarfly in agriculture and
greenhouses, with minoc uge for heating in some
villeges.
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NONFUEL MINERALS

Alaskan nonfuel-mineral exploration, devel-
opment, and mining was ssverely impeacted in 1984
by the malaise, if not depression, In metal mining.
Mast meteal prices are lower than they have bean in
dacades, and while an eventual recovery in metal
prices and the American mining industry Iis
probable, It (s unlikely that the {mpact of foreign
competition will lessen in the near future. At the
and_ of 1984, the situation was 3o severe that one
national business journal, Busineas Week (Dec. 17,
1984), had "The Death of Mining” as its featured
artlele; the article concluded that U.S. mining was
in dire straits and few signs pointed to a major
racovery in the near future.

However, the Alaskan mining and exploration
scene is probably not so blesk as the general stste
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of the nationat mining {ndustry would indicate.
Metals will certainly continue to be requirad by our
and the world economy, probably {n increasing
amounts If the national economy ocontimies to
improve. Several deposits now being developed in
Alaska are very large and (or) high grade. They may
well be able to compete on a world scale | - reasons
of their size and grade, through {maginative
atrategies to establish a significant sha-e of the
market, or with economies of scale or ope-ation. In
aadition, whjle precious metal prices are not
buoysnt and, in fact, dropped duaring mueh of 1984,
the prices of gold and silver are still high enough to
encourage major  Alaskan  preclous  melal
exploration, development, and mining, Alaska's
historically large gold production over mo=e than 80
years sustaing a degree of optimism for gold mining,
as does the probability that many of Alaska's lode
mineral deposits have yet to be found. If large,
high-grade mineral deposits that can comf=ate in the
world economy remain undigeovered In the United
States, they ace very likely to be in Alaske.

To at least some, the long-term prognosis for
development of Alaska's mineral ragourc:s is vecy
favorable. At an April 1984 meeting of the Alaska
Export Conference in Fairbanks, an olficial of the
Department of Commerce predicted an eventual
ntremendous minecals boom in Alaska" as the high-
grade deposita of the oonterminous S'ates are
depleted and the Thied World begins to develop,
Several other speakers at the meeting strassed the
vital Importance of transporation to a viat'e mining
industry in Aleska (Alaska Journal of Commerce and
Pacltie Rim Repocter, Aprll 8, 1984),

In a review article, Sims and Green (1988,
)isted with al) other cited articles at the end of this
section) presented a strong cage that withi~ 10 to 15
years several new mines producing coal, zine and
related base metals, gold end silver, ard molyb-
denwun will come to eclipse construction minerals
and placer gold as the dominant elemer*s of the
Alaskan minerals industry. The mining industry
would then be second only to oil end gas in the
State’s economy and could have a gross value of
more than $3 billion per year.

According to preliminary figures furnished by
the staff of the Alaska Djvision of Geological and
Geophysical Surveys, (Alagka Division of (Qeological
and Geophyslieal Surveys, written commun., 1985),
the number of new mining claims staked continues
to decline compared to the last sevaral years. (See
also Rakins and others, 1983,) About 8,400 claims
were staked in 1984, ag compared with 10,743 In
1983, 14,958 In 1982, and 27,397 in 1981, Similarly,
axploration expenditures continue to drop from a
high of about $80 million in 1979 to $38 million in
1983, to about $23 milllon in 1984,

However, mineral production (table 3) shows
only a small decreass from 1983, As Ir previous
years, the major commodities that were produced
were sand snd gravel ($95 million), gold ($63



Tahle . —Mineral production in Alaske, 1383-84 (from Eaking and others, 1885)

Commodity 1983 1881 Vajue In mililonr
(repocting quant ity quant ity ot dollars

unit)
Gold (ounces) 189,000 175,000 67.8 63.0
Antimony (pounds) 22,400 135,000 .025 L2268
Platinum (ounces) withbeld withheld .10 withtald
Mercury (pounds) not reported 380 not reported .ro1
Silver (ounces) 33,200 20,000 .43 .18
Tin (pounds) 215,000 225,000 1,10 L0
Jade and soepstone (ions) 2.3 5.8 .042 .018
Sand and gravel (mmt") 50,0 27.0 108 98
Buflding stone {mmt) 5.3 2.7 20 18
Coal {(tons) 803, 000 849,161 18.0 23.¢
Peat (cublc yards) 15,000 125,0000 .20 £

1 Million metric tons

million), coal ($23,8 million), and building stone ($186
millon), with lesser production of peat, antimony,
silver, jade and socapstone, platinum, and mercury,
The production of send and gravel was about hal¢
that of 1983, mainly because of decreased demand
from petroleum operations on the North Slope. The
amount of gold production was slightly larger than
that of 1983, but the deecling in the prices received
resulted In about a T-percent drop In the value. A
sharp increase In both demand for end the price of
antimony during 1984 resulted in almost six times
more production in 1984 than 1983, with an order-
of-megnitude increase [n value, Silver production
was down sherply, but most was produced as a by-
product of placer gold mining and the figures have
considerabla uncertainty. Coal production
continues to climb, and peat, used largely for
agrioultural purposes, showed a marked increase in
reported production,

The amount spent for development of mineral
properties in 1984 (ncreased relative to 1983,
reflecting investments on projects at Quarts Hin,
Red Dog, and Qreens Creek (discussed under
industry setfvities later in thig section), as well as
at the coal trangportation facilities at Seward.

President Reagan signed the Arctic Research
and Policy Aot {n 1984, culminating several decadez
of work by Alaskan scientists and legislators. The
bill was created to coordinate Federal and State
research efforts in the Arctic and to assist in the
efficjent and responsible development of Aratie
mineral resources. The bIDl also recognizes the
susceptibility of the arctic environment and iy
designed to work toward a balance between environ-
mentsl protection and cost-effective davelopment
(Alaska Miner, October 1984, p. 32-38.)

Ona of the prominent topies at the Ninth An-
nual Alaska Mioers Association Couvention was the
Involvement of the Native corporations in Alaskan
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mineral devalopment. Mast of these corporations
have participated in mingral exploration, primarlly
In oll and ges or coal exploration ard usually in
partnership with private industry. For example, the
Northwest Alaske Natlve Assoclation (1"ANA) based
in Kotzebue I8 a partner with Comineo Ltd, to
dovelop the Red Dog deposit in northwestern
Alaska, Bevaral of the speakers from the Native
corporations stressed that their participation in
mineral exploration will gontinue in view of the
Natives' strong land position in the Stzte and their
need for income from this land and for jobs in their
areas (Alasks Journal of Commaerce and Pacifie Rim
Reporter, Oat. 22, 1984).

Land-use planning continues to be a major
activity of numerous Pederal and State agencles In
Alaska, Pew areag of Pederal or Siate land in the
State are npot the gubjeet of at least one, and
commonly several, land managament plans. Two of
the plans aonounced in 1984 raised considerable
controvarsy. One I3 the Belstol Bay study, begun in
1981 as a requirement of ANILCA. In 1984, the
Pederal government requested that the State
consider more public comment on minerals (among
other issues) before implementing Its management
plan for that region. The Federal government felt
that numerous recent changes in the plan were of
such magnitude as to raquire another pnblic review
(Anchorage Times, March 33, 1984). And (n
October, the Bureau of Land Management releaged
its proposed management plan for the 2.2 million
acres of the Steese National Conservation Area and
the White Mountain National Recreational Area
ostablished by ANILCA north of Pairbanka. The
initial reactlon to several elements of the plan by
miners and environmental groups was unfavorabie.
The miners objected in particular tc provisions
relating to historica]l Access to min‘ng olaims,
water-quality stendards, and the amount of land to



be closed to mining. In early 1985, protests were
being reviewed in the office of the Dicector of the
Buresu of Land Management.

As an Indication of its commitment to
enhancing mineral development, the Alaska
Legislature approved [unds to develop a curriculum
to introduce fourth~, fifth- and sixth-grade students
to the the Alaskan mining industry. The $322,000
curriculum package is jointly funded by the Alsska
Miners Assoclation and the State ol Alesks and is
under the aegis of the Aleska Minersl and Energy
Resource Education Fund organization composed of
members of both government and industry; com-
pletion was planned for early 1985. The ourrfculum
will explain the Importance of minerals in everyday
life &nd provide Alagskan teachers with multimedia
material, including "The Alaska Resources Kit:
Minerals", for conveying this Information to
students (Anchorage Times, Oct. 81, 1984 Alaske
Journal of Commaerce and Pacifio Rim Reporter,
Oct. 29),

Nerca Minerals Company in Fajrbanks has
made a grant of $144,000 to the University of
Alaske to establish a hydrometallurgieal rcsearch
facility at the Minerel Industry Research Labor-
atory. The grent is for one year, with consideration
for further yearly grants, to develop techniques to
process complex Alaskan ores (Petroleum
Information, Alsska Report, Jan. 23, 1985).

The theme of education wes also prominent at
the 1884 Alaska Miners Convention Sevaral
speakers stressed the Importance of educating the
public about the [mpottance of minerals to our
economy and well-being (Anchorage Daily News,
Nov. 4, 1984),

The status of submerged lands under Alaska's
navigable lakes and rivers continues to be a point of
contention between the State and Federal govern-
ments; several environmental groups and Neative
corporations have also become involved In this
jssue, Some of these lands may have resources of
oil and gas, coal, or metallic minerals. Under the
Statehood Act of 1959, title to such lands wes to
pass to the State; scbsequently, several Natlve
corporations have claimed some of this land under
the 1971 Alaska Natlve Claims Settlement Act. A
major point of concern is that the definition as
navigable for a particular lake or river can be
decided only in the U.S. Distriot Court. Few
navigabjlity cases have been filed, although the
statute of limitations imposes tfast-spprosching
deadlines for such litigation. In Pebruary 1985 a
U.8, Distriet Court judge rejected a delsy in the
suit brought by several environmental groups
challenging a Department of the Interior policy to
convay certain submerged lends to the State of
Alaakn and Native corporations. Mesnwhile, the
Alaska Congressioual delegation introduced bilis to
resolve the issve by legislation (Anchorage Times,
fggé.) 21, 18685; Anchorage Daily News, Feb, 22,
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ACTIVITY BY FEDERAL AGENCIES

In addition to information about agenoy
programs or accomplishments in the nex' pages,
discussion of agency aetivity is also included In
descriptions of verious industrial projects.

U.8. Geological Survey.—The Geological Survey
continues |ts numerous studies throughout t! 2 State,
many of which are related to nonfual minec~1s. The
Alaska Mineral Resource Assessment Program
(AMRAP) activities were at approximately the same
level ns in the past several years. Studies of ereas
proposed 8y wildernéss that were a prominant part
of the Survey's Alsska work In recent years are
largely complete, at least for the present. The
Surveyy considerable work that begsn in 1975 on
the Nationa) Petroleum Reserve in Alaska to delin-
eate petroleum and nonfuel mineral resources Is
almost complete; only a few reports remain to be
published. Locations of areas that ware studled in
1984 by the U.8, Geologieal Survey and tho Bureau
of Mines' Minera) Land .Assessment Prog~am are
depicted on figure 5, and table 4 lists the projeots
that are included.

AMRAP functions at four levels of
progresgively greater detaill to prouce a
comprehensive picture of Alaska's geology and lts
mineral and energy endowment. Level I iy at the
State level; its map products are usually at & gcale
of 1:2,600,000, In 1984, new summaries of Alaskan
depaosits of gold, sliver, tungsten, and mol~bdenum
(Cobb, 1984e-4) were published, Work continues on
maintaining & mineral data base for the entlre
State., also the Mineral Investigations
Resource Maps listed in the ®"Selected references®
at the back of this circular.)

Level O is et the regional scale; resultant
maps are ugually at a scale of about 11,000,000, At
Level I, Bergs (1984) major synthesis covers the
geology, mineral deposits, and aress of mingral
potentjal of southeastern Alaske. This is the finel
report in a series of Reglonal AMRAP efforts that
was begun in 1978.

Level Tl is presently the main thrust of the
AMRAP prgram. The work consists of multi-
disciplinary team studies of selected quadrangles,
with emphasis on the collection of new geologic,
geochemleal, and geophysical data in the flald, The
studies ere designed to produce an Inveatory of
areas of mineral resource potentlal In these
quadrangles, In 1984, new 1:250,000-sc8le AMRAP
studies were begun tn the Craig and Dixon Bntrance
quadrengles of southeastern Alaska sn¢ {n the
Gulkana quadrangle in south-centrel Alaska.
AMRAP (ieldwork continued in the Junesu and Taku
River quadrangles In southeastern Alagsks: in the
Port Molier, Stepovak Bay, Mt. Katmail, and Naknek
quadrangles on the Alaska Peninsula; and {n the
Baird Mountajna, Killik River, and Chand'er Lake
quadrangles In the Brooks Range. Pieldwork is
complete in the Anchorage and Healy quadrengles {n
south-wentral Alaska; the Solomon and Bendeleben




$waford jo suoydizsop jalq

10 S 10 § JJqR} 99§ “FIFETY Jo Fired Auvwt u) o8d 3w} YA *s1308d proB Jo swpngs »ms_ sa1pmys dpyauRsurocafed Jo suonEIOf
3y} AIF WAL JOU STRISUFW PNJUOU J0j SI JO NEIMG pure KaAmg [REO1000) "§'() 33 AQ PIPILS SR JO SUOHEIT~'S Srnf
«IEL TE) ofl o9l o899l 891 000 T8L POl g9l BBl 0Ll
\ \ \ — | ) { I 1 B

o =, s -~
o¥S ol e ” <l oy ~o¥g

oKk

&m )l-“! Lae . l_ﬂﬂm

qqqqqq 29 149 7 M

- - + \.m ; —— . I

a2

B9 ~ — - —— g N ,v ~o99
-~ o+
z1 - 1!
b | o 'Y
y - S — 9 @
08 ] ~—— - = /.8
apam. — )
———————, ;
2 oy - =3+, 9= @ ~ee
v et P All.' WF.S - \%\
- [
L\ —-— . Wuﬂ | — 1\
° s | — y l”vl — - ~ ¢ A} Joa
likeths Vi -1 Sliadis finlhadls doy T e J /
— ot | P B i / -
- ~
B9 - el maen SO R By S 98
s A 8 PV Ny
e i T | ——
» r I 4 — 9 b Y
89 . 1 1 1720 | I A N R S B

ol¥l o¥P) oLPl oD LS

oBS51 oZ9 o981 o891 obll P O

26



Table 4. Abbreviated titles or brief descriptions of projects whose study areas are shown on figure 5

Project Project Project Project
identification name identification neme
nurber nurber
U.8. Geological Survey 16 Metallogenesis of gold and
copper in Prince William
1 Gravel resources of Flaxman Sound
island and Mt. Michelson 17 Petrography of Orca Group &
quadrangles Valdez Group sandstones,
2 Red Dog deposit and Pb-Zn- Prince William Sound
barite deposits of the
western Brooks Range Bureau of Mines
3 Metanorphism and structural . .
history of central Alaska 18 Kantishna Hills Mining
4 Alaska tectonostratigraphic District
terranes 19 Valdez Creek Mining
5 Geochemistry of Alaskan Disterict
placer deposits 20 Willow Creek Mining
& Alaskan mafic and ultramafic District
rocks 21 Yentna area Mining
7 Unalakleet-Norton Bay area District
8 Ruby-Ophir area 22 Junenu area Mining
9 Lime Peak studies District
10 Yukon~Tanana tpland
i1 Eastern Alaska Range Areas of activity
metallogenesis mentioned in text
1% Alaska accreted igneous accs
13 Recent sediments of Turnagain A Anchorage
and Knik Ams H Haines
14 Alaska-Aleutian Range batho~ L Livengood
lith M MeGrath
15 Mesozoic stratigraphy of T Talkeetna
the Alaska Peninsula ™© Tin City

quadrangles on the Seward Peninsulay the Wiseman
quadrangle in the Brooks Range, and the Petersburg
quadrangie in southeastern Alaska, Reports from
these projects are now being prepared or just
beginning to be published. A U.8, Geological Survey
Cirewlar (Patton and others, 1984) summarizes the
results of the AMRAP effort in the Medfra
quadrangle in central Alaska. Figure 8§ shows the
eurrent status of AMRAP studies at Level OL In
addition to the AMRAP mineral resource assess—
ment studies, geologic mapping Is being done at
11250,000 scale in several areas, hotably the
Unalakieet and Norton Bay area and in the Ruby and
Ophir quadrangles in western and west-central

Alaska,
Level IV studies consist of detailed work,

ususlly at 1:63,360 sesle or larger, in mineral
districts and at specific deposits; some are projects
at various scales that relate to specific topics of
Alaskan geolegy or mineral deposits, The locations
of these Level IV studies are shown in figure 5, and
the projects are listed on table 4, Among the Level
IV studies begun in 1984 are; an examination of the
stratiform lead-zine-silver deposits of northwestern
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Alaska, the geochemistry of Alaskan placer gold
deposits, and a metallogenie study of the gold and
copper deposits of the Prince William Sound area,
More than 50 publications resulted from Level
UI and 1V efforts in 1864, Many of these are listed
among the references ut the back of this circular.
. In 1984, a major new program was injtiated to
investigate the Earth's crust and upper mantle ailong
A north-south corcidor paralleling the route of the
trans-Alaska pipeline and extending offshore across
the Pacific and Arctic continentsl marging, This is
the Trans-Alaska Lithosphere Investigation {TALD,
In May, a workshop was held in Anchorage to bring
together the main participants in the program-~the
National Science Foundation, the U.8. Geological
Survey, the University of Alasks, and the Alaska
Division of Geological and Geophysical Surveys.
The objectives of the workshop were to draft a
program prospectus, define the problems to be
investigated along the corridor, recommend
strategy and types of investigations that should be
pursued, and document relevant ongoing and
scheduled investigations. A major component of
TALY is the Trans-Alaska Crustal Transect (TACT)
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project being undertaken by the U.8. Geological
Survey. TACT I8 an integrated geologic and
geophysical investigation along the ecorridor that
will include extensive selsmie refraction end
reflection profiling, aa well as detailed geologie
mapping along a 1.2-mile-wide strip adjacent to the
transect. In 1984, the TACT work eoncentrated on
the portion of the sorridor that passes {rom Yaldez,
through the Chugaeh Mountains, into the Copper
River Bagin, and through the Alaska Range to the
Denall fault,

Although all fieldwork has been completed on
areas recommended for wilderness status in Alaska,
several notable reports about these areas were
published in 1984, Thesa {naluded the final report
on the Tracy Arm~Fords Terror area of southeastarn
Alaska (U.S, Geological Survey and U.8, Bureau of
Mines, 1984) and the final mineral resource
assessment for the Chugach National Forest in
Prinee Willlam Sound (Nelson and others, 1984),
Also In 1834, the Geologionl Survey and the Bureau
of Mines published a comprehensive summary of
their wilderness woek in the United States from
1964 to 1984, which included summariss of all the
Alaskan work to date (Marsh and others, 1984).

Bureau of Mineg,—Five Bureau of Mines programs
provide Information about the nonfuel mineral
potential of Alaska: (1) Mineral Land Assessment
Program (MLA) (2) Mineral Avallability Program, {(3)
Polley Analysis Program, (4) State Mineral
Speociatist, and (5) Critleal and Strategic Minerals
Program. The accomplishments of these programs
in 1984 are summarized below,

Mineral Land Assessment Program work
completed in 1984 (ncluded the publication of
several reporta aboutt mineral resources in the
chugaech National Porest, the Bureau of Land
Management's Kitarod-George Planning Block, and
the Kantishna Hills/Dunkle Mine study areas,
Reconnaissance fieldwork and bulk sempling of
placer and lode deposits in the Juneau, Valdez
Creek, Willow Creek, and Yentna mining distriets
was done as part of the Bureau of Mines' mining
distriot studies. Figure 5 shows nreas of Bureau
MLA activitles; see also table 4,

The Chugach Natlonal Forest study was part
of the Roadless Area Resources Rvaluation I
program. Fleldwork was completed in 1982, and
several Buresu and joint Bureau-U.8 Geological
Survey reports have been released. Preliminary
reports detailing Buresu investigations of gold,
molybdenum, aopper, and manganese ocautfences
were published from 1879 to 1882; these are listed
in previous mnnual ANILCA reports in this series.
Mineral oceurrences in the Chugach National Poreat
have been summarized by the Bureau in Jansons and
others (1984), and a joint Geological Survey-Bureau
of Mines report deseribing the geology, geophysies,
geocharaistry, and the mineral rescurce potentla) of
the area has also been published (Nelson and others,
1984), The strategic and aritical mineral

development potential of the Chugach National
Forest is deseribed In an opsn-file report by
Hoekzema (1984), Several additional reports
detalling lode and placer deposits in the Chugach
National Rorest are in preparatfon,

Results of work completed in the Kantishna
Hills/Dunile Mine study area of the Denali National
Park and Preserve by contractors and the Bureau of
Mines during 1883 have been published in two
Bureau open-file reports (DOWL FErgineers/
PLANgraphics, 1984; Balisbury and Dietz, 1984),
Information from these reports was inedrporated
into the Kantishna Hils/Dunkle Mine study report
{(Alaska Land Use Council, 1984) and the study for
the final environmenta! impact statement (RIS) for
the Denall National Perk and Preserve (National
Park Service, 1384), A mineral resource study
contracted to Selishury and Dietz, Ina., of 3pokane,
Wash., 1dentified geologic environments f=rmissive
for large stratiform base and precio''s metal
mineralization, located 17 new mineral occurrences,
and estimated a reserve of 888,000 ounces of placer
gold in 43 milllon cubic yards of gravel in the
Kantishna Hills apea. Geologle anv'ronments
permissive for brecala pipe deposits containing gold
and porphyry-type deposits of eopper ard molyb-
denum were identified in the Dunkle Mine area.
Mining feasibllity studies by the Bureau suggest that
precious metal and antimony veins may be currently
economic to mine in the Kantishna Hills area.
Reglonal minera)l endowment assessments. made by
the Alaska Division of Geotogical and Geophysical
Surveys under contract to the Buresu, suggest the
probability of recovering $375 milllon to §1.2 billion
worth of minerals at 95 percent and 5 pereent
confidence levels, respeeatjvely, from the Kantishna
Hils study area and from 0 to $840 miltion worth of
minerals at the 85 and 5 percent confider<e lavels,
regpectively, from the Dunkle Mine study area,
Fieldwork Included regional end detalled geolegic
mapping, diamond core drilling at some potentjal
lode mine and prospect sites, chemicat and
geophysical surveys, and placer sampling. DOWL
Engineers/PLANgraphies of Anchorage, under
contract to the Bureau, estimated that the cost of
aequiring mining olalms In the two areas might be
es much as $157,208,000. Por astimatinz the eost
of mineral claim aequisition, the mineral estate was
congidered for both patented and unpatented
claims. Tha additional values of the surface estate
ware determined for patented clalms. The atudies
have alded the Alnska Land Use Counsll in
formulating racommendations to Congress regerding
the management of these two areas. A DBureau
open-file report by Jeske {(1884) desctibes the
regional distrjbution of ecritical and strategic
minerala in the Kantishna Hills study srea, and &
report summarizing the results of Burcau placer
studjes In the areas is In preparation,

A report summarizing 1983 Bureau vtork in the
lditarod-Gearge Planning Block has been published



(Meyer, 1985). Previous data and analytjcal results
trom 1983 gsamples wera used to Identify
mineralized end potentially mineralized ereas.

Preliminary studies of the Valdez Creek,
Willow Creek, and Yentna mining districts included
the examination of 16 lode and 34 placer pros-
peots, Two potentially significant deposits were
identified In the Yentna district. A praviously
vnreported zine-sllver occurrence in the Talkeetna
Mountains yielded samples containing from $ to 10
percent zinc and ag much as 8 ounces of gilver per
ton. A 300-foot-wide outerop of banded quartz-
hematite-pyrite-ehalcopyrite in the Talkeetna
Mountains ylelded samples containing 8 percent
copper. Three significant areas of mineralization
were delineated in the Valdez Creek mining distriet,
primarily from & literature search: the Chulitna
River-Broad Pass area, the Clearwater Mountains
area, and the Maclaren River and Glacier area,

The Bureau also worked in the Juneau mining
district (Porcupine subdistriet) in cooperation with
the Alaska Division of Geologiecal and Geophysical
Surveys. Work included examination of gold
stookworks and gold vein deposits near McKinley
and Poreupine Creeks and sampling and mapplng of
stratabound maseive sulfide occurrences in the
Mount Henry Clsy ares. Reports describing these
sulfide ocourrences were released In 1984 (8till,
1984a, b). This work will continue in 1985 at a
significantly expanded level.

The Minerels Availability Program provides &
syatem that stores, updates, and summarizes in-
formation about mineral deposits statewide. Four
hundred ninety-seven Alaskan properties were
entered into the MILS data bagse as potential
mineral producers.

In 1984, complete MAS deposit evaluations
were performed on eight Alaskan mineral proper-
tles, The evaluations assess the gquantity and
quality of commodity present, mining and bene-
fleiation technologies, capital and operating costs,
and institut{onal constraints.

Minerals Availebility Program activities alsoe
fnolude a eooperative study with the Bureau's Polloy
Anelysis section to assess the mineabllity of
selected Alaskan fpiroperties aontaining eritieal and
strategic mineral commodlities,

Informatiocn about MAS or MILS products
(described in the introductory pages of this
clroujar), such as data printouts or computer-
Plotted overlays, can be obtained from the Chief,
Alaska Pield Operations Center, in Anchorage or
from offices in Juneau and Pairbanks,

Studles under the Policy Analysis Program
that are in progress or were recently completed
inciude: (1) an analysis of company eamp versus
company town In developing Alaskas mineral
resources; (2) the preparation of lend status maps
covering southeast, south-cantral, and north-2entral
Alasgka; and (3) entry into computerized format of
sample locations and analytical results from Bureau

30

of Mines fleld projects in the Chugach National
Forest. Computer tapes and printed data will be
avallable for future reinterpretation.

Reports written (n 1984 under the aegis of the
State Mineral Specialist inciude the Alaska chapter
in the "Minerals Yearbook" and th=a annual pre-

limingry "™ifneral Industry Survey." Periodic
updates ere prepared of the rAlaska Mineral
Brieflng Profile,™ 1lsts of mineral-related

associstions and orgenizations, and of meetings,
conferences, and symposia, Commodity survey
mailing 11sts are updated, brief summarles written
for visiting officials, end trip guidance is furnished
ag required. Buresu representation has been
provided in preparation of the draft RIS for the
Quartz Hill Molybdenum Project Mine Development
and other profects as assigned.

As part of the mineral studles mandated under
the ANILCA, the Bureau of Mines is evaluating
occurrences of ecritical and etrategle minerals.
Critical and strategle minerals are those commodi-
ties that are essential to national defense and for
which we are dependent on sourdes outside the Uni-
ted States. The overall objective of the Bureau's
program Is to locate depasits of these minerals that
could be mined, should the need develop for a do-
mestic source. Specifio goals include; (1) eval-
uation of the mineral reserve potential of the
metallogenie provinees of Aleska; (2) estimation of
the inferred reserve tonnages, as an [n-the-ground
stoekplle, of speclfiec deposits at both economie and
subeconomie levels; and (3) beneficiati~n and metal-
lurgical testing and analyses of potential Alaskan
ares containing oritical and strateric minerals,
Undertaken in 1981, the Critical and Strategic
Minerals Program f{irst concentrated on cobalt,
platinum-group metals, and chromium, Table 3§
summarizes [nformation about Alaskan chromite
deposits. A second phase of the program i8 now
considering oceurrences of tin, tantslum, niabium
(columbium), galljum, and germanium. Pertinent
reports completed in 1984 are listed et the back of
thia circular with the Bureau's publications, Table 8
summarizes known occurrenaees, prospots, and dis-
triats containing tin, tamtalum, and (or) niobium;
locations are shown on figure 7. Fiold studies of
these and related elements are continu’ng.

Bureau of Land Management.—The Bureau issued
eight mineral patents ln 1984 for 62 placer mining
cleims for gold and tin, The area eonveyed totals
1,505.421 acres. These claims are in areas east of
Talkeetna, west of MeGrath, near Livangood, and
near Tin City. (See flgure 5§ for locations,)

In response to a Bureau request, the U.S. Geo-
logical Survey provided information about strategte
and eritical mineral resources in the southern part
of the National Petroleum Regerve in Alaska, This
information is being used in continuin? analysis of
the Reserve to determine if any part of {t might be
aopened to crltical and strategic mineral develop-
ment as called for in Section 13 of ANI.CA.




Tuble 5.—Suromary of chromite deposits and estimated ceserve potential (Includes only deposits for
which estimated reserves or estimated reserve potential is indicated. Additional deposits are summar-
ized in remarks eolumn)

Region Nurper Type of Hsrimated Remarks

of chiromite reserve

deposits potential
(tons ¥ 103,

CroD3)

Western 70 High-chranium 567 to Numerous deposits and occurréences in the
Brooks (metallurgical 1,394 largest known peridot{te masges In
Range grade) Alaska. Most deposits are smal], but

large low-grade zones that contain many
smaller, higher grade concentratlions
exjst within 30 mi of proposed road

Yukon- 9 Righ ehramium 17 to Nurerous occurrences and several smll
Koyukuk and high~iron 31 deposita in 6 areas between 1 and 75 mi
trend {ehemi cal fran the Dalton highway

grade)

Rampar t 4 High chromium 1? to Pour small deposits, numerous occur-

trend and high-iron 37 rences and placer potential in the Kalyuh
Hills. Chranite in placer concentrates
from Little Minook Creek. Chramite io
geochemical rock samples from Christian
compler. No road access

Yukon-Tan- 0 Inferior qual- ¢ Large area containing about 3 % high-Al,
ana Upland ity chromian high-Mg chramite at Nai]l Ridge and chro-

gpinel mite in plscer concentration and
acoessory chromite in serpentinite and
serpentinized peridotite from 5 other
areas, all within 40 mi of existing roads

Alaska D High ehroemjum 0 Accegsory chramite In numerous fault-
Range bounded serpentinijte and dunite masses.
trend Varied access
Southwest ¢ Inferior qual- 0 Accessory chromite In fault-bounded
region {ty chromian serpentinized peridotite masses, 1 zoned

spine) vitramafic carplex, 1 small mpnzonite
pluton, and adjacent atreams and beach
sands. No road access

Chugach 89 High-ehramium 2,800 41 hard-rock and 1 placer deposit, all
trend within 10 mi of tidewnter or exjisting

roads. Most reserves are in large, low-
grade (5-10 % chronite) zones of banded
chromi te

Southeast 9 Inferfor qQual- 4 Minor ehranite in zoned mafic-ultramafic
regton {ty to high- corplexes

shromium

Nationa]l Park Service.—The Park Service ls
responsible for approving and monitoring mining and
related aotivities on mining claime on lands
adminigtered by the Park Servige. The Service
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approved 37 plans of operation for mining and
related activities during 1984, the majority of which
wore at Kantishng, {n the Denall National Park and
Preserve. Most of these operations are for placer



"9 3{qE) 0S[E 33§ "BYFE[V LI SIOUALMOIO WINLGORU PUE “wnjeyur) ul L~ £ arad 1
a0EL  STHL  oFEL o3l BAl oB3I o098l o8l oFBL 9B B9l G0L
\ \ \ 71 I I I T
e - o Ry
b3 - £ oms | o007 0P8
o e, o T ¥
awm pArwd
95 s ; . < 095
K » =
yagyyy 4 2120 o
!l.V». . s g haslonds \4.@ % ~—
< N (Z ol mT Il I — °
- o~ N 5. M 4 ~
085 - = 1.7 - - ., > o84
Y - ! )
I = ’ \ah.'. P Kb 5
S~ L] o«
—— 4 : R
o081~ = ...v% ; MC\ - = 09
— <) .’“ .. -~ .\\‘@ -
..oll 2 .k @ Y
oN&T ;™ - ey Dakingdy IR ~l,z9
/7 . . ® . ~ \a\
BROUBLINIOO U)) JO PUAL L \\ \\ : 5 N ,V;ro vy 18
2sadsexd 1o EIVEINI0 I ¢ N - ‘.. A - _— »~ u\\\.\
ol (90umy 8818(| Jowd 10 (9)0uUBY} ||BLS) o > /
° B00] V() I0W 0 OV YMM WA oty v o L . P [ b8
139008050 |0 SOULMIFQ : T N J
(O£ 88m) 590md pUT (SRR Heurs) A QS - PR !
2001 VNN JO/PUS UMmiTIUN ‘w3 @ @ D -
99 3 e
[ y33  Fedwewy
4\ NOILYNY14X3 ~/
e | 1 |It un“d,\).\" [
pe v
4 9 2 —— 3 i 3
089 Z # —l ﬂ |_O L 3] \ \ / \ ~
oDl olPl oWPl oLbl o051 o£181 o83l oZ9l B8l o8B) olil oVl oO0L




Tahle 8.—QOaccurrences, prospects, districts or areas conteining tin, tantalum, and {or) nioblum

Tooation Oeccurrence, prospect, district, or area

Northeast Alaska Rsoluk and MoCall Glacier oceurrences, Beat Mountain prospect, Rapid and
Porcupine Rivers erea

Brooks Range Unnamed ecentral Brooks Range occurrences, Kaluich ocourrence, Kiang

Sewerd Peninsula

Kokrine-Hodzana

Yukon-Tanana

Kuskokwim

Alaska Range

Other locations

occurrence, (Jold Bench occurrence

Selawik Hills area, Rar Mountain area, Potato Mountain area, Cap Mountain
area, Hlack Mountain occurrence, unnnamed central Seward Penincula
oocurrence, Kougarok prospact area, Hannum Creek occurrence, Otter Creek
ogeurrence, Monument Creek occurrence, Rou<y Mountain occurrence, Omalik
end Vulean Creek area, Granite Mountain area

Hogatza oeccurrence, Sithylemenkat area, Hot Springs pluton, Port Hamlin Rills
pluton area, Quartz Creek prospect, Tozimoran and Ash Creek area, Mrson
Creek mine, Morelock and Bonanza Creek prospects, Ruby-Long mining distriet

Circle mining distriet, Lime Peak prospect, Fairbanks mining district, Tofty tin
belt, Cosna prospeoct

Win prospeet, Won prospect, Mystery Mountain area, Telida Mountain a-ea,
Winasale Mountain area, Beaver Mountains area, Malemute Creek occurre~ce,
Russian Mountains oeourrence, Marvel Creek occurrence

Sheep Creek prospect, Kantishna mining distriet, Chulitna mining distriet,
Tsusena Creek prospect, Boulder Creek prospect, Yentna mining distriet, T'~ed
Pup area

Valiey of Ten Thousand Smokes occurrences, Copper Motintaln ooaurrenas, F 'de
River occugrprence, Tarr Inlet Knob occurrenca, Johns Ropkins Inlet oceurrence,

Edelweiss prospect, Salmon Bay prospect, Bokan Mountain prospeat

gold, elthough there was soma extraction of small
quantities of silver and some interest in other
minerals.
Tha Park Service cooperated in studies and
EISs for the Denali National Park and Preserve and
in the Cape Krusenstern National Monument where
proposed mining activities and meaess to mining
activities will impact Service lands, The Park
Service also cooperated in a poasible land exchange
involving 1ands in the Cape Krusenstern National
Monument that contain an access route to the
proposed Red Dog mine in northwestern Alaska.
Cominao Alaska, Ine., proposes to extract the lead-,
zinc-, sliver~, and barite-bearing minerals by open-
pit mining and to transport them aorozs the
northwest corner of the Cape Krusanstern Natlonal
Monument to a potential port on the Chukehj Sea.
U.S. Pish and Wildlife Service.—In keeplng with
the Saervice's primary mission, its major efforts
rejating to mineral aectivity in Alaska have
emphagiged fish, wildlife, and habitat protection.
However, about 1,200 mining claims and 425
millsite claims located before passage of ANILCA
are recorded In thirteen of Alaska's National
Wildlife Refuges (NWRs). Of these, about 800

claims, mostly lode claimg, were known to retain
active filing status as of Mareh 1885; most are in
the Toglak, Yukon Flats, and Alaska P-ninsula
refuges. Mineral survey epplication is filed for 40
placer alaims in the Toglak NWR near Gondnews;
survey approval and subsequent patent apgtieation
are expected by late 1985, Mineral survey appli-
cation also remains on {ile for seven lode 6'aims in
the Aleska Maritime NWR near the Apollo mine on
Unga Island.

In Aprll 1984, a revised draft of the Bristol
Bay Cooperative Management Plan and draft EIS
were issued, Following public review, the State of
Alaska withdrew from the cooperative plar and in
September adopted an eree plan involving Bristol
Bay State lands. The Pish and Wildlife Service is
continuing to develop the final plan and an EIB for
the Bristol Bay region; the report is sched ‘ied for
release In 15895,

The Fish and Wildlife Service cooperated with
the Department of Agricultuce—Forest Se-vice in
preparing an EI8 for the Quartz Hill mine develop-
ment plan and continued to provide technical
assistance for instream flow studies on Wilson River
and Tunnel Creek {n support of the mine water



supply plan. The Pish and Wildlife Service elso
continued to assist the Porest Service with the plans
of Norenda Mining, [ne., for mining at Greens
Creak.

The Envircnmental Protection Agency snd the
Department of the Interior (1984; see also "Qther
Federal agencies” in the selected references at the
back of this clreular) have prepared a Final EIS on
the proposed Red Dog mine. Cominco Alaske, ine.,
has flled a consolidated ANILCA Title XI appli-
cation with the Department of the Interior,
Bnvironmaental Protection Agency, end the Corps of
Engineers for Pederal permits required for the
development of the proposed transportation system.

The Fish and wildlife Service co-authored
with the National Park Sarvice a report (West and
Deschu, 1884) about the 1983 sampling of water,
stream pediments, and fish tissue for toxic heavy
metsal content in the Kantishna Hilly area of the
Denali Netional Park and Preserve. Results
reinforce previous findings that argenioc and mercury
contents in water and fine sediment are higher
downstream of placer mines than uvpsteeam,
although the data were not treated statistically.
Arseni¢ and mercury were also present In greater
quantities {n the tissues of fish taken downatroam of
plecer mines, Although the parts customarily eatea
by humans were judged safe, liver and glll ebnor-
malities were predicted to be more likely In
grayling in mined streams. The high vost ot fish
tissue anelyses, however, precluded work with
statist{cally adequate numbers.

Samples were also takep of surface water,
stream sediment, and fish from the Tuluksak River
(fig. 8) in the Yukon Delta NWR. These samples
were submitted to the Fish and Wildlife Patuxent
Rivar wildlife Research Center for determinations
of heavy-metal concentrations, The Service also
provided comments recommending speafal permit
conditions to the Corps of Bngineers on a permit
application by Northland Gold Dredging for a major
placer mining operation on the Tuluksak River
adjacent to the Yukon Delta NWR.

Department of Agriculture—Forest Servige.~—-One
of thae large mining developments in southeastern
Aleska, Greens Creek, Is in the Tongass National
Forest. Norande Mining, Ine., requested a Porest
boundary adjustment to facllitate exploration of the
ore body and thus minimiZ%e environmental
impacts. The Porest Service has issued a final EiS
about the proposal and continues to monitor
mitigation of impacts. The boundary decision was
still pending as of Merch 1885, More information
about this issue is given under the heading "Industry
hardroek aotivity in base metais."

U.S. Borax and Chemical Company's Quartz
Hill molybdenum deposit is in the Misty Piords
National Monumant on elaima in a 152,000-acre
teact that i not classifled as wilderness. The
Porest Serviee was the lead sagency in the
preparation of the draft RIS that considers the mine

development plans, This report wrs released in
1984; preparation of the final BIS Is under way.
Purthet information about the Forest Service
aatjvity at Quertz Hill is given under "Industry
hardrock activity in base metals,”

. STATE ACTIVITIES

The Alagka State Adminiztration and
Leglislature continued to encourage davelopment of
the mining industry in Alaska by designating funds
to support roads and other infrastructure costs for
mines being developed; the Red D7g deposit fn
northwestern Alaska is the most prominent current
example., The State has also subsgidized loans to
pleaer miners for mining equipment and eguipment
needed to meet water—quality stantards, and it
provided funds for educational projects. In addition,
{t hag essumed an activist role In assuring that
mining interests are fairly represented in various
governmental and land—use planning bodies. Much
of this activity is carried on under the auspices of
the Division of Mining, created in 1883 as part of
the Depertment of Natural Resources (Anchorage
Dally News, April 22, 1984),

In December of 1984, the Alaska Division of
Geological and Geophysical Surveys and the U.S.
Geological Survey jointly established a Geologio
Materials Center at Bagle River near Anchorage,
The center stores and catalogues core and gealogic
samples from ofl and gas wells, a8 w21l as samples
aollected during mineral exploration, This central
repository will insure that these B8amples, which
might otherwige be unavailable or des‘royed, can be
made accessible to governmental agencies and
{ndustry in perpetuity, In partioular, the Center
econtains all the core samples from the holes drilled
on the National Petroleum Reserve in northern
Alaska from 1944 to 1933 and Jdurica exploration
from 1975t01981. The center ls operated by the
D@8, and faoilities are available to the public for
viewlag and studying the samplas,

During the year, the Diviglon of Gealogieal
and Geoptiysical Surveys published & concise
summary of Alaska's mineral, energy, oil, timber,
and areheological resources, as wall g8 information
about the Department of Naturs]l Resources'
programs that are designed to better inventory
these resources (Barnwell and Pearson, 1984),
Another signilleant summary, one of an annual
serjes, "Alaska's Mineral Industry, 1984," was also
prepared by the Alaska Office of WMineral
Development (Baking and others, 198E). The State
issued a revised edition of its Usting of mining
companies and miners (Alaska Division of Geologi-
ce) and Geophysical Surveys, 1983).

Controversy qontinued over the restrictions to
be placed on mining in the Kantishna Hills ares of
the Denali National Park and Preserve. The Alaska
Land Use Counoil, which was empowered to study
future mineral development in the area by ANILCA,
rescommended to Congress that the area be open to



mineral leasing. This recommendation represents a
carefully worded compromise by the members of
the coumell, which includes representatives from the
Alaske Department of Natural Rssources, the
Netional Park Service, and other agencies,
Environmental groups strongly oppose opening the
area to new miaing; objections have also arlsen
from within the Department of the Interior, In late
1884 the lssue was ln the hands of the Secretary of
the Interlor, who will make a decision on the
recommendations to be sent to Congress (Anchorage
Times, May 24, June 3 and 4, 1984),

An issue that became prominent in 1984
Involves the conditions under which the State of
Alaska will allow miners to operate on State land,
The State currently uses a clajm system to allow
access to State lands fotr purpases of mining and
mineral exploration and charges only a nominal tax
on mineral production. A coalition of several
environmenta] and Natlve groups has charged that
the State is delinquent in not instituting a leasing
system for metallic minerals on State land, The
groups fee] that such a leasing system Is required
under the Alaska Statehwod Act and polnt out that a
leasing system is presently used for oil and gas,
conl, and sand and gravel on State land. About
45,000 State mining claims are involved, Miners
tave suggested that imposing a leasing system on
State land i3 an attempt to hamper minmeral
exploration and mining by imposing an undue
financial burden on an already financially troubled
industry (Anchorage Daily News, Peb. 3, 1884;
P:;:;:leum Information, Alaska Report, Nov. 28,
1984).

INDUSTRY HARDROCK ACTIVITY

N BASE METALS

Three major deposits—the Red Dog zine-iead-
silver deposit in northwestern Alaska, the Creens
Creek base and precious metal depoait on Admiralty
tsland in southeastern Alaska, and the Quartz Rill
molybdenum deposit near Ketchikan in southeastern
Aleska--moved steadily toward produation and were
frequently {n the news and economic reports during
1984, The following discussion vpdates information
that appeared in the previous annual ANILCA
minerals reports.

Numerous other mineral Jdeposits were
mentioned in the professional literature or In the
presug figure 8 shows the locations and table 7 gives
further descriptions of these deposits, which ere
briefly discussed later in this section.

Red —The Red Dog deposit in the De Long
Mountaina of northwestern Alaska (fig. 8) continues
to figuwe prominently in the press and trade
journals. It may bacome the flrst large Alaskan
mine to go Into production in several decades.
Litt1a new information has been published about the
geology and reserves of the deposit in the past
year. The emphasis has shifted from definition of &
deposit worthy of development to the long,

as

expensive, and often uncertain proocess of putting
the deposit into productjon.

The Red Dog effort {3 a joint venture between
Cominco America, Imo. (a V.S, subsidlary of
Cominco Ltd,, the Canadian parent), and tre NANA
Regional Covporation, which {3 based in Potzebue
and is one of the 12 regional Native corporations set
up by the Alaska Native Claims Settlement Act of
1971, By the terms of thelr 1982 agreement,
Cominco will finance the development of the
deposit and operate the mine, and NANA will share
the profits and become an equal partne: in the

roperty after the [nitial investment is rmcovered
Western Miner, April 1984, p. 21-22), The drilling
to date has defined 85 million tons of material with
a grade of 17.1 percent zine¢, 5.0 percent jead, and
2.4 ounces of silver per ton. The deposit is already
one of the largest zine rescurces in the world and
hes e particularly high grade for such large
tonnage, Although the Red Dog deposit ir located
in Arctic Alaska, {t Is relatively acocessible over
land largely oontrolled by NANA, it can be easily
mined by a surface pit, and the ore is amanable to
current metallurgical technology.

Work continues at Red Dog on various fronts.
Probably the lesst publicized are the technical
aspects of building the mine plant, mill, roads,
living factlities, and other infrastructure. Following
practice establlshed in developlng the Nor'h 3iope
ollfle}dg, much of the mine and mill plant £nd other
facilities would ba constructed in moduler outside
Alaske and shipped in by ocean transport to
northwestern Alaska, Construction time has been
estimated at 2 to 2 1/2 years (Western Miner, April
1984, p. 21-22), Several engineering projects have
recently been announced, The firm of Démes and
Moore has been hired to design two dams that will
store mine tallings and furnish drinking water to the
camp. Cominco also signed drilling contracts in
1984 with NANA-Coates Diamond Drilling, Ine., and
lntersu)l'te Exploration, Ino. (Anchorage News, Aug.
1,1984

Cominco has estimated that the development
of the deposit Into a mine will require $300-330
million. They also estimate that the nine lfe
(based on current reserves) i3 about 50 years
{Anchorage Times, Sept, 18, 1984), However, in the
last year, the price of zino has been depresrad; as of
April 10, 1886, it was $0,48-.47 per pound. Cominco
also estimated that an average price of about $0.70
per pound (without any State investment) will be
necessary to recover thelr total costa over the life
of the mine and insure an adequate return on their
investment (Anchorage Times, Sept. 15, 1984). A
similar study by the State of Alaska in the spring of
1984 coneluded that an average zinc price of about
$0.63 per pound will be necessary to assure Cominco
& 15-peroent retlrn on its investment over the life
of the mine (Alaska Hconomle Report, March 25,
1984). The depressed zine price caugsed Cominco,
the world's largest zine producer, to close two of its
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Figure 8.—-Areas of important industrial activity for nonfuel minerals; see table 7 for identification of numbered areas and
commodity of interest.




Table 7.-—-Areas of industry activity for nonfuel
minerals; locality numbers taken from figure 8

Area

number Activity

1 Lik zinc-lead silver grospeots

2 Red Dog zinc-lead-silver praspect

3 Nome gold dredges; submarine
gold placers off Nome

4 Big Hurrah gold mine

5 Silver-lead-zino prospects near

Omalik

6 Grant gold mine, Fairbanks
distriot

7 Pairbanks gold-tungsten-silver
prospeets

8 Eagle asbestos prospect

9 Step Mountain zinc-lead prospects

10 Tuluksek River placer gold mine

11 Johnson River gold-zinc-lead-
copper prospects

12 Cook Inlet submarine placer gold
prospects

13 Crow Creek gold mine

14 Golden Zone gold mine

15 Valdez Creek placer gold mine

18 Canoe Bay gold prospects

17 Ajaska Apollo goid=siiver mine

18 Berners Bay gold-silver prospect

19 Chichagof gold mine

20 Greens Creek zinc-lead—-copper-
silver-gold prospect

21 Alsske-Junieau and Treadwell

gold mines

Zerembo Island gold-base metals

prospect

23 Quartz Hi molybdenum

prospect

Centrat

Eagle

Homer ares (gravel source)

IO

major western Canadian zi{ne mines for short
periods in the winter of 1984 while the price of zinc
firmed,

Higher zinc prices are likely in the futuee
(allowing for considerable uncertainty in that they
are largely a ceflection of the future world economy
end world production) if only because of the historic
low 2inc price and the eventual effects of the
improvement of the economy over the last several
years, effeots that are notoriously slow to reach the
mining industry. However, it is considerably more
difficult to finance and develop a $350-million mine
during a period of low zine prices than in e period of
relatively high prices, Whatever the uncertainty in
forecasting future zine prices, Cominco has stated
(Anchorage Times, Sept. 16, 1984) that the
development of tha Red Dog deposit is an impoertant
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key to maintaining their international positi~n as a
major zinc producer into the next century.

Although the most practical access road to
the deposit from the coast is mainly over NANA
lands, part of the route lies In the Cape Krusenstermn
National Monument that wes established by
ANILCA in 1981 and is closed to development and
mineral exploration, In early 13984, the NANA
Corporation worked out a tentative agreemant with
the Department of the Interior to sequire 63,000
acres of land In the Monument that would be used
for access to the Red Dog depogit and, in caturn,
relinquish thele rights to select about 63,070 acres
of land in the Monument and transfer about 1,300
aores along the coast to the National Perk Serviee.
The agreement has been subject to several reviews
and public meetings, and the National Parl Sarvice
hes indicated that a fina] agreement between them
and NANA is near. However, the Sierra Club was
considering a lawsuit to bloek the trade on the
grounds that such land trades that primarily benefit
resource development are not permittel under
ANILCA, In late 1984, the Environmental
Protection Agency (EPA) and the Departme-t of the
Interior made Congressional approval for the right-
of-way permit the preferred alternative ir the RIS
for the land trade because of the probsbie long
delay If court action takes place (P:troleum
Information, Alaske Report, Nov. 28, 1£94), In
February of 1985, the Alaska Congressional dele-
gation submitted legislation to ratify the land
exchange; the exchange is supported by the Stetew
Land Use Council and at least one major environ
mental group (Anchorage Daily News, Feb, 8,
1985), Also in February 1985, the U.8. Corps of
Engineers Issued permits for the proposed road and
port, a major hurdle in the long raute to
construetion (Anchorage Dally News, Reb, 8, 1885),

The development of the Red Dog denosit has
led to boundary negotiations between the NANA
corporation and the aity of Kotzebue on the one
hend, and with the North Slope Borough based at
Barrow on the other. When the North Slope Borough
wag established in 1872, it included the araa of the
Red Dog deposit (whose value was then inknown).
Now, the NANA corporation would like to establish
a borough based in Kotzebue, but that governmental
body would probably not have a suffieient tax base
to maintain a regional government unless the Red
Dog mine were within its boundarfes. The president
of NANA also indicated that the taxation policy of
the North Slope Borough end the governmental
jurisdiction over the Red Dog deposit may be
factors in NANA's continuing ecommitrent to devel-
oping it (Anchorage Daily News, April 28, 1984),

The present depressed price of zine and the
degire of the perticipants to initiate produstion in
the nest future hag led to negotiations between
Cominco and the State of Alaske over the
passibility of State investment in the project, The
company seeks to have the State commit funds for



the 57-mile access road to the deposit and for port
faoilities. The main advantege to Cominco would
De a considerable decrease tn its finanejal burden to
develop the deposit, an advantage that would be
particularily helpful comsidering the present low
zino prices, The main advantages to the State
would be: (1) an expeditious Increase in the number
of jobs available in northwest Alaska, an ares of
chronic high unemployment; (2) diversification of
the economy of Alagka beyond the petroleum
{ndastry; and (3) wtimetely, & return in taxes
greater then the amount of the loen (Anchorage
Times, Ped, 8, 1886), In mid-February 1385, a
Comineo report indleated that the mine, when In
tull operation, would generate about $100 milllon
per year for the Btate's economy (Anchorage Duily
Newz, Feb, 17, 1885), The State admininstration
was favorebly inclined toward such a loen
{Anchorage Daily News, Sept. 7, 1884). kv February
1985, with the legislature {n session and In
antieipation of declining ofl revenues, Cominco
propased & $150-millfon State investment repayable
over a 30-year perlod; the State would receive
about $260 million in user fees over the life of the
investment, and repayment would proceed indepen-
dently of a production schedule (Anchorage Dafly
News, Feb, 17, 1885; Anchorage Times, Peb. 18,
1985), State [nvestment {r the Red Dog deposit is a
sensitive isgsue and has been a matter of debate {n
the legislature during 1283,

I lote 1984, the Alaska Industrial
Development Authority (AIDA) gigned a letter of
intent to fund the road and port facilities for the
Red Dog mine, with repayment through user fees
(Petroleurn Information, Alaska Report, Jan. 3§,
1985). One recent proposal Is that, rather then
seeking appropriated funds yearly through AIDA,
AIDA would establish 10an reserves to leverage
privete capital for the project (Alaske Economlo
Report, Ian. 18, 1988),

in pursuing State interests, the Administration
hes cleared a $3 milllon contrast to Cominco to
study port development and rosd access. Cominco
plans to contribute Its conglderable engineering data
to the study and will subcontraat to a previously
uninvolved consulting flrm for the analyais of the
data (Anchorege Times, Sept. 26, 19B4; Anchorage
Dajly News, Oat. 10, 1984),

The aotlvity at Red Dog has also spurred

interest in saveral nearby, similar deposits, notably .

the Lik deposit beilng explored by GCO Minerals
Company. From 1877 to 1963 QCO drilled more
than 50 drill holes and defined 24 million tons of
rock containing about 8,8 percent ginc, 3.0 percent
lead, and 1.2 ounces of silver per ton. Drilling in
1984 indicated aubstantial additional minerallzed
rock in e northern extension of the deposit, but
reserve calculstions will require additional
drilling. Anelysia of materiel {rom one hole {n-
dicated values of 8.9 percent zine, 3.5 percent lead,
and 2.3 ounces of silver per ton over 174 feet

(Alaska Economic Report, March 28, 1984; Alasks
Delly News, Nov, 10, 1984; Petroleum Iformation,
Alesks Report, Nov, 14, 1684). The Lik deposit and
othera known nesrby will undoubtedly be consider-
ably more attractive if the Red Dog deposit is
mined and a road conneots it to a port on the
co83t. A road into the area will also stimulate
additionsl exploration for new depostta.

The BPA issued its final RIS for the Red Dog
mine projeet and called for commentr by November
16, 1984. Hearings on the draft EIS in the spring of
1984 in Anchorage had produced generally favorable
comments (Petroleum [nformation, Aleska Report,
May 9, 1984). The EPA also annourned tentative
plans to issue a water discharge parmit for the
proposed port for the Red Dog mine to be built
spproximately 17 miles southeast of Kivalina,

Qreens Creek,—Work at the Green® Creek zinc-
lea ver-gold deposit on northeastern

Admirslty Island (fig. 8) continued steadily. The
deposit {8 being explored by Noranda Mining, Ine.,
the operating partner that holds the property jointly
with Anaconda Minsrals, the Bristo' Bey Native
Corporation, Rxales Resource Corporation, and
Texas Gas Exploration Company. In 1984 Noranda
bullt a berge-loading dock end ramp on the coast
near the deposit, and it is seeking a pe~mit for e 14~
mile road from the doeck to the depogit. The deposit
5 at least 3 to 4 years away fror production.
About 5 mlllion tons of material have been outlined
with a grade of about 10 percent combined Zzine,
leed, and copper; 12 ounces of silver per ton; and
0,16 ounce of gold per ton. An anmuncement in
Patroleum Information's Alaska Report (Nev. 7,
1984) noted that drilling in the sumrmer of 1884
indicated that the deposit is larger and richer at
depth and that its base has not yet been reached.

The Depsrtment of Agriculture —Forest Ser-
vice has recommended withdrawel of 17,000 acres
in the Qreans Creek drainage from the Admliralty
Isijand National Monument to [sollitata the
development of the deposit. About 18,000 ncres
nearby would be substituted for the withdrawn
acreage. The land exchange isgue is acmplicated by
a December 1985 deadline for Noranda to [lnish
exploration in the areas adfscent to its proven
claims. Bnvironmental groups objact to this
axchange on the begis of the precedent it would set
in allowing agencies to maeke administrative
boundery ochanges. They suggest rather that
Congress axtend the deadllne for exploration
(Anehorage Deily News, Jan. 4, 188%),

Quartz Hill,—Work on the Quarté Hill molybdenum
deposit near Ketchiken in southeastern Alaska
(fig. 8) continued persistently in the face of a
depresged molybdenum market, The U.8. Borax and
Chemical Company, which owns the property, has
alrepdy spent more than $100 milMon there and is
well into the process of obtaining th+ necessary
permits and environmental reviewsa and ecordinating

- with loeal, 8tste, and Federal governmental
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agencies. Work at the deposit itse)! was restriated
to environmentsl moritoring in 1984,

The very size of the Quertz Hill deposit and
ity probable impact on the world molybdenum
production may pese a marketing problem in the
future, At the tentatively planned proguction rate
of 60,000 tons per day, the Quartz Hill mine would
produce an equivalent of about 122 percent of the
ewrent U.S, production. Although molybdenum
prices may well improve with jnereased demend
brought an by a continued favarable world economy,
several other compenies with large molybdenum
mines and well explored deposits will be
eggressively vying for an improved molybdenum
market (Alaska Economie Report, Feb, 16, 1984),
U.8. Borax has indicated that construction of the
mine eould start in 1985, with initial production {n
1988 but that a decision on whether to proceed
hinges on the molybdenum market (Petroleum
Information, Alaska Report, July 35, 1884).

The Quartz Hill deposit is huge: 15 billion
tons of material with a grade of 0,136 percent
molybdenite has been defined, of which about 300
million tons with a grade of 0.2 percent molybdenite
are easily accessible from the surfece. In 1884,
tests of buik samples confirmed the assay date
provided by diamond driliing and outerop sampling.

In July 1984, the Rorest Service relessed the
draft EIS for the proposed Quartz Hill mine. Many
of the controversial lssues had previously been
worked out by U.S, Borax end the Foreat Service.
However, U.S. Borax has since asked that the State
and the Forest Serviae approve a plan to dump the
tallings from the mine in the Wilson Arm area
rather than in Boea de Quadrz a3 was previously
arrenged with the Governor of Adlagka in 1982, A
site in Boca de Quadra is preferred in the Porest
Servicas EIS, but both sites were considered to be
ugseable without adverse consequences to fisheries
habitat. The lssus i3 controversial, but use of the
Wilson Arm site could mean that the ecost of
produeing molybdenum eould be reduced by as much
ag $0.50 per pound (Anchorage Times, Sept. 9, 1994;
Anchorage Dally News, Sept. 20, 1984; Alaska
Journal of Commerce and Pacifie Rim Reporter,
July 24 and 30, 1984; Alaska Bsonomie Report, Oct.
8, 1984). The draft EIS was being cireulated in late
1984, and publie meetings were being scheduled.
The final EIS will probably be submitted by June
1985 (Alaska Construction and Oil, July 1984, p. 22;
Anehorage Daily News, Oct. 4,1984),

Data in the draft RIS indicated that the effect
of the mine on the Ketehlkan Borough would be
enormous. The work force, which would probably be
housed in Ketchikan, would be about 1,800-2,000
people, thus increasing the total borough population
by about 3,000, Much new housing would be needed,
and the eity would be required to greatly expand its
public servieces, ineluding recreational facilities,
waste disposs]l {acilities, roads, marine faoilities,
fire protection, sehools, water supply, and law
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enforcemeant, among others. The Boroug™ would
recelve about $67 milMon in revenue per year from
the mine, and the mine would raduca some of the
high unemployment of the area (Anchorage Dafly
News, July 25, 1984.)

QOther Induseg Activites in Base Metaly.—In
eontrast ta t { several years, exploration
primarlly for base metals was limited, and reports
of new discoveries In the press ware few. Work
continued at many base-metal properties oited in
previous ANILCA annual reports or in the recent
popular press or professional literature, but without
much fanfare, The lack of activity is related to the
dramatic downward shift {n metal priens cited
praviously,

In one of the few new discoveries announced
in 1984, Northgate Exploration Compeny has
ldentifed several zine-lead propects neer Step
Mountain, about 50 miles north of Eagle (fig.
8XWestern Miner, May 1984, p, 23).

INDUSTRY MARDROCK ACTIVITY
IN PRECIOUS METALS

Unlike the situation in base metals, precious
metal exploration in Alaske during 1994 was
axtensjve. Many new mineral deposits were
announced, and many previously known deposits
were being reexamined. In the face of the grim
price situation for base metsls, many, f nnt most,
of the companies exploring for metals in Alaska
have turned to gold and silver primarily benause of
the relatively high price of gold and, to perhaps a
lesgser extent, the high price of sllver. While the
price of gold dropped slowly to about $308 per
ounce at the end of 1984, precious metels were
nearly the only nonfuel mineral commodities that
posted prices well above their historie averages
over the last 50 years. They also are commodities
that have intrinsic value in themselves, are readily
saleable now, and will be so for the fo-seeable
future, Locations of the deposits are shown in
figure 8.

Cornwall Pacific Resources Ltd., as a partner
with Anasconda Minerals Company, carried out
extensive exploration at the Big Hurrah mine on the
Seward Peninswla under the direction of C. C.
Hawley and Associates. Pive steeply dippinT quartz
fissure veins have been identified there; these have
gold contents generally varying from 0.25 to 0.6
ounce of gold per ton. About 300,000 tons of
material aversging approximately 0.3 ounce of gold
per ton has been identified in an area sultable for
open pit mining. The 1984 exploration program
ineluded further work on the potential onen pit,
metallurgieal bulk sampling, and edditloral core
drilling and trenching on the veins (Wester~ Miner,
April 1984, p, 22).

Jonpal Rxploration, Onaping Resour~es, and
New Strategie Matals, Inc,, have taken an cntion on
a 2B9-claim property near the old Omallik mine in
the Darby Mountains on the Seward Penins-ia from




Grestland Exploration, Ltd. The values at the
erty are chiefly in silver, lead, and zinc
Northern Miner, March 1, 1884),

Work was in progress to put the Grant gold
mine near Rairbanks into produation. The property
is ownaed by Bilverado Mines Ltd,, who have
identified more then a million tons of reserves in a
mineratized structure 4,000 feet long. Work since
1978 suggests that the average grade of the ore s
between 0,60 and 0.80 cunca of gold per ton.
Additional d&rilling and drifting was completed in
late 1984; this will be followed by deveiopment of
the property and mill construction. Produetion was
expected to begin in 1985 (Pairbenks Dally News
Miner, Sept. 13, 1984).

Nerco WMinerals Company and Heecla Mining
Company recently entered into an agreement to
explore an area of about 14,000 acres north of
Fairbanks that show ancouraging signs of
mineralization. The target ¥ & gold-tungsten
deposit with sliver vajues that cowd be mined by
c{i;;n‘) pit (Fajrbanks Daily News Miner, July 31,

Saversl talks about Alaskan gold deposits were
pragsented at the 1984 Alaska Miners Meating. C. C.
Hawley (1984) descrided the results of recent work
on the Golden Zone mine In the Chulitna district of
central Alaska. Rainer Newberry (1984) presented
an overview of gold skarns in southern and southeast
Alasks, A dozen gold skarn deposits have begen
productive or have reserves in this area, and more
thsn 100 additlonal gold skarns ere known there, but
their tonnage and grade cannot be massured with
available data.

Anaconda Minerals Company announced a
major new discovery of base end precious metal
veing in the Johnson River area on the Alasks
Peninsula in Pabruary of 1984, Two core drills were
in operation during the summer of 1984, and while
the data are too sparse to make tonnage and grade
caleulations, some very high values were noted In
the dreilling. One hole passed through 150 feat of
material with a grade of 0.6 ounce of gold per ton,
9.4 percent zinc, 2.8 percent lead, and 1.5 percent
copper (Alaska Construction snd Oil, July 1984, p.
22, 24), The Johnson River property is on lend
owned by the Cook Inlet Region, Inc., but it ls
surrounded by the Lake Clark National Park. An
easement was obteined to the area when the
property was originally tranaferred to the Cook
Inlet Region, me. However, mining near the Park is
of concern to the National Park Service and several
environmental groupe, While no overwhelming
impediments now appear to bar eventual mining,
future plans will require coordination between
Anaconda end the Federa) government (Anchorage
Times, Peb, 24, 1984),

Resource Associates of Alaska, a subgidiary of
Nerco Minerals Compeany, signed an agreament with
Freeport Exploration Company to examine
properties held by Nerco on State and Aleut
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Corporation landg near Cance Bay on the Alaska
Peninswla (Petroleum [nformation, Alsska Repott,
May 23, 1984).

Alagka Apollo Gold Mines announced that
reservesd on its property on Unga ksland now total
more than 800,000 tons with an estirated grade of
0.3 ounce of gold per ton and 1.0 ounce of silver per
ton, The minerslization has bean d:fined along a
vein 2,000 feet long to a depth of 400 feat; an
additiona) 7,000 feet of the vein has yet to be
tested, Results of recent metallurgical tasts have
been encouraging, and the owners bezan eoliecti
data for an EIS (Northern Miner, March {, 1984),
Alaska Apollo also signed a letter of intent to
acquire 51 percent of the mineral rights held by
Teton Exploration Drilling Inc, on Unza, Popof, and
Korvin Blands. Teton has spent more than $3.4
million drilling on these islands since 1979 (A)aska
Construction and Oi], July 1984).

The Windy-Craggy gold-copper-cobait degosit
in PBritish Columbia was discussed In the 984
ANILCA report. Gammon and Charller (1984) of
Falconbridge Nickel Mines Ltd. subaequently
described it as a large massjve-gullide deposit. One
recent diamond drill hole intersected gold
mineralization that averaged 0.3 omoces per ton
ovar about 200 feet. This news encouraged
considerable gold exploration in the arsa. St. Joe
Minerals found a substantial gold procpact just east
of the Windy-Craggy property in 1883, and this
discovery has led to cansidarable claim staking in
Alagka north of Haines (Petroleur Information,
Alagka Report, Nov. 7, 1984),

At the Aleska Miners me<ting, Jones,
Leveille, and Redman (1984) of Bear Creek Mining
Company discussed their recent wo-k on the ald
Jualin Mine in the Berners Bay disteiot of
southeastern Alaska. A significant tonnage Is
indleated, but Bear Creek hag diverted their work
elsewhera. However, Placid Qil Company is
working on a similar deposit nearby (Petroleum
Information, Alaska Report, Nov, 7, 1894).

Barrick Regources Corporation has negotiated
a 15-year lease with the city of Junme«u and Alaska
RKeotic Light snd Power to examin: the Alaska-
Junesu (A-J) and Treadwell mines near Juneay.
Historieally, the mines sre the larfest lode gold
properties in Alaska, praducing more than 7 million
ounces of gold from the early 1880s to 1941, The
Treadwell minas were mafor producers until 1917,
when much of the underground workings flooded
with seawater. Shortly thereafter, the A-J mine
began production as what proved to be one of the
most efficient low—grade gold mines in the world.
Over several decades It produced a profit from ore
than ran Jess than 0.04 ounce of gold [er ton of rook
mined. The A-J closed in 1941 when gold mining
was ruted non-essential to the war effort, and it has
not had significent production since. The A-J had
proven ore reserves of 29 million tonw grading 0.04
ounce of gold per ton when it shut down, and the



Treadwell had regerves of 7 million tons grading
0.11 ounce of gold per ton. Barriek Resources is
committeqd to spend at least $5600,000 per year for 9
years and $1 million for the next 6 years to retsin
the Jease, Barrick planned to review the extensive
records from past mining and exploration before
beglnning drilling on the properties (Northern Miner,
March 29, 1984),

Queenstake Resources cartied out e $3-million
exploration program during the summer of 1984 on
their Chiohagof gold property in southeastern
Algska, The property was a major gold producer
prior to World War IL. At least 14 drill targets have
been identified, three of whish were axamined in
1884, The compeny has also ldentified at least
40,000 ounces of gold in tallings that can be
processed economically (Northern Miner, April 15,
1984), ERarly in 1885, Queenstake, a joint partner
with Exploration Ventures Company, announced a
plan to re-open the Chichagof mine after they
identified substantial resecves in the relatively
narrow, but high-grade veins (Anchorsge Times,
Feb.)22, 1885; Anchorege Dajly News, Feb, 22,
1985).

Also in southeastern Alaska, Bear Creek
Mining Company worked on Zarembo Island near St.
Johns Harbor for the second year. The target is a
base metal deposit with precious metal values
(Alaska Journsl of Commerece and Paeific Rim
Reporter, July 2, 1884),

PLACER MINING FOR PRECIOUS METALS

Alasken precious metal produstion was almost
entlrely from gold placers. Plac¢er gold production
in 1984 was about 175,000 ounces, which came from
more than 260 mines in every region of the State.
According to Information furnfshed by the Alaska
Divislon of Geological and Geophysical Surveys
(Eaking and others, 1885) production by region as
ranked in order of decreasing lmportance wasy
(1) the eastern interior part of Alaska, with
production of about 70,400 ounces of gold from 140
mines; (2) south-central Alaska, with about 37,500
ouncez from 33 mines; (3) western Alaska, with
about 36,000 ounces from 30 mines; (4) northern
Alaska, with about 15,000 ounces from 20 mines;
and (8) southeastern Alaska, with about 100 ounces
from 2 mines.

A pagging prodlem confronting placer miners
in 1984 was the steady decrease {n gold prices to
about $30B per ounce at the end of 19844 it drifted
even lower, below $300, in the first quarter of
1885. However, as was brought out in numerous
articles In the press and at varlous meetings, the
most acute and contentfour issue was water quality.

Placer mining (s incressingly being subjected
to Federal and State water-gua)ity regulations, and
much debete is taking plase about the economle
consequences of thase regulations, the degree to
which they should be enforced, end the level to
which the verious elements and materials that are

41

remobilized during mining should and ean be
controlled, The basis for the enforcement of water«
quality standards on Alaska streams on which plecer
minlng occurs {& the Pederal Clean Wate~ Aot of
1971, Almost all Alagka's streams now fall under
the highest classification of natural water deflned
in the Act—that {s, the streams are usrible for
drinking, fishing, or swimming. Under the Aot, such
streams and rivers ecannot be subjected to Industrial
actlvity that wouwld reduce their water quality to
below the stendards for drinking, fishing, or
swimming (Anchorage Times, Mareh 4, 1884), In
March, the BPA announced that Alasken placer
miners would have to comply with a stringent series
of water—quality standards in 1884 or fave court
action, Under the EPA's regulations, piacar miners
who move less than 20 cuble yards of gravel & day
are exempt from the regulations. Mirers who
handle up to 1,400 ecubic yards of gravel are con~
gidered to be small miners and are required at the
least to build settling ponds; larger operations wotlld
have to install pumps to reaycle at least §) percent
of the water used in mining. Additional regulations
require that the miners meet State water-quality
standards for mercury and arsenio and for turbidity
of the water downstream of placer operations, The
EPA plen calls for permitting mining to cortinue for
2 years using only settling ponds, with mandatory
water recyling at the end of that period. Environ-
mental groups have criticized the proposed
regulations as being too lenient, and mirers have
objected to them as too somplex and expensive and
indicate the r tions would result in the loss of
much fine gold (Anchorage Daily News, March 4 and
14, 1984; Petroleum Information, Alaska Report,
March 11, 1884). In February 1985, the EPA proposed
stiff, new turbidity standards for weater discharged
from placer mines. Strong opposition was expeoted
from placer miners at public hearings scheuled for
March., A spokesman for the Alaske Miners
Aszoclation indicated that few placer miners could
survive rigid enforcement of these g‘andards,
However, the EPA and a spokesman f~om one
environmental group suggested that the {ssie ia not
one of rigid enforcement but rcathe- of a
conscientious affort by placer miners to work
toward cleaner mining using modern terhnolofy
(Anchorege Delly News, Feb. 14, 1985),

In late 1984, a Pederal Cireuit Cour=t found
that the EPA had fajled to set adequate standards
for arsenic and mercury In 170 placer mining
permits issued In 1876 and 1977, The cours ordered
that the EPA review tha standardy and estabtish
appropriate standards, In their appeal of th's action,
the permit holders and the Alaska Miners Asscai-
ation also indicated that the RPA had estabiished
overly stringent standards for suspended sand and
¢lay partiales in water below mining o2erations
(Anchorage Dally News, Deo, 12, [884).

At the 1984 Alaskan Mining Association
Convention, a panel composed of membears from



industry and government Buggested that placer
miners might work toward reciassification of
streame and rivers on which placer mines exist to a
lower claggification—that is, olassify them as
sujtable for fishing and swimming but not for
drinking water. Such reclassification would make it
easler to meet water-quality standards (Pairbanks
Dally News Miner, Nov. Z, 1984),

In May 1984, the State of Alaska announced
that (t would waive fts right of review over Federal
placer mining permits in 1984 while working toward
a compreshensive State poilcy on placer mining and
establishing an enforcement mechanism for it. At
the same time, the State set forth preliminary
guidelines to establish whish violations are serlous
enough to warrant court action. These stipulations
are in the Interageney Placer Mining Guidelines that
were workKed out by the Department of Natural
Resourcesa, the Department of Environmental
Conservation, and the Department of Fish end
Game. Isucs congidered in these guidellnes (nolude
(1) development of new technology to more effl-
viantly mine gold and reduce pollution, (2)
developmant of standards for settling ponds and
resyeling, reclagsification of streams,and turbidity
standards, (3) bagin pianning, and (4) enforcement
policy. Work continues Dy these agencies to devalop
an (mproved State strategy to work with placer
mining (Alaska Journal of Commerce and Paocific
Rim Raporter, Oct, 19, 1984),

In August of 1984, however, in what may tuen
out to be an important test case, a State judge In
Fairbanks refused a temporary testraining ordes
originated by the Alaska Department of Environ-
mental Conservetion to eénforce pollution control
regulations agalnst a miner whose operation ls forth
of Fairbanks, This was the State's first attempt to
enforce such regulations, and ths judge ruled that
they wers deficient In not establishing clear and
unequivocal guldelines for the miners (Palrbanks
Dally News Miner, Sept. 28, 1984),

The following Information about placer mining
in Alaska describes only the major new develop-
ments in 18984 reported In the press or professicnal
publicationa. Many of the signiticant developments
over the past several years have been deseribed in
earlier reports in this serjes and are not reported
here, Further, thls clrcular does not include a
comprehangive listing of placer operations in the
State. The Dijvision of Geologieal and Geophysical
Surveys periodically publishes a list of Alaskan
mining companfes, Inctuding placer mines. (See
Alaska Divison of Geological and Geophysical
Surveys, 1985, and Rakims and others, 1385.)
Locations of the operations mentioned below ere
shown In tigure 8,

Alsska Gold Compsny operated two dredges at
Nome: Dredge No. 5 on An¥ll Creek, and Dredge
No. 8 west of the airport near the coast. Aleska
Gold began dredging in Nome In 1974 as the
corporate successor to the Nome operations of
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Hammond Consolidated Gold Fleldr and United
States Smelting, Refining, and Mining Company.
These companies had operated gold dredges at
Nome from 1923 to 1942 and from 1948 to 1862, In
1983, the two dredges produced 15,700 ounces of
gold and employed 110 workers at Nome, Deap
permafrost {8 present In the Nome area, and
dredging requfres expensive thawing operations
savergl years prior to actual mining. As with
several other Alaskan placer gold mines, Alaska
Gold was severely impacted by the low price of gold
in 1984, but the company {ndicated that more than 1
million ounces of proven gold remajr< to be mined
from ground that has been tested by prospect pits
and drlling (Alaska Journal of Commerce and
Pacitic Rim Reporter, Sept. 24, 1984.)

Aspen Development Corporat'on continued
exploration for submarine gold placers on 300,000
acres of offshore lands in Cook Inlet held under a
State permit. Work durlng the summer of 1984
{ncluded a marine geophysical survey, mlaroseismic
tests, and a sldescan gonar survey of {he sea bottom
(Alseka Construction and Off, Juy 1884), M
September, Aspen ennounced that their primary
area of Interest ls from Anchor Point to Ninllehik
on the east side of the Injet and ind{ecated that the
area is amenable to dredging. Almost Immediately
after Aspen’s announceiment, sport dr commarecial
fisherman who fish {n the proposed dredging area
registerad strong opposition (Anchorage Times,
June 25, 1984). (The Kenal Peninsula is en
extremaly productive sport fishery, end Cook Inlet
supports a major commercial fismery.) Sub-
sequently, the Kenat Peninsula Borogh Assembly
formally esked the State to delay approval of
Aspen's dredging plan for one year in order for the
Borough to complete thair Coestal Management
Plan. In early 1985, State officials denled a permit
raquired to continua work, on the greunds that the
program does not requlre either the State or tha
applicant to acquire biological or gerological data
sufficlent to determine effects of the mining dbefore
permit jssuance. The Stata plans to review the
program (Anchorage Dally News, Feb. 0, 1884),

In another offghore project, Power Regources,
Inc., signed an option agreement with Asareo, Ine.,
for 21,750 acres of submarine lands gruth of Nome
in the Bering Sea. Asarco obtained the property
from Shell Oll Company, which begen exploration
for submarine gold placers off Nowre mora than
10 years ago. Power Hesources Indierted they will
begin work in 1985 on an 11-acre area of tha leages,
but the compaeny does not anticipete full-scale
operations until at leagt 1988, Initial plans ate for
use of an offshore bucketwheel cutterhead dredge
over a total area about 12 miles long and 2.5 miles
wide. 1In 1ate 1984, several local gre'spe In Nome
asked for hearings on this proposed mining to
determine 1ts potantial effect on marine life
(Anchorage Daily News, Dec. 27, 1984). At a
hearing on Janusry 23, 1985, an Frkimo group



opposed mining until the eompany could guarantee
no adverse impact on local marine food resources
(Pstr)oleum Information, Alaska Report, Jan, 30,
1988).

The Valdez Creek mine, operated by five
companies (Camindex Mines; Barrick Resources;
Talcorp Ltd.; Watls, Griffis and McOuat; and
Sullivan Mines), was the largest gold producer in the
State. The partnera produced about 20,000 ounces
of gold from the peoperty in 1984 (Bressler, 1884).
In the Brooks Range, the placer mine near
Chandsisr owned by Little Squaw Gold Mining
Company doubled its produotion in 1983 to 2,129
ounces, and the operators had hoped to double it
again in the sammer of 1984 (Anchorage Daily News,
Feb, 2, 1984),

A new placer gold operation is planned on
Crow Creek near Anchorage. The property was
mined in the early part of the century but has long
been dormant. About 200 gores of private land are
involved, and most, if not all the various State and
Federal permits are In hand. The Buresu of Mines
recently estimated that the craek has produced
about 42,500 ounces of gold since 1897 (Jansons and
others, 1984),

The dredging operations proposed by
Northiand Gold Dredging Company on the Tuluksak
River in southwestern Alaska were the subject of
much debate through 1884, Northland planned a
8,7580~foot diversion channel on the river to
taoilitate deedging. The people of the village of
Tulukeak 30 miles downstream voiced strong
objection to this diversion channel and any future
dredging as a theeat to their subsistence lifestyle by
its effect on the salmon run on the river, the game
population in the area, and poasible metal
contamination of the river (Anohorage Times, Feb.
24,1684). In May 1984, the State of Alaska granted
Northland a permit to go ahead with the diversion
channel. The village of Tuluksak threatened further
legal action. The issue stood unresolved at the end
of 1984, and Northland was unable to do any
dredging in 1984 due to the late date at which
approval was granted by the State (Anchorage Daily
News, May 12, 1984).

FIDUSTRIAL MINERALS

With Alaska's booming construction industry,
mining of sand and gravel continues to be a major,
it somewhat unappreciated and low-key component
of the Alsskan mining scene. About half of the
total value of Alsska's mineral production came
from gend and gravel (table 3). While sand and
gravel resources are widespread, oonstruction
demands can increanse the local price and require
expensive import from other sreas. Mast of the
send and gravel consumption occurs in the
Anchorage area (fig. 5), where more than hailf the
State's population ia concentrated. Seversl large
operations have bdegun ta work pits in the

Mantanuska Valley area northeast of Anchorage to
avold the inereasing competition for land in the city
and zoning regulations. Bowever, in doing so, these
operations are increasingly dependent on rail
haulage via the Alaska Rallroad into Anzhorage.
According to an articie in the Anchorag> Times
(Peb, 24, 198S), gravel cen be mined in the
Matanuske Valley for between $1.50 and $2 a ton,
but its price is $4.80 after being brought by train to
Anchorege. The rajlroad took in $9.4 mi'lion for
hauling gravel in 1984, about 8 carloads per day. In
addition, the State sells about $2 million worth of
sand and gravel annually to North Sope oll
companies, orimarily for roads and work peds.
Demand for sand and gravel on the Slops was
significantly less In 1984 than in 1983, but
construction there still accounted for almost half of
the sand and gravel used statewide.

A proposal for a gravel mine on the southern
Kenai Peninsula to supply the material to the city
of Homer has resulted in a eontroversy. Cook Inlet
Region, Ine., has proposed to mine gravel it owna in
Kachemak Bay State Park and barge it te Homer.
The Native corporation suggests the miring will
have little ef(ect on the park, but the Alaska
Division of Parks opposes the proposed mine on
environmental grounds. The issue is being resolved
by the governor's Offjce of Management an Budget
(Anchorage Daily News, May 23, 1984), The Homer
area is highlighted in figure 8.

Doyon, Ltd.,, the Fairbsenks-based Native
corporation, continuex to work towsard praduction
from their large asbestos deposit near Rsgle (fig.
8). Doyon and lts partners, GCO Mine-als and
WQM, Ince,, believe that the deposit is so rich and
1arge that it must eventuslly be mined. [‘owever,
the market for asbestos 8 exiremely poor at
peesent, due both to the general depressicn in the
mining industry and the {nereasing concern with the
environmental consequences of asbestos use, A
spokesman from Doyon has indicated that the
property probably would not be economically viable
until the 19908 and then would require an jnvestment
of about $190 million (Anchorage Times, March 15,
1984; Anchorage Dally News, March 18, 1884),

The discavery of two diamonds in a gold
placer near Central (fig. 8) was one of the most
exciting gem finds in Alaska in reecent years. A
diamond ebout a millimeter in diemeter and one-
third of a carat in weight was confirmed in 1984
(Anchorege Daily News, Dec. 13, 1984). Its rounded
shape suggested it probably traveled a considerable
digtance {rom its source. A second, larger diamond
was discovered in 1984, Typically, diamons oceur
In small bodfes of a rock type termed kimberlite.
Such rocks are not now known in the Central area
but may ocecur. Conventional geologic theory
suggests that a major diamond-bearing pipe Is highly
unlikely in central Alagka.
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Hamflton, T. D., 1984, Surfieja]l geologic map of
the Howard Pass quadrangle, Alaska: U,S8.
Geologieal Survey Miscellaneous Pleld Studies
Map MP-1877, ) sheet, scale 1:450,000.

Hamilton, T. D., 1984, Surficial gaologic map of
the Ambler River quadrangle, Alagka: UO.8.
Geologleal Survey Miscellaneous Field Studies
Map MF-1678, 1 shaet, scale 1:250,000,

Hamfton, T. D., 1984, Surflaial geologic map of
the Chandalar quadrangler U.S. Geological
Survey Miscellanaous Field Studies Mep ME-
878-4, seale 11250,000,

Nelson, 8. W., Miller, M. L., Barnes, D. P.,
Dumoulin, J. A., Goldfarb, R. J., Koski, R. A,,
Mull, G. C., P{ckthora, W, J., Jansons, Uldis,
Moekzoma, R. B., Kurtsk, J. M., and Fechner,
8. A., 1984, Mineral resoures patential map of
the Chugach National Forest, Alaska—Summary
report: U.8. Geological Survey Mis¢ellaneous
Fleld Studles Map MF-1643, 24 0., 1 sheet,
80310 11250|0000

Sable, B. G., Chepman, R. M., and Tailleur, L L.,
1884, Geologle map of the western Kukpowruk-
Nuka rivers region, northwaestern Alaska: U.8.
Geological Survey Misasllansou*t Field Studies
Map MF-1664, 2 shaetg, seala 1:88,380,

Sabte, P. (., and Mangus, M. D., 1984, Geologic
map of the waest-ecentral Kukpowruk-Nuka
rivers region, northwestern Alaskas  U.S.
Qeological Survey Miseellaneou? Pleld Studies
Map MFP-1689, 2 sheets, scale 1:68,360,

Sable, E G., Mangus, M. D., Moeris, R. K., and
Dutro, J. T., Jr., 1984, Geologic map of the
aast-cantral Kukpowruk-Nuka rivers region,
northwestern Alagka: U.S. Geologleal Survey



Miscellaneous Field Studies Map MF-1870,
2 sheets, scale 1:83,380.

Sable, E. G., Dutro, J. T., Jr., Morris, R. H., and
Tailleur, L L., 1584, Geologic map of the
eastern  Kokpowruk-Nuka rivers region,
northwestern Alaska: U.8. Geologlcal Survey
Miscellaneous Pield Studies MF-1671, 2 sheets,
seales 1:63,380 and 1:250,000,

Note: Metallic mineral resources maps of the
Middleton Island, Nulato, Unalakleet, Naknek, and
Mt. Michelson quadrangles have been reprinted.
Also reprinted are femce diagrams for the
Sadlerochit Group in the Phlilp Smith Mountains
quadrangle, generallzed structure maps of the
Colville Group and Lower Cretacecus unconformity,
guberop map at that unconformity, and Jurassiec and
lower Cretaceous seismic horizons, as well as
{sopach maps of Jurassic and possible Lower
Cretaceous shale on the North Slope, and a geologic
map of the Survey Pags quadrangle. These and
other reprints are listed by number in "Publicatjons
of the U.S. Geological Survey, 1984."

U.8. Geological Survey authors in outside journals

Aftolter, R. H., and Stricker, Q. D., 1984,
Geochemistry of selected coal beds from the
Beluga ccal (ield, Cook Intet region, Alaska
(abs, 48844)1 Geological Society of Americs,
Abstracts with Programs, v. 16, no. §, p. 268,

Antweiler, J. C., and Cathrali, J. B, 1983, The
relationship of gold in placer deposits in the
Brooks Range, Alaska, to primery gold sources
(abs.)y Proceedings, Alaska Sclence Confer-
ence, v, 34, p. 84,

Armbrustmacher, T. J., 1984, Rare-earth/thorium
deposits associated with a complex of syenitie
rocks near Mt. Prindle, east-central Alaska
(abs, 47175)% Geological Society of America,
Abstracts with Programs, v. 18, no, 5, p. 286~
287,

Bird, K. J., 1984, A comparison of the play-analysis
techniques as applied in hydrocarbon resources
assegsments of the National Petroleum Reserve
in Alaska and of the Arctie National Wildlife
Refuge, In Masters, C. D., 1984, Petroleum
Resource Assessment: Ottawa, Ont., Inter-
national Unjon of Geological Belences Publi-
cation 17, p. 83-79,

Box, Stephern, 1884, Implications of a possibly
continuous 400 km long late Early Cretaceous
aro~continent ecollisional belt in NE USSR and
NW Alaska for the tectonie development of
Alaska, in Howell, D. G., Jones, D. L., Cox,
Allan, and Nur, Amos, eds., Proceedings of the
Citeum-Paoific Terrane Conferance, v, XVIII of
Stanford Unjversity Publications in
Geological Seiances, p. 33-35.

Brew, D. A., 1984, Bedrock geology and mineral
resources of Glacier Bay Natfonal Park and

the
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Preserve, in A ceatury after Muir—The
scientifie adventure, Proceedings of the flrst
Glacier Bay science symposium: U.8.
Department of the Interior, 10 p,

Cady, J. W., 1884, Ocean terranes of interior and
western Aleska-~Evidence for thick crist of
intermediate density, in Howell, D. G., Jones,
D. L., Cox, Allan, and Nur, Amos, eds.,
Proceedings of the Circum-Paeific Trane
Conference, v. XVID of Stanford University
Publications in the Geological Sciences, p, 41~

Carlson, Christine, and Pavlis, T. L., 1984,
Significance of metamorphic  complexes
associated with the Peninsuler terrane,
southern Alaska, in Howell, D. G., Jones, D. L.,
Cox, Allan, and Nur, Amos, eds., Proceadings
of the Cireum-Pacific Terrane Conference, v.
XVII of Stanford University Publications in the
Geological Sciences, p. 47-48,

Decker, John, Reifenstuhl, R. R., and Coonred, W.
L., 1584, Compilation of geologic data from the
Russian  Mission A-3 quadrangle, Alaska:
Alaska Division of Geological and Geophysical
Surveys Report of Investigations 84-15, 1 gheet,
scale 1:63,360,

Desborough, G. A., and Criddle, A. J., 1884,
Bowierite, a new rhodium-iridlum-platinum
sulfide in platinum-alloy nuggets, Goodnews
Bay, Alaska: The Canadian Mineralogist, v, 22,
pt. 4, p. 543-552,

Dickinson, K, A,, and Campbell, J. A, 1984,
Uranium geology of the Tertlary Kootznahoo
Formation of the southern part of the
Admiralty Trough, southeastern Alaskas
Journal of the Alaska Geological Society, v. 4,
p. 1-11,

Dickinson, K. A., and Cunningham, Kenneth, 1984,
Death Valley, Alaska, uranium depoalt (abs,
4717682  Geologieal Society of Armariea,
Abatracts with Programs, v. 16, no. 6, p. 278,

Donovan, J. T., Hendricks, J. D., Roberts, A. A.,
and Ellason, P. T. 1884, Low-altitude
aseromagnetic reconnaissance for petroleum in
the Arctic National Wildlife Refuge, Alaskay
Geophysles, v. 49, no, 8, p. 1338-1363,

Dutro, J. T. dJr., and Jones, D. L., 1984,
Paleotectonic setting of the Carbonifer-us of
Alaskas Intemational Congress on C-rbon-
iterous Stratigraphy and Geology, v. 3, na, 9, p.
229-234,

Fisher, M. A,, and von Heune, Roland, 1984,
Geophysical investigations of a suture zone—
The Border Ranges fault of southern Ataska:
Journal of Geophysical Research, v. B9, no.
B13, p. 11333-11357,

Forrest, Kimball, Sawkins, P, J., and Rye, R. O,,
1984, The Lik depoait, western Brooks Range,
Alsska—Sedex mineralization along axisl vent
sited in a structural basin (sbs, 37209):
Geologloal Society of America, Abstracts with



Programs, v. 16, no. 6, p, 511, [tonnage for
reserves]

Poster, H. L., Laird, Jo, and Cushing, G. W., 1984,
Thrust faulting in the Begle A-1 quadrangle,
Alaske, and its implications for the tectonic
history for the Yukon-Tanana Upland (abs.)h
B0S, Transactions of the American Geophysical
Union, v. 65, no. 15, p. 291,

Goldfarb, Richard, Pickthorn, William, and Sutley,
Stephen, 1984, Metalliferciis middle Tertiary
sedimentary rocks, Kayak Island, Qulf of
Alaska (abs. 46861): Geologlcal Society of
America, Abstracts with Programs, v. 16, no, 5,
p. 286,

Goldfarb, Richard, Pickthoen, Willlam, and Tripp,
Richard, 1884, The dlstribution of epigenetic
gold—quartz lodes and base metal lodes within
the Valdez Group, Alaska (abs. 46882h
Geologica] Society of America, Abstracts with
Programs, v. 18, no. 5, p. 286,

Hillhouse, J. W., and Gromme, C. S, 1984,
Northward displacement and acoretion of
Wrangellia, new paleomagnetic evidence from

Alaska f{(abs.:  BOS, Transactlons of the
Amerlcan Geophysieal Union, v. 65, no. 7,
p. 60.

Hopkins, D. M., 1884, Appleation of a

preconcentration method for trace metal
analysis of waters in the exploration for
massive sulfide deposits in areas of dilute
runoff (abs. 43886) Geological Soolety of
An;gl;lm. Abstractg with Programs, v. 16, no. 5,
p. .

Lange, L. M., and Nokleberg, W. J., 1984, Massive
sulfide deposits of the Jarvis Creek terrane,
Mt. Hayes quadrangle, eastern Alaske Range
(abs, 46928):: Geological Soviety of America,
Abstracts with Programs, v. 18, ro. 5, p. 294

Maemet, B. L, and Armstrong, A. K., 1984, The
Mississippian-Pennsylvanian boundary in the

northeastern Brooks Range, Arotic Alaska:

International Congress on Carboniferous

Stratigraphy and Geology, p. 428-436.

Miller, T. P., 1884, Minerat resources—Arectic
Alaska, In Westermeayer, W. E., and Shucterich,
K. M,, eda,, United States Arctie interesta—The
1230‘5 and 1990's; New York, Springer, p. 59
T4

Nokleberg, W. J.,, Berg, H. C,, Lange, L M,
Grybeck, Donald, end Jones, D. L., 1984,
Metallogeneais and sacareted tectonostrati-
graphic terranes of Alaska (ads.), in
Sympostum—Cordilleran geology and mineral
exploration; status and future trends,
Veneouver, B.C.: Geologica)l Associatlon of
Canada, Cordilleran Section, p. 30-31.

Odum, J. K., 1884, Geological and geotechnical
analysis of four U.8 Geologicel Survey drill
holes in the coal-bearing Tyonek Formation,
Cook Inlet region, Alaska (abs. 46840):
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Geological Socisty of Ameriea, Abstracts with
Programs, v. 18, no. 5, p. 328,

Page, R. A., Fuis, G. S, Mooney, W. D., Nokleberg,
W. J., Plafker, George, and C-~mpbell, D. L.,
1984, Crustal transect of sccreted tectono-

stratigraphic terranes in the Chugach
Mountains and Copper River Basln, Alaska—
Initiat reswlts of TACT (abs.): EOS,

Transactions of the Americen Qeophysionl
Union, v. 85, no, 45, p. 985,

Plafker, George, Bruns, T, R., Wolfe, J. A., MeCoy
Seott, Jr., and Keller, Gerta, 1884, Model for
the origin of the Yakutat Bloe%, an acecreting
terrane in the northern Guilf of Alaska:
Geology, v. 14, no. 9, p. 563-667.

Rubin, C. M., 1984, Geologic sett‘ng and sulfide
mineralizetion of the Smuaker deposit,
southeentral Brooks Renge, Alaska (abs.):
Geological Spciety of America, Abstracts with
Programs, v. 16, no. 6, p. 64D,

Shacklette, H. T., 1684, Absorption of gold by plants
(abs.):  Geologleal Assoclaticn of Canada,
Program with Abstracts, v. 9, p. 104, [Not
exclusively Alaska)

Silberman, M. L., Madden, D. L., Mitehell, P, A,,
and Hoekzema, R. B., 1984, Characteristics of
lode~gold deposits in the Valdez Group, weatern
Prince Willlam Sound, Alaska (abs. 41958)
Geological Socliety of Amarica, Abstraots with
Programa, v. 16, no. 5, p. 332,

Watterson, J. R,, and Antweiler, J. C., 1984, How
gold placers originate from auriferous schist—a
theory (abs, 47108): Geological Soclety of
America, Abstraats with Programs, v. 16, no. 5,
p. 339,

Winkler, G. R., 1984, The Peninsula- and Chugach
terranes, southarn Alagka—Their compositions
and timing of thelr amalgamation (abs.)
Geologieal Soclety of America Abstracts with
Programs, v, 14, no. 6, p. 354,

wWong, F. L., 1984, Heavy minerals in surficial
sediments from lower Cook Inlet, Alaska: Geo-
Marine Letters, v. 4, no, 1, p, 25-30,

BUREAU OF MINES

Barker, J. C., 1984, Concentratlons of cobalt and
other metals {n the western Cro2zy Mountains,
Interior Alaskas U.S. Bureau of Mines Open
File Report 213-84, 44 p,, 3 sheets, seale
1:63,360.

Barker, J. C,, and Swainbank, R. C,, 1985, A
tungsten-rich porphyry molybderim occurrence
at Bear Mountain, northeast Aleska: U.S.
Bureau of Minea Open Fila Repo+t 8-85, 64 p.

Brown, L. L., 1984, Appraisal of eritical minerals
from northwestern and Alaskan resources, in
Pederson, J, R., ed., Bureau of Mines research
84—-A summery of gsiginificant results (n
mineral téchnology and economins: Buread of
Mines Special Publiations 2-B4, p. 56-57,



Dahlin, D. C., Kirby, D. K., and Brown, L, L., 1984,
Chromite deposils along the Border Ranges
fault, southern Alaska; Part 2--Mlneralogy end
results of beneficlation tests: U,S, Bureau of
Mines Information Circular 8881, 37 p,

DOWL Engineers/PLANgraphics, Inc., 1984, Mining
properties acquisition costs—Kantishna Hils,
Dunkle Mine Study Area, Denali National Park,
Alaska: Bureau of Mines Open Pile Report 128~
84, 179 p,

Foley, J. Y., and Barker, J. C., 1984, Chromite
deposits along the Border Ranges fault,
gouthern Alaska; Part 1—Field investigations
and descriptions of chromite deposits: U.S.
Bureau of Mines Information Circular 8891,
67 p.

Foley, J. Y., Hinderman, Toni, Kirby, D. E., and
Moar C. L., 1884, Chromite occurrences
in the Kailyuh Hills, west-central Alaska: U.S.
Bureau of Mines Open PRile Report 178-84, 20 p.

Hoekzema, R. B., 1884, Strategic and eritical
mineral development potential of the Chugach
National Forest, southcentral Alaska: U.S.
Bureau of Mines Open File Report 215-84,
84 p., 1 sheet, scala 1:250,000.

Jansons, Uldis, Hoekzema, R. B,, Kurtak, J. N,, and
Fechner, 8, A., 1984, Mineral occurrences In
the Chugach National Forest, southecentral

! Bureau of Mines Mineral Land
Assesoment 5-84, 218 p., appendix, 2 map
sheets, scale 1:250,000,

Jeske, R. E., 1984, Regional distribution of eritical
and strategic minerals in the Kanitshna Hills
area, Denali National Park and Preserve,
Alaska: U.S. Bureau of Mines Open Flle Report
214-84, 97 p., 4 sheets, scale 1:83,380.

Levell, J. H,, Thornsberry, V. V., Balisbury, W. G.
and Smith, D. A., 1884, Appendices to 198
mineral resource studies—Kantishna Hills and
Dunkle Mine areas, Denall National Park and
Preserve, Alaska: Bureau of Mines Open Pile
Report 12%(2)-84, 809 p.

Meyer, M. P,, 1986, Mineral invastigation of the
lditerod-George  Planning  Block, central
Kuskokwim area, Alaska: U.S. Bureau of Mlnes
Open File Report 9-85, 232 p,, 4 sheets, seale
1:250,000,

Mulligan, J, J,, 1984, Coals In Alaska; American
Institute of Mining Bngineers Transactions, v.
274, p. 2036-2040,

Roberts, W, 8, 1684, Cobalt-bearing deposits
related to mijneral terranes of Alaska: U.S.
Bureau of Mines Open Rlle Report 176-84, 10 p,

Roberts, W. 8., 1984, Economic potential for
ehromfum, platinum, end palladium in the
Mount Hurst ultramafies, west~central area,
.:Iaaka: Bureau of Mines Open Pile Report 22~

4, 62 p.

Salisbury and Diete, Inc., 1983{1984], 1983 Mineral
rasources studies, Kantishna Hills and Dunkle
Mines areas, Denall Natlonal Park and
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Preserve, Alaska: Bureau of Mines Open File
Report 129-84, 3 v., 1,080 p,

Sherman, G. E,, and Jansons, Uldis, 1984,
Feasibility of gold and copper mining in the
Chugach National Forest, Alaska; Bur2au of
Mines Open File Report 125-84, 55 p.

Skudrzyk, B. J., 1884, Preliminary studies of the
effectiveness of water jet cutting on frozen
ground: Contract report prepared under
contract No. B4620191, Mineral Irdustry
Research Laboratory, 35 p,

Southworth, D. D., 1984, Columbium in the gold-
and tin-bearing placer deposits near Tofty,
Alaska: U.S. Bureau of Mines Open Plle Report
174-84, 26 p.

Southworth, D. D,, 1884, Geologie and geoch2mlcal
investigation of the °"Nall” allochthon, east-
central Alaska: U.S. Buresu of Mines Open File
Report 176-84, 26 p,

Still, J. C., 1984, Stream sediment, float, and
bedrock sampling in the Porcupine mining ares,
soltheast Alaska; U.S, Bureau of Mines Open
File Report 173-84, 12 p.

Still, J. C., 1994, Copper, gold, and platinum sample
returns from the Klukwan mafle/ultramaftic
complex, southeast Alaska: Bureau of Mines
Open Pile Report 21-84, 53 p.

Still, J. C., 1984, Stratiform massive sulfide
deposits In the Mt. Henry Clay area, southeast
Alaska: Bureau of Mines Open File Report 118-
84, 65 p, [Deposit similar to Windy Craggy]

Thornsberry, V. V., McKee, C. J., and Selisbury, W,
G., eds,, 1984, 1983 mineral resource studies—
Kantishna Hills and Dunkle Mine areas, Denalj
National Perk and Preserve, Alaska: Bureau of
Mines Open File Report 129(1), v, 1, 125 p,

U.S. Bureau of Mines, 1684, Bureau of Mines
research B4—A summary of significant results
in mineral technology and esonomjes: U.S.
?;x;eau of Mines Special Publications 2-84,

p.

BUREAU OF LAND MANAGEMENT

U.S. Bureau of Land Management, 1984, Alaska's
wild and scenle rivers managed by the Buteau
of Land Management: pamphiet.

A listing of available noncompetitive oll and
gas lease lands in Alaska is avaflable from the
Public Information Office {n the Bureau's Anchorage
office, The following reports are also available
through that office:

Bureau of Land Management, 1984, P'1posed
Resource Management Pisn—Final FE-wviron-
mental Impeact Statement for the Steese
National Conservation Area: Pairbanks
Distrlet Office, 321 p.

Bureau of Land Management, 1984, P-~posed
Resource Management Plan—Pinal Fviron-



mental Impact Statement for White Mountains
Netional Recreation Area: Fairbanks District
Office, 317 p.

NATIONAL PARK SERVICE

The following reports are available from the Park
Service's Anchorage office:

Pinal General Management Plans for: Lake Clark
National Park and Preserve; Qlacier Bay
National Park and Preserve; and Kenai Fjords
Natlonal Park

Statement for Management for: Noatak National
Preserve; Cape Krusenstern National
Monument; Gates of the Arctic National Park
and Pregerve

Land Protection Plans for: Sitka National
Historical Park; Klondike Gold Rush National
Historical Park

Ratjonal Park Service, 1984, Final Rnvironmental
Impaet Statement for the Kantishna
Hills/Dunkle Mine Study Report: 618 p,

See also West and Deschu (1984) under U.S. Pish and
Wildiife Ssrvice publjeations.

U.S. FISH AND WILDLIFE SERVICE

All reports listed below are available (rom the
Alaska Regional Office in Ancharage,

U.S. PFish and wWildlife Service, 1984, Alaska
Peninsula Natlonal Wildlife Refuge Draft
Comprehensive Conservation Plan, Rnviron-
mental Impact Statement, and Wilderness
Review: Anchorage, Region 7, 196 p.

U.8. Fish and Wildlife Service, 1984, Becharof
National Wildlife Refuge Draft Comprehensive
Conservation Plan, Environmental Impact
Statement, and Wilderness Review: Anchorage,
Region 7, 159 p.

U.8. Fish and Wildlife Service, 1984, lzembek
National Wildlife Refuge Draft Comprehensive
Conservation Plan, Environmental Impaat
Statement, and Wilderness Review: Anchorage,
Region 7, 123 p,

U.8. Fish and Wildlife Service, 1984, Kenai
National Wildlife Refuge Draft Comprehensive
Congervation Plan, Environmental Impaat
Statement, and Wilderness Review: Anchorage,
Region 7, 198 p,

U.8. Pish and Wildlife Service, 1984, Geologist's
report, p. 19 in Federal Land Policy and
Management Aol Seetion 204(c) Report—
Withdrawal of lands adjacent to Arctic
National Wildlife Refuge: Bureau of Land
Management, Alaska State Office, Anchorage,
Case File no. F-82319,

U.S. Fish and Wildlife Service, 1985, Kenai National
Wildlife Refuge Final Comprehensive Conser-
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vation Plan, Environmental Impact Statement
and Wilderness Review: Anchcrage, Region 7,
205 p.

wWest, R. L, and Deschu, N, A., 1984, Kantishna
Hills heavy metals [nvestigations, Denali
National Park, 1983: report prepared under
Interagency Agreement No, 14-18-007-82-5524
between the National Park Service and the U.8.
Pish and Wildlife Service, Anchorage, 42 p.

DEPARTMENT OF AGRICULTURE-
FOREST SERVICE

Forest Service, 1984, Draft BEnvironmantal Impact
Statement--Quartz Hill molyhdenum project
mine development: Alaska Region Admini-
strative Document 133, 482 p, and appendices
A-Q.

Forest Service, 1985, Rinal Environmental Impact
Statement—Admiralty Ekland National Monu-
ment Proposed Boundary Change:  Alaska
Region Admijnistrative Report 128b, 114 p. and
appendices A-G.

Porest Service, 1984, Tongass Land Management
Plan Evaluation Report: Alsska Region
Administrative Document 139, 188 p. and
appendices A-D.

Porest Service, 1884, Final Chugach Netional Forest
Land and Resource Management Plan: Alaska
Region Administrative Documant 127B, 184 p.
and appendices A-F,

Porest Service, 1984, Final Environmental Impact
Statement—Chugach National Porest Plan:
Alaska Region Administrative Document 1274,
244 p. and appendices A-E.

DEPARTMENT OF ENERQY

U.S. Department of Rnergy, 19t4, Arctie and
offgshore research subprogram—Reducing the
uncertainties about producing o'l and gas in the
Alaskan Aretic: U.S. Departmrant of Energy,
Morgantown Energy Technology Center, Topi~
eal Report, 33 p.

Weaver, T. A., and others, comps., 1983{1934], The
geochemical stlas of Alaska; Report GJIBX-
32(83), 61 oversize pages and 6 transparent
overlays. [For information about avaflability of
paper copfes, contact T. A, Werver Earth end
Space Sciences Div,, MS-33f. Los Alamos
National Lab,, P.O. Box 1663, l.os Alamos, NM
87545; refar to LANL No. LA-{997-MS and PR
No. 84-13.])

Information about Depertment of Energy NURE
reports concerning Alaska can be obtained from the
Open-File Services Section, U.S. Genlogical Survey,
Building 41, M8 308, Box 25046, I’ederal Center,
Denver, CO 80225, Magnetic trpes containing
Airborne Radiometric and Magnetio Survey data and
Hydrogeochemical and Stream Sediment
Reconnaissance data are available through the U.8,



Qeologlical Survey's EROS Data Center, Sioux Falls,
SD 57188, The Department of Energy/Bendix Pield
Engineering Corportation Teehnical Library in
Grand Junction has a complete set of NURE reports
for public inspection onlys it no longer sells reports.

OTHER FEDERAL AGENCIES

U.8. National Advisory Committee on Oceans and
Atmasphere, 1984, A special report to the
President  and ‘The  exclusive
economic zone of the United States—Some
immediate polloy issuess 109 o,

U.8. Environmental Protection Agency and
Department of the Interior [National Park
Serviee, Bureau of Land Management, ard Pigh
and Wildlife Service], 1984, Final En-
vironmental Impaot Statement, Red Dog Mine
Project, Northwest Aleska [prepared in
cooperation with the U.S. Army Corps of
Engineers, with technical assistance from OH
Water Engineers, Inc.]: V. I (text) and V. I
(appendices), not consecutively paginated.

NON-FEDERAL PUBLICATIONS

Alaska Construotion and Ol}, 1884, Alaska Mining:
v. 25, no, 3, p. 31. [Unga Island, Tobin and
Little Squaw Creeks]

Alaska Construction and 0Oil, 1884, Speakers call
for resource development: V. 25, no, 4, p. 50-
51,

Alasska Construction and Oil, 188¢, Milne Point to
produce in 19861 v. 25, no. 4, p. 44,

Alaska Division of Geological and Geophysical
Surveys, 1984, Mining laws applicable in
Alaska: Information Cirewar 14, 34 p,

Alaska Division of Geology and Geophysical
Surveys, 1984, Alaska Mines and Geology
{rewsletter]: v. 33, noa. 1, 2, 18 p, each,

Alaskqa Division of Geoclogical and Geophysical

Surveys, 1885, Alaskan companies and
prospectors, 1983 (rev. ed.): Information
Cireular 7, 43 p.

Alaska Division of Geological and Geophysical
Surveys, 1984, Short notes on Alagkan geology
1982-83: Professional Report 88, 48 p.

Alaskn Miner (the fournal of the Alaska Miners
Assoaiation)r see all issues for 1984 for
miscellaneous information.

Albanese, M. D,, 19B4, Geochemical recon-
naissance of the Upper Chena River area,
central Alaska—Anatytical data on stream-
sediment, pan concentrate, and rock samples:
Alaska Djvision of Geological and Geophysieal
Surveys Report of Investigations 84-4, 30 p.,
1 pl,, seale 1:63,360,

Albanese, M. D,, 1984, Gecchemjcal recon-
naissance of the Livengood 8-3, B-4, C-3 and
C-4 quadrangles, Alaska—-Summary of data on
stream-sediment, pan-coneentcate, and rock
samples: Alaska Division of Geological and
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Geophysical Surveys Report of Investigations
83-1, 55 p., 4 shests, scale 1:63,360.

Albanese, M. D., 1984, Bedrock geologic map of the
Livengood B-4 quadrangle, Alaska: Alaska
Division of Geologieal and Geophysical Sirveys
Repocrt of Investigations 83-3, 1 sheet, scele
1:63,360,

Albers, J. P., and Pratricelli, L. A., 1934,
Metallogenic trends and oll and gas fle'ds of
the northeast quadrant, clrcumpacific region,
in Howell, D. G., Jones, D. L., Cox, Alla~, and
Nue, Amos, eds,, Proceedings of the Cicum-~
Pacific Terrane Conference, v. XVII of
Stanford University Publications in the
Geological Sciences, p. 10-16,

Allegro, Q. L., 1984, Geology of the Old Smoky
Prosepect, Livengood C-4 quadrangle, Alaska:
Alpgka Division of Geological and Geoprvaical
Surveys Report of Investigations 84-1, 10 p,,
1 pl,, scale 11 25,000,

Allegro, G. L. 1984, Gilmore Dome ™stratiform®
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