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THE STATUS OF MINERAL RESOQURCE INFORMATION

ON THE MAJOR LAND WITHDRAWALS OF THE

ALASKA NATIVE CLATM SETTLEMENT ACT OF 1971

INTRODUCTION

This report is an analysls of the adequacy of the present level of
geologic knowledge for waking mineral resource potential evaluations of
126 federal land withdrawals made under the Alaska Native Claims Settle-
ment Act. The withdrawals considered are WNative village and regional de-
ficlency areas (Sec. 11.A.3, ANCSA), classification and national interest
study areas for possible inclusion in the four national systems (Sec. 17.d.2)
and classification and public iInterest areag (Sec. 17.d.1). Neither prior
withdrawals, utility corridorsg, state selections, open lands, or Indian
Reserves are included. Natilve village withdrawals are also mot included
because they were the subject of an earlier report (Cobb, E. H., and
Trollman, W. T., 1971).

The present report congists of two sections. The introduction ex-
plains the method of prepavation and presents a summary table and some gen-
eral remarks on the wmineral potential of Alaska. The second part, the dis-
cusslon of withdrawals, contains listings of the invegtigations that have
been made and analyses of thelr adequacy in view of what needs to be known
about the withdrawals.

The withdrawal-by-withdrawal analysis of geologic information levels
was prepared during the last weeks of May by the Alagkan Mineral Resources
Branch of the U.S. Geological Survey. In this analysis, Alaska, except the

southeastern part where there are no withdrawals of the types considered,



ig subdivided into 14 numbered subregions (fig. 1) which are outlined on

a 1:2,500,000-scale cadastral map (U.S. Department of the Interior, 1972).
Since each withdrawal within a subregion is designated by a letter, any
withdrawal is uniquely specified by the combination of the subregion number
and withdrawal letrer: 12-A, for example. The subregions and withdrawals
are shown on figure 1,

Each withdrawal in each of the 14 subregions is described and analyzed
by a geologist having many years of field experience in the area, The
uniform format used includes (1) location, (2) present knowledge, and
(3) adeqguacy. Under the heading ‘present knowledge'" are the major studies
of the geology and mineral resources in or near the withdrawal area. Under
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the heading ‘'adequacy" is an analysis weighing what is presently known of the
geology and mineral resources against what should be known in order to pre-
pare a qualitative evaluation of the mineral resource potential of the
withdrawal.

A tabular summary of the analysis of the 126 withdrawals 1is contained
in table 1. Listed for each withdrawal are its classification, area, and
some expression of its potential for metal, petroleum, or coal resources.

A major outcome of the withdrawal-by-withdrawal analysis is the real-
ization that in most cases the geologic information level is too low to
determine the resource potential of specific areas. This {s in sharpest
focus in large 17.d.2 withdrawals in the Central and Western Brooks Range

(withdrawals 1-1, 2-B_, and 2—B2), in the Central and Southern Alaska

1
Range (withdrawals 9-B, 9-1, and 12-N), and in the Chugach-Wrangell Moun-

tains (withdrawals 11-E and lA—Bz). Metal production has occurred in some



of these withdrawals and numerous occurrences of wmineralization are known
in all of them. But in all of the areas, the present level of geologic
mapping and geochemical sawpling is inadequate to completely define the
parcels that could be mineral exploration targets in years Lo come.

The general dimensions of possible resource potentials in these
areas are probably best illustrated within and along the length of the
Alaska Range. Recent work on the eastern portion shows the presence of a
major porphyry copper belt similar to the known and producing porphyry copper
belts of the Canadian Cordilllera and the southwestern United States. A con-—
servative estimate of the resource potential of che eastern Alaska Range is
4 to 10 biilion dollars. Work in the central and southern Alaska Range
also shows enormous potential for porphyry—-copper—type mineralization, mas—
sive replacement and fissure-~filling lead-silver velns, and gold deposits.
A conservative estimate of the resource potential of this area is B to 14
billion dollars.

Adequate base data to guilde land-use decisions do not exist for Alaska.
To date there 1s no complete geologic map of the state and only about half
of Alaska hag been mapped at the reconnalssance scale of 1:250,000. Less
than 2 percent of the land has been examined by geochemical sampling pro-
grams that would identify a major ore body and there has been virtually no
exploration for the more unusual types of deposits such as scratabound
copper~lead-zinc, Topaz Mountain-trype beryllium or Carlin-type gold deposits.

Alaska probably has a metal resource potential In excegs of 100 billion
dollars, but as the analyses in the pages that follow clearly show, where

this potential lies is aot known with high precision.
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SUBREGION 1 (NORTHWESTERN ALASKA)

Subregion 1 consists of the western parts of the northern Alaska
petroleum province (Brosgé and Tailleur, 1971) and the Brooks Range moun-
tain system. From north to south 1t is subdivided into the arctic ¢oastal
plain, the northern and southern sections of the arctic foothills and the
De Long, Endicott, Baird, and Schwatka sections of the arctic mountains
(Wahrhaftig, 1965, pl. 1). The total area is approximately 55 thousand
square miles, 23 thousand of which 1s in Naval Petroleum Reserve No. 4,
6,800 in 11.A.3 lands, and 17,000 in 17.d.2 lands.

The geologic elements of northwestern Alaska are a gtructural bagin
filled with an older and a younger series of sedimentary rocks and a com-
panion arch of complexly deformed sedimentary and subordinate igneous rocks.
From Silurian through Jurassic time, sediments were laid down 1n a broad sea
adjoining a land mass on the north. An arch formed in the southern part of
the basin by the intrusion of igneous rockg during the Jurassic and by up-
1ift during the Cretaceoms. Through large~scale dislocation, folding aund
metamorphism, the arch eventually evolved into the mountains and foothills
of the Brooks Range. Deposition of debris from the growing mountains buried
the earlier series of pedimentary rocks and progressively shifted the shore-
line northward nearly to the edge of the continent (Brosgé and Tailleur,
1970; Tailleur and Brosgé, 1970).

Resources in subregion 1 are known and prospective fossil fuels in the
basin and potential mineral deposits in the mountains. Extensive coal fields
occur near the surface of the coastal plain and are exposed 1n the northern
foothills. Prospects are good for oil or gas accumulations in the rocks

agsoclated with the coal as well as in some of the older deeply buried



strata. The mineral resource potential of the mountains 1g unknown, al-
though a few ocecurrences of metallic minerals have been found. The geclo-
gic setting, especially in the Baird and Schwatka Mountains, is similar to
some mineralized areas elsewhere in North America. The mineral resource
potential may be especially difficult to evaluate because the surficial
effects of permafrost tend to complicate the interpretation of data ob-~
tained through gecchemical sampling.

Withdrawal 1~A (11.4.3)

Location--Withdrawal 1-A (11.A.3) consists of approximately 216 square
miles adjoining NPR-4 on the coastal plain east of Polnt Lay.

Present knowledge--A 1:125,000-scale geologic map (Chapman and Sable,

1960), prepared from traverges of the two rivers that cross the area and
by photo-interpretation, shows the area completely covered by unconsolidated
depogits. A dry, shallow test well is located about 40 miles to the east.
Proprietary geophysical surveys reportedly cross the area.
Adequacy~-Projection of known geology into the area suggests broad
synclines of coal-bearing sandstone near the surface and south-dipping
potential hydrocarbon reservoir beds at depthé of 2 or more miles. Sub-
stantial amounts of coal are indicated by the nearly 350 feet aggregate
thickness of subbituminous coal in the upper 3,000 feet of the test weil,
but the amount and quality of the cocal has not been determined by system-
atic drilling. Geophysical studies, particularly seismic surveys, will be
required for adequate evaluation of the petroleum potential of the with-

drawal,
Withdrawal 1-B (11.A.3)

Location--Withdrawal 1-B (11.A.3) consists of approximately 5,904

gquare miles in the coastal plain and the northern and southern foothills

6



of the Brooks Range. It 18 bounded by the Lisburne Hills, the seacoast,
NPR-4 and the western De Long Mountains.

Present knowledge--The coastal plain and northern foothills (north of

68°45'N. latitude) have been mapped at a scale of 1:125,000 (Chapman and
Sable, 1960) and the southern foothills have been mapped at 1:63,360 or
largex scales (Sable, Dutro, and Tailleur, unpublished). Proprietary geo-
physical surveys reportaedly cover much of the coastal plain and northern
foothills and extend into the southern foothills.

Adequacy~-Cutbanks on the rivers in the coastal plain expose gently
folded coal-bearing rocks. Cutbanks and hills in the northern foothills
expoge the thick, coal-bearing sandstones of the Corwin Formation and marine
sandstones 0f the underlying Kukpowruk Formation. The strata are folded
into long, broad synclines geparated by narrow, relatively sharp-cregted
anticlines. The foldas do not persist to great depths. The coal-bearing
beds have been eroded from the structural highs and are preserved in the
generally shallow-dipping troughs of the synclines. Beds believed pros-
pective for petroleum are inclined southward at depths of 2 to as much as
5 miles. Their structure near the southern edge of the northern foothills
is complicated by faulting and poorly known at present.

The gouthern foothills consist of complexly folded sedimentary rocks
that contain thin, diacontinuocus layers of oil shale.

Although bituminous coal reserves of 6,400 million tons have been
estimated from scant data from the coastal plain and northern foothills,
detailed information is available for only a few localities. Total strip-
pable coal resourcea of nearly 20 million tons (Callahan and others, 1969)

underlie about 9 sguare miles of a syncline where it crosses the Kukpowruk



River (T. 1 §., R. 44 W.). Approximately B square miles in another syn-
cline south of Cape Beaufort (T. 6 S., R. 51 W.) contain 5 million tons of
strippable coal and 245 million tons of minable coal (Callahan, 1971).
Coking qualities have been noted in core samples from a 20-foot bed of
bituminous coal in the Kukpowruk River section and from the coal east of
Cape Beaufort (Warfield and others, 1966; Warfield and Rolay, 1969).

In the northern foothills, adequate preliminary estimates of coal re-
sources can be based on the mapped extent of the Corwin Formation. In the
coastal plain, however, seismic profiles will be required to interpret tha
extent of the coal horizons. Petroleum and gas prospects in the withdrawal
cannot be adequately evaluated without deep drilling in the foothills and
seismic surveys in the coastal plain.

Withdrawal 1-C (11.A.3)

Location~~Withdrawal 1-C (11.A.3) consists of about 576 square miles
in the centxal Lisburne Hills east of Point Hope.

Pregsent knowledge--The area has been mapped at 1:63,360 and larger

gcales (Tailleur, unpublished) by means of river, seacliff and foot tra-
verses supplemented by helicopter reconnaigsance and photointexrpretation.
Adequacy--The Lisburne Hills are composed largely of broad sheets of
Paleoczoic carbonate and subordinate clastic rocks that have been thrust over
one another and later folded. The thrust complex is bordered on the west
by deformed, presumably older clastic rocks and on the east by deformed
younger clastic rocks.
The known potential resources of withdrawal 1-C are beds of low-
volatile bituminous coal in a clastic unit along the west flank of the
Hills and vagt amounts of limestone at and near tidewater. Thirteen coal
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seams more than 2 1/2 feet thick aggregate about 70 feet in thickness in
2 section measured in ¢liffs near the middle of the west coast (Tailleur,
1965). The enclosing beds are locally so strongly deformed that detailed
prospecting will be needed to determine the extent and amount of coal.
The existing maps, however, adequately show the regional digtribution of
the rock unit that contains the coal.

Withdrewal 1-D (11.A.3)

Locatfon—-Withdrawal 1-D (11.A.3) consists of approximately 180 sguare
miles of vegetation-covered uplands on the mainland north of the village
of Kotzebue,

Present knowledge—~The area is covered by a generalized geologic map

at a scale of 1:250,000 (Barnes and Tailleur, 1970). Proprietary and un-
published reconnaissance aeromagnetic profiles cross the area and a gravity
traverse has been completed along the Noatak River.

Adequacy--Mosgt of the withdrawal area is covered by vegetation. Rocks
in the bordering Igichuk Hills are Paleozolc carbonates believed to be
allochthonous. South of the Hills are small outcrops of metamorphic and
mafic igneous rocks.

No occurrences of mineralization are known in the withdrawal. Numer-
ous occurrences of copper have been found in the same rocks to the north-
eagt and a mineral prospect has been reported near the northeast corner of
the withdrawal. Present data from the withdrawal block are not adequate
for a preliminary wineral resource potential evaluation.

Withdrawal l-E (17.d.1)

Location-~Withdrawal 1-E consists of approximately 90 gsquare miles

adjoining Cape Seppings on the southwest coast.
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Present knowledge--All of the area except the hills in the southeast

corner has been geologically mapped (Tailleur, unpubliched). The hills in
the southeast corner are known only from scattered helicopter landings.

Adequacy--The withdrawal is underlain by gtrongly deformed younger
sedimentary rocks comparable to those mapped in detail to the northwest
(Campbell, 1967). The hills in the southeast cormer of the withdrawal ap-
pear to be composed of deformed, perhaps allochthonous older sedimantary
xocks.

Most of the area is adequately mapped. No mineral occurrences are
known in the withdrawal and the regional geology suggests a low resource
potential.

Withdrawal 1-F (17.d.2)

Location--Withdrawal 1-F consists of approximately 99 square miles on
the northwest coast south of Point Lay. The area is mostly coastal plain
but the southeast corner extends into the uplands of the northern foot-~
hills.

Present knowledpe--The area has been mapped photogeologically at a

gcale of 1:125,000 (Chapman and Sable, 1960).

Adequacy--By iInterpretation and projection, the northern part of the
area 1s underlain by the northwestward extension of the Kasegaluk syncline
and the southern part by the parallel extension of the Archimedes Ridge
anticline. At laeast 13 square miles in the northern part of the with-
drawal are underlain by the coal-bearing Corwin Formation and coal beds
are exposed where the Kukpowruk River cuts across the Kasgegaluk syncline
(Chapman and Sable, 1960, p. 158). Like the adjoining areas, withdrawal
1-F appears to have substantial potentlal for coal and probably for hydro-

carbon resources.
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Withdrawal 1-G (17.d.2)

Location--Withdrawal 1-G (17.d.2) consists of approximately 144 square
miles inland of Cape Lisburne and includes the north end of the Lisburne
Hills.

Present knowledge—-The area has been mapped at 1:63,360 and larger

scales (Tailleur, unpublished).

Adequacy--The northern Lisburne Hills are composed largely of Paleo-
zoic carbonate and gubordinate clastic rocks deformed into agymmetric,
faulted folds. Bordering on the east are deformed younger, mainly clastic,
rocks. The existing data are adequate to show that the withdrawal has low

potential for mineral resources.

Withdrawal 1-H (17.4d.2)

Location--Withdrawal 1-H (17.4.2) conaists of approximately 126 square
miles adjoining and inland from the A.E.C. project Chariot site at the gouth
end of the Lisburne Hills.

Present knowledge--The area has been geologically mapped at a scale of

1:63,360 (Campbell, 1967).

Adequacy--The southern Lisburne Hills are underlain largely by sheets
of Paleozolc carbonate rocks thrust over one another and then folded. They
are bordered on the west by deformed, pregumably older, clastic rocks and
on the east by a broad tract of deformed younger clastic rocks. The data
are adequate to show that the mineral resource potentlal is low.

Withdrawal 1-1 (17.4.2)

Location--Most of the central and western parts of the Brooks Range
are included in a single withdrawal, the largest made under the Settlement
Act. This large withdrawal is arbitrarily subdivided in this analysis: the

portion west of 156° is termed withdrawal 1-I and is discussed in the follow-
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ing paragraphs; the portions east of 156° are termed withdrawals 2-Bl and

2—62 and are discussed in a later section of this report.
Withdrawal 1-I consists of about 16,500 square miles and includes much
of the drainage of the Noatak River and large parts of the De Long, Endi-

cott, Baird and Schwatka Mountaing.

Present knowledge--Reconnaigsance by helicopter and scattered foot and

river traverses have provided an understanding of the gross geologic frame-
work for the region (Tailleur and others, 1967; Brosgé and others, 1967).
Geochemical sampling in the withdrawal comprises fewer than 100 samples
(Brosgé and others, 1967). Reconnaigsance gravity studies have been made
along the Noatak and Kobuk Rivers and adequate reconnaissance aeromagnetic
data are avallable for about 20 percent of the area.

Adequacy--The general geologic setting, scattered metallic mineral
occurrences and several geochemical anomalies suggest that the withdrawal
may have moderate to high resource potential. Additional studiles, however,
will be necessary for an adequate evaluation of the area.

The Baird and Schwatka Mountains appear to have the best metallic re-
source potential (Clark and others, 1972) because they are underlain by
strongly deformed, altered sedimentary rocks intruded by small granitic
masses. The De Long and Endicott Mountains appear tc have lower yotential
for metallic winerals. The De Long Mountains are underlain by a series of
folded and faulted thrust sheets conalsting mainly of sedimentary rocks.

In the southern De Long Mountaeins, however, the uppermost thrust sheet con=-
tains layered ultramafic rocks. Layers of chromite occur in the ultramafic
body at Avan Mountain and one intrusive has been prospected for platinum.

Mafic and ultramafic rocks at che west end of the Baird Mountains (Barnes

12



and Tailleur, 1970) are the southern equivalents of the rocks in the De Loung
Mountaing. The southern Endicott Mountains are compoged of folded and
faulted clastic rocks of Paleczolc age. Copper mineralization occurs in
weakly metamorphosed phases of these rocks along the Noatak River (T. 31 N.,
R. 3 W.), and a remote prospect north of the upper Noatak has attracted
intermittent attention since World War II.

Occurrences of mineralized rock are known in the withdrawal and recon-
naissance gampling has discovered geveral geochemical anomalies (Brosgdé and
others, 1967). Placer gold has been produced sporadically from Klary Creek
(T. 21 N., R, 8B W.) and a copper prospect (T. 24 N., R. 10 W.) has been
drilled. Large, well explored copper deposits are just east of the with-
drawal (Beiner and others, 1968), and potential copper resources may OCCUT
in the southern part of the withdrawal because the belt of mineralized
marble and pelitiec schist that forms the southern margin of the Brooks
Range trends wegstward through the area (Clark and others, 1972).

Although the geologic setting of the area appears generally favorable
for the accurrence of metallic mineral deposits, the existing data are in-—
adequate to identify the areas in which significant mineral deposits might

be found.
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SUBREGION 2 (CENTRAL NORTHERN ALASKA)

Subregion 2 (fig. 1) extends across the metamorphic, granitic and
upper Paleozoic sedimentary rocks exposed in the Brooks Range geanticline,
and across the Mesozolc and Tertiary sedimentary rocks of the Colville
geosyncline exposed in the Arctic foothills and Coastal Plain. Beneath
the Magozolc rocks of the Arctic coast is the Arctic Platform, & buried
uplift of Paleozolc sedimentary rocks which is the site of large oil
accumulations.

Petroleum 18 the major resource; it occurs within the Colville geo-
syncline, and at least 2D billion barrels (Alaska Scouting Service, 1970)
occur 1in giant fields on the Arctic Platform. Coal resources inferred
to be 2.5 billion tong at depths of less than 1,000 feet occur in the
Cretaceous rocks of the foothills and Coastal Plain, and coal probably
also occurs 1in the Tertilary rocks. Phosphate cccurs in the Missigssippian
rocks at the front of the Brooks Range. Gold, antimony, and probably
copper and gilver, occur In the metamorphic rocks of the southern Brooks
Range.

Withdrawal 2-A (11.A.3)

Location~~The area consists of approximately 7,200 square miles in the

Chandler-Toolik Rivers region.

Present knowledge--The northeastern third of the area (2,300 square

miles) 1s underlain by poorly exposed Upper CretaceOus and Tertiary rocks,

and hag been geologlcally mapped at a scale of 1: 1 000,000 (Lathxam, 1965).

The regt of the area haa been mapped at 1:125,000 scale (Detterman and others,
1963; Patton and Tailleur, 1964) except for about 300 square miles in the Brooks

Range jn the southwest corner of the withdrawal. 1In this area the mapping
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is mostly air photo interpretation at a scale of 1:96,000 (Brosgd and
others, 1960.

Seismic traverses by the U.S. Navy cross the area from east to west
and north to south (Woolson and others, 1962). Exploratory wells by the
U.S. Navy and 0il companies give valuable stratigraphic data (Robinson,
1958a, b).

The Mississippian phosphate beds at two localities have been sampled
for chemical analyses (Patton and Matzko, 1959). No other systematic
geochemical sampling has been dome.

Adequacy--The known resources in withdrawal block 2-A are gas, oil,
coal, phosphate rock and oil shale. The existing observations show that
there are probably no metallic mineral regources in the area.

The withdrawal includes the Gubik gas field (reserves - 300 billion
cubic feet) in Upper Cretaceous rocks, the East Umiat gas well in Upper or
Lower Cretaceous rocks, and probably the edge of the Umiat oil field
(reserves - 70 million barrels) in Lower Cretaceous rocks. Desplte several
dry holesg, the northeagtern part of the area may contain additional small
fields in shallow Cretaceous rocks. The northeastern part of the area may
also include the Carboniferous and Triassic reservoir rocks in the southern
margin of the Arctic Platform at depths of about 20,000 feet.

The surface geological mapping in this area 1s inadequate to define
closed shallow structures, and seismic mapping would be required to deter-
mine the presence and depth of the possible deeper traps in the Carbonifer-
ous and Triassic. Elsewhere in the northern foothills the existing geolo-
gical mapping is adequate to define favorable structures and facies trends

in the Cretaceous rocks. It is possible that structures like those of the
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Alberta foothills underlie the southern foothills near the Brooks Range
and that the Permian clastic rocks of the Nuka Formation mgy be present to
serve as a reservoir.

Coal resources of about 1.5 billion tons at depths of less than 1,000
feet have been inferred from data at 11 localities in Lower and Upper Cre-
taceous rocks In the mapped portion of the northern foothills (Barnes,
1967). The coal data there can be considered adequate but could be im-
proved by detailed mapping and drilling. Data on Cretaceous and Tertiary
coal in the unmapped foothills and Coastal Plain in the northeast are
inadequate.

Phosphate rock occurs in the Brooks Range and in the adjacent foot-
hills in the southwest corner of the area. Detailed analyses show 9 feet
of beds with P205 content more than 18 percent in a section at the west
edge of the withdrawal area, and about 4 1/2 feet of these beds in a section
25 miles to the east. The phosphatic member is present over about 30 square
miles in the withdrawal area, but the photogeologic mapping and the sampling
is inadequate for reserve estimates.

Small lenses or boudins of oil shale occur in Jurassic shale and chert
close to the Brooks Range but the occurrences are probably too small to
be considered resources either for oil or for the associated disseminated

metals.

Withdrawal 2-By (17.d.2)

Location--To facilitate discussion, withdrawal 2-B, which is continu-
ous with withdrawal 1-X, is subdivided into a northern and southern part
(fig. 1). Withdrawal 2—Bl, the northern part, consists of about 8,200 square

miles in the Kurupa—-Okokmilaga Rivers area and upper Nanushuk River area.
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Present knowledpge--The entire area has been mapped at scales of

1:250,000 or larger, partly by photogeologic methods.

All of the area west of withdrawal 2-A and north of latitude 68° N.
has been mapped at 1:125,000 or 1:96,000 scele (Brosgd and others, 1960;
Detterman and others, 1963; Chapman and others, 1964; Patton and Tailleur,
1964), The northwest quarter of tha area east of withdrawal 2-A has been
mapped at 1:125,000 (Patton and Tailleur, 1964) in the foothills, and at
1:63,360 (Bowsher and Dutro, 1957) in the Brooks Range. The part of the
area in the Brooks Range south of latitude 68° N. has been mapped at
1:250,000 scale. Neither coal mapping nor geochemical sampling has been
done,

Adequacy--The potential wmineral resources are oill and gas, coal, and
phosphate.

The northeast corner of the area is on the flank of the Umjat oil
field (reserves - 70 million barrels) in Lower Cretaceous rocks, and
about 20 miles west of the Gubik gas field (reserves - 300 billion cubic
feet) in Upper Cretaceous rocks. The north-central part includes the
Aupuk gas seep. The geologic wapping 18 adequate to show that petroleum
potential in the Cretaceous rocks is small except in the northern 800
square miles of the withdrawal area. Elsewhere, because of regional north
dip and east plunge, the Upper Cretaceous rocks are absent and the Lower
Cretaceous productive horizon is breached on most of the structures. In
addition, the Lower Cretaceous resarvolr facies (Grandstand Formation) is
absent excaept in the northeagt. One dry hole has been drilled by an oil
company in this area.

The geologic mapplng of the lowest Cretaceous to Mississippian
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sedimentary and Jurassic(?) mafic rocks exposed in the southern foothills
13 inadequate to determine the probability of faverable structures and
reservolr rocks in folded thrust shaats in front of the Brooks Range.

Coal resources of about 1 billion tons at depths of less rhan 1,000
feet have been inferred from data at 26 localities in the Lower Cretaceous
rocks in the northerm third of the area (Barnes, 1967). These coal data
can be considered adequate for preliminary analysis.

Phoaphatic rocks are pr;sént aéros; at l;agt éhé e;aﬁern ﬁalf 5f the
area. Although the photogeologic mapping and sampling are not adequate
for resource estimates, the few data suggest that the strata contaln only
low concentrations of P205.

Most of the mapping of the Devonian clastic rocks that form the Brooks
Range divide has been by photogeologic methods. Alchough these rocks prob-
ably have no mineral potential, their geologic history bears on the petrol-
eum potential in the upper Paleozoic-lower Mesozsic rocks beneath the
foothills., The existing mapping is inadequate for this purpose.

The existing field observations, although not supported by geochemical
sampling, are adequate to show that there probably are no metrallic mineral

regources 1in the area.

Withdrawal 2-B, (17.d.2)

Location--Withdrawal Z—B2 is the southern part of withdrawal 2~B and
congists of about 8,100 square miles in the south-central Brooks Range.

Present knowledge--The eastern three~fourths of the area in the

Brooks Range has bgen mapped at 1:250,000 scale (Brosgé and Relser, 1971)
as has the dogleg in the Koyukuk Basin at the southwest corner of the with-

drawal (Patton and Miller, 1966). In the western quarter, about 1,000
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square miles along the Brooks Range divide has been mapped by photogeologic
methods (unpublighed). The remainder, in the area of granite and metamor-
phic rocks around the State selection, has been mapped by photogeolngic
methods at 1:250,000 scale, and has also been mapped at 1:63,360 scale by
the Alaska Geological Survey (Fritts, unpublished).

A reconnaigsance geochemical sample traverse crosses the east end of
the area from north to south (Brosgéd and Reiser, 1972). 1In the west,
samples have been collected around mineralized rhyolite in the southwestern
dogleg into the RKoyukuk Bagin (Miller, 1969), and the area in the Brooks
Range has been mapped by the State in 1971 and sampled in detail (Fritts,
unpublighed).

Aaeéuaczr—The availaSIé mépping, iﬁcluding thé photogeology, 18 ade-
quate to show that most of the area has high mineral potential, but is not
generally adequate to show whether or not mineral raesources really exist.

The southern half of the area in the Brooks Range is mostly achist,
phyllite, quartzite, and Devonian marble intruded by two large granite
plutons in the western part of the area, by a small pluton at the center
of the area, and probably by a pluton at depth just east of the area.
Stibnite and gold occur in the schist and phyllite just east of the area,
where more than 200,000 ounces of placer gold were mined at Wiseman. A
belt of small gold placers extends west from Wiseman but lles mostly out-
gide the withdrawal. Just weat of the withdrawal, In the reentrant of
State lands, a large group of claims held by Bear Creek Mining Co. is evi-
dence of additional mineralization in the schist. Iu addition, the Devon-
ian marble, which containsg many emall copper shows and is mineralized near
a pluton 25 miles east of the withdrawal, is correlative with the reefs

that host a major copper deposit 25 mileg west of the withdrawal. However,
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except in the area mapped by the State, the geochemical sampling is inade-
quate to show whether mineralization occurs in the metamorphic rocks in the
withdrawal,

Mineralization in other rocks in the withdrawal 1s indicated by
copper, lead, zinc and gold in pyritized rhyolite dikes in the southwest
corner of the area, by tin anomalies in the granite in the western part of
the area, and by very large zinc anomalies in lower Paleozoic slate in the

northeastern part of the area.
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SUBREGION 3 (NORTHEASTERN ALASKA)

Subregion 3 extends across the Arctic Coastal Plain (underlain by the
Arctic Platform and Colville Basin) then across the Brooks Range geanti-
cline to the Yukon Flats. Within this area three distinct fault-separated
stratigraphic sequences are exposed.

The most extevsive is comprised of low-grade metamorphosed Precambrian
sedimentg, exposed 1n the corxe of the geanticline, flanked on the north and
south by Paleozoic sediments and on the north by Mesozoic and Cenozoic
sediments that filled Colville Bagin. Both Paleozoic and Mesozoic granites
intrude the gequence. A second sequence, pogsibly allochthonous, erops
out on the Porcupine Plateau. It consists of thin Paleozoic¢ and Mesozolc
sediments and an extensive mafic igneous complex. A third sequence crop-
ping out scuth of the Porcupine-Yukon lineament consists of unmetamorphosed
Precambrian sediments overlain by Paleozoic and Mesozoic sedimentary rocks
and Cenozoic volcanics. Paleozoic granite intrudes this sequence.

Gas and o0il are the major potential rescurces of the area. Estimated
petroleum reservesg for the entire North Slope reach 40 or 50 dillion or
more barrels (Gryc and others, 1969; U.S. Department of the Interior, 1972)
and the extrapolated reserves of Northeastern Alaska could be several bil-
lions of barxels. Phosphate~rich sediments and native copper associated
with the volcanice occur along the north front of the range.

Placer gold amounting to 300,000 ounces has been recovered in and
near the south flanks of the Brooks Range. Related to this gold-producing
area is the only active gold lode mine in the Brooks Range. Occurrences
of copper, arsenic, zinc, antimony, nickel, molybdenum, silver, and lead

are known from the same area (Brosgd, 1960: Brosgé and Reiser, 1972; Cobb,
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1967). High mineral resource potantial exists for the region primarily
because of its geologic continuity with, and similarity to, the host rocks
of the Bornite-Ruby Creek copper depoaits., Since the fall of 1969, 279

lode claims have been staked.

Withdrawal 3-A (11.&.3)

Location--The withdrawal area, consisting of approximately 2,500
square miles, lies within the Sagavanirktok and Philip Smith Mountains
quadrangles along the eastern boundary of the pipeline corrigdor.

Present knowledge--The area has been mapped at 1:250,000 (Brosgéd and

others, 1960), and at 1:1,000,000 acale (Lathram, 1965S) largely on the
basis of photogeology. The northern and eastern portion including the
mountain front and adjoining foothills has been mapped at 1:125,000 scale
(Keller and others, 1961). The southarn and eastern portions have not
been mapped. No geochemical studies have been made.

Adequacy--The strong northeast-trending Brooks Range mountaln front
18 due to a progregsive plunge of an eagt-west en echelon folding. It re-
sults in the Paleozoic limestones and sandstones of the range baing buried
under the terrigemous clastic rocks of Mesozolc and Cenozoic age. Except
for minor coal there are no known mineral resources. Degpite its proximi-
ty to the North Slope petroleum province, withdrawal 3-A has a low petrol-
eum potential because of high structural elevation, breaching of Paleozoic
rocks and general lack of Mesozoic sediments (Keller and others, 1961).
However, recoverable petroleum may be trapped in the sediments underlying
the northeastern townships.

The Trilassic Shublik Pormation cropsg out all along the mountain front.
Samples taken from phosphate-rich beds within the Shublik 45 miles to the
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east have yielded up to 35 percent phosphate (Patton and Matzko, 1959;
Detterman, 1970). Thin minor beds of coal, with few seams up to two feet
thick, occur in the mapped Tertiary rocks exposed over an area of approxi-
mately 60 square miles. At present, the sampling is inadequate for reserve
estimates.

A small mafic sill is the only igneous rock known in the area.

The mineral resources of withdrawal 3-A cannot be adequately assessed
because of the lack of field geologic mapping of about half of the area
and the abgence of geochemical sampling over all of the area.

Withdrawal 3-B (11.A.3)

Location~-Area 3-B, consisting of about 500 square wmiles, 1s located
just west of the Canning River utility corridor in the Mount Michelson
quadrangle.

Present knowledge--The area has been mapped at 1:1,000,000 (Lathram,

1965) and 1:250,000 (Reiser and others, 1971), but except for three stream~
sediment samples, no geochemical sampling has been done.

Adequacy-~The area is underlain by Paleozoic and Mesozoic sediments
and no igneous rocks are known. Present geologlc knowledge indicates
little mineral resource potential.

The Triassic Shublik Formation crops out along the mountailn front and
in a structural low within the range for a total surface exposure of about
1 square mile. Phosphate~rich beds occur in the Shublik. Small anthracite
coal occurrences ar the base of the Mississippian formation have litctle

potential value.

27



Withdrawal 3-C (11.A.3)

Location~~Area 3-C, approximately 900 square miles in area, is located
along the east boundary of the TAPS utility corrildor in the Chandalar quad-
rangle,

Present knowledge—~The area has been mapped at 1:250,000 scale (Brosgé

and Reiger, 1964). The areas to the east and west have been geochemlcally
sampled at a density of one sample in 2 to 15 square miles. Geochemical
sampling within the withdrawal area is at a density of one sample in 75

to 100 square miles.

Adequacy--The existing mapping and sampling is adequate for the pur-
poses of the preliminary resource appraisal presented in the following
paragraphs.

A belt of Paleozoidc, predominantly pelitic, greenschist faciles rocks
crops out across the wicthdrawal area along the south flank of the Brooks
Range. It i1s paralleled on the north by a less metamorphosed belt of
Devonian carbonates and clastics, and on the south by a belt of Paleozoic
and Mesozolc phyllite, volcanic and clastic rocks. Mafic 1gneous rocks,
in part volcanic, occur 1n all three belts. Mesozoilce granitic rocks have
intruded and altered rocks of both the schist and carbonate belts, and
both belts are locally mineralized (Brosgé, 1960; Brosgé and Reilser, 1972;
Runnells, 1969; Patton and others, 13968; Brosgé and Reiser, 1970a, b).
This area has been only a minor contributor to the 300,000 ounces of placer
gold recovered from the district despite its location between the main
production areas of Wiseman and Chandalar. Geochemical sampling, primar-
ily in the areas adjoining the withdrawal, show anomalous concentrations

of base metals, including lead, zinc, antimony, copper, arsenic, and
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molybdenum usually assoclated with the anomalous gold and silver concen-
trations of the schist belt (Brosge and Reiser, 1972). The persistence

of the placer gold Into the withdrawal area suggest both base and pre-
cious metal mineralization in the schist. Additionally, geochemical
sampling within the less metamorphosed, predominantly carbonate belt shows
anomalous concentrations of copper, nickel, silver, and lead.

In the Chandalar area 24 miles to the east anomalous amounts of gold,
silver and base metals are concentrated along northwest-trending shear
zomes in the schist. A lode mining operation employing a 100-ton-per-day
capacity mill has recently been initiated (Alaska Division of Geological
Survey, 1972).

Indications of high wmineral resource potential in this area are:

(1) granite Intrusions with accompanying hornfels in two different belts
of rock; (2) northwest-trending shear zones known highly mineralized a
short distance to the east may persist into the area; (3) nuggets of copper
up to 7 pounds as well as sillver and gold reported in Mule Creek in the
northern edge of the area; (4) a sample of galena from a prospect north-
east of the withdrawal assayed 360 ppm silver and 6.5 ppm gold; (5) the
continuation of the carbonate and schist belt rocks of the withdrawal into
the Ruby Creek-Bornite copper deposits (W. P. Broagé, unpublished report).
The geologic similarity between the withdrawal area and Bornite is very
strong, and extends even to the occurrence of cymrite, a relatively rare
barium gilicate, in both areas. The Bornite deposits are described as
medium-tonnage, high-grade ore deposgits (Allen Clark, personal communica-
tion). Recent staking of copper claims along the north edge of the area

substantiates the high minexal resource potential present.
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Withdrawal 3~D (11.A.3)

Location--Withdrawal 3-D, somewhat less than 300 square miles ip area, is
located in the northeastern portion of the Christian quadrangle, west of
the East Fork of the Chandalar but east of the North Fork of the East
Fork of the Chandalar.

Present knowledge-—-The area hag been mapped at reccnnaissance

scale (Brosgé and Reiser, 1962), but no geochemical sampling has
been done,

Adequacy--The area 1s underlain by a structurally complex sequenca of
Devonian carbonate rocks and calcareous and noncalcareous clastic rocks.
The sequence is unmetamorphosed except for partial recrystallization of
the Skajit Limestone. This area is the eastern terminus of a belt of simi-
lar rocks that extends westward along the entire south flank of the Brooks
Range.

Small mafic dikes cut the carbonate units but no mineral resources
or potential are known to exist in this area. Eventually the area should
be sampled for geochemical analysis because equivalent rocks host the

Bornite copper deposits in the west.

Withdrawal 3-E and 3-F (11.4.3)

Location-~Withdrawals 3-E, 72 gquare miles, and 3~F, 108 squavre miles
in area, border the east side of the Venetie Indian Reservation in the
Arctic and Christian quadrangles.

Present knowledge--Both areas are mapped at reconnaissance 1:250,000

scale (Broagd and Reiser, 1962, 1965). No geochemical sampling has been
done.

Adequacy-—No mineral resources are known in area E and the only
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mineral resource known in withdrawal 3-F is tasmanite, an oil shale (Tailleur
and others, 1967), occurring in small amounts 1n a chert and mafic rock
sequence. The resource potential of the tasmanite is very low although it
may be ugeful as a local source of fuel.

(Withdrawal 3-G (11.4.3)

Location——-Withdrawl 3-G, 2,400 square miles in area, is adjacent to
the Canadian border in the Black River and Coleen quadrangles.

Present knowledge--Preliminary geologlc mapping at 1:250,000 is com-—

pleted (Brosgé and Reiser, 1969; Brabb, 1970). Except for one stream

sediment and one rock sample, no geochemical gampling has been done.
Adequacy--The withdrawal is underlain by complexly folded and faulted

Precambrian to Mesozoic sedimentary rocks overlain by minor Cenozoilc vol-

canic rocks in the northern part of the area. A small patch of Paleozoic(?)

volcanics occur along the Black River-Charley River quadrangle boundary.

No mineral resources are known within the area.

Withdrawal 3-H (17.d.1)

Location--Located in the central portion of the subregion, withdrawal
3-H extends over portions of the Chandalar, Philip Smith, Arctic and
Christian quadrangles. It includes 5,700 square miles.

Present knowledge-~Geologic mapping at 1:250,000 scale (Brosgé and

others, 1960; Brosgé and Reiser, 1962, 1964, 1965) exists for all the area.
A compilation of metallic mineral resources in Chandalar quadrangle (Cobdb,
1967) and a geochemical study of the Wiseman and Chandalar districts
Brosgé and Reiser, 1970a, b; 1972) includes areas of this withdrawal that

lie within the Chandalar quadrangle.
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Adequacy--This withdrawal area straddles the eastern end of the
belts of Paleozoic metamorphic and sedimentary rocks that underlie the
south flank of the Brooks Range. In general, mineralization in the Brooks
Range occurs where this group of rocks i1s assgociated with Mesozoic
and Paleozoic(?) mafic igneous rocks and Mesozoic granitic intrusions.
Known mineral resources are untested lode occurrences of copper, silver,
lead and gold in the North Fork of the Chandalar River and 40 recently
filed (fall, 1971) copper lode claims between the Middle Foxk of the
Chandalar and the Wind Rivers.

Tasmanite (0il shale) has been reported within the area of this with-
drawal in the Christian quadrangle and two oc¢currences of tagmarite are
knowa adjoiring the withdrawal area. The tasmanite occurs in layered
clay slate, is extremely restricted and of low resource potential,

The present geologic mapping is adequate to divide withdrawal 3-H in-
to three categories:

1. BRaving high wmineral resource potential~-that portion in the Chandalar,
Philip Smith and weatern Christian quadrangles.

2. Having medium mineral resource potential-~that portion in the western
Arctic quadrangle.

3. Having low mineral regource potential-~that portion in the central and
southeagtern Arctic quadrangles and in the Christian quadrangle.
Mapping in the southern Philip Smith quadrangle is largely photogeo-

logic and inadequate as a reliable basis for classification.

Withdrawal 3-1 (17.d.1)

Location--Almost entirely in the western and northern Beaver quadrangle,

J-1I extends into the Bettles quadrangle and is approximately 2,000

square miles in area.
32



Present knowledge--Theve 1s 1:250,000-scale geologic mapping for the

parts of the withdrawal in the Chandalar (Brosgé and Reiser, 1964) and in
Bettles quadrangles (Patton and Miller, unpublished), Other existing
mapping 1s largely based on photogeologic interpretation and is unpublished.

Adequacy--The withdrawal area constitutes the Hodzana Highlands which
are underlain by complexly folded and faulted Paleozoic pelitic schists,
minor carbonates, phyllites, Mesozolc mafic intrusives and volcanics and
extenslve Mesozolc granites. Ultramafics are known about 25 miles to the
southwest and may extend into the area.

Mineral occurrences within the withdrawal ave an untested lode occur~
rence of molybdenuw and zinc on Trout Creek (Smith, 1942), occurrences of
placer gold at Trout Creek (Berg and Cobb, 1967) and an unconfirmed report
of placer gold on Trall Creek (V. Knorr, personal communication). Based
on the geology of the area and the mineralization to the west and south-
west (tin, lead and zinc lode deposits; Patton and Miller, 1970), the with-
drawal is consldered to have high mineral resource potential.

The existing geological and geochemical studies are inadequate.

Withdrawal 3-J (17.8.2)

Location--Withdrawal 3-J, approximately 800 square miles in area, is
located in the Table Mountain quadrangle south of the Arctic National
Wildlife Refuge.

Present knowledge~-The area is mapped at 1:1,000,000 (Lathram, 1965)

and there is unpublished 1:250,000 scale mapping of approximately 50

percent of the area
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Adequacy--The area is crossed by a major northeasterly trending fault.
West of the fault early Paleozoic(?) schistose rocks are overlain by Paleo-
zolc sedimentary rocks; east of the fault only the Paleozoic sedimentary
rocks are exposed. Twelve miles north of the withdrawal the lower part of
the sequence is intruded by Mesozoic granites. Anomalous concentrations
of tim, beryllium, lead, zinc, tungsten, copper and molybdenum are asso-
ciated with the granite there (Brosgée and Reiser, 1968).

No mineral occurrences are known within the area but because of the
proximity of known granite intrusions accompanied by mineralization, the
area 1s considered to have moderate mineral resource potential.

The geologic mapping of the area is inadequate and geochemical sampling

is needed.

Withdrawal 3-K (17.d.2)

Location--Withdrawal 3-K consists of about 13,500 square miles in the
lower third of subregion 3.

The withdrawal lies predominantly within the Cenozoic basin of the
Yukon Flats section, but also includes areas of the Kokrine-Hodzana High-~
lands, Yukon-Tanana Upland, Porcupine Plateau and Brooks Range.

The following discussion treats the basin, the highlands surrounding
the basin and the intervening marginal upland separately.

Present knowledge of basin--Although there has been little geologic

mapping in the Cenozoic basin of the Yukon Flats, it has been regarded ag
a potential petroleum province (Miller and others, 1959). Favoring the
petroleum potential are gravity data (Barnes, 1970) that define two pro-

nounced lows in the basin that may represent troughs filled with Tertiary
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sediments. Not favoring the petroleum potential are magnetic anomalies
resulting from concealed volcanic rocks (Brosgd and others, 1970).

Adequacy of basin information~-The available data are inadequate to

assess the petroleum potential of the Cenczoic basin of the Yukon Flats.
Geologic mapping and seismic exploration are required.

Present knowledge of the marginal uplands--The warginal upland areas

in withdrawal 3-K have been geologically mapped at a scale of 1:500,000
(Williams, 1962) and the upland portions in the Chrisgtian quadrangle have
been mapped at 1:250,000 (Brosgé and Reiser, 1962).

Adequacy of koowledge of marginal uplands--The present level of geo-

logic information is inadequate to assess the mineral resource potential
of the marginal upland portions of withdrawal 3-K.

The uplands are underlain partly by Cenozoic sedimentary and volcanic
rocks that contain sub-bituminous to lignitic coal (Mendenhall, 1902;
Williams, 1962) of unknown thickness and extent. Poorly known older rocks
included in the uplands comprise Mesozoic sedimentary, intrusive and vol-
canic rocks, Paleozoic¢c metamorphic and sedimentary rocks, and unmetamor-
Phosed Precambrian rocks.

Present knowledge of the highlands-~There 1s little geologic mapping

in the highlands portions of withdrawal 3-K. Parts of the Coleen (Brosgé
and Reiger, 1969), Christian (Brosgé and Reiser, 1968) and Livengood quad-
rangles are mapped at a gcale of 1:250,000.

Adequacy of highlands information--There is inadequate informatiom to

agsess the mineral Tesource potential of the highlands in even the most

preliminary faghion.
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Withdrawal 3-L (17.d.2)

Location~-Withdrawal 3-L, located between the two utility corridors,
straddles the crest of the Brooks Range, and is about 2,100 square miles
in area.

Present knowledge--The area within the Philip Smith and Sagavanirktok

quadrangles is mapped at 1:1,000,000 (Lathram, 1965). The area within
the Arctic quadrangle is mapped at 1:250,000 (Brosgd and Reiser, 1965).
About 60 percent of the mapping is photogeologic interpretation.

Adequacy--The withdrawal area 1s underlain by highly deformed Mesozoic
and Paleozolc sedimentary rocks dominated by the Mississipplan Lisburne
Group. The Mesozoic rocks occur in two structurally low areas--one at
Wahoo Lake in the Mount Michelson quadrangle, the other at Porcupine Lake in
the Arctic quadrangle. Folding 1s tight isoclinal and usually overturned
to the north. Imbricate thrusting occurs throughout the area.

Igneous rocks comprise @ small mafic intrusion located near the Ivi-
shak River (Keller and others, 1961) and a reported mafic body near the
top of the Mesozolc sequence at Porcupine Lake.

Known mineral occurrences are restricted to two localities: (1)
Pyrite in the carbonate rocks at the contact with the maflc intruslon in
the Ivishak area, and; (2) a block of 20 lode claims believed to be for
copper (Allen Clark, verbal communication) located on the Wind River in
the Philip Smith quadrangle. Twenty similar claims in two groups are
located just south of the withdrawal area in the same region. These lodes
are on trend with known mineralization in the south flank of tha Brooks
Range and probably reflect a northeastward extension of the association of

anomalies (copper, silver, zinc and lead) found in the carbonate terrane
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at the north margin of the granitic rock on the North Fork of the Chandalar
(Brosgé and Reiser, 1972).

Withdrawal 3-L probably has moderate mineral resource potential but
information presently available is inadequate for preliminary appraisal,
except in the southwest corner of the area. The seven southernmost town-
ships of the southwestern corner of the area appear to have high mineral
resource potential because they are underlain by the same carbonates that
trend along the north boundary of the Chandalar granite in the North Ferk
of the Chandalar River, 3 miles to the southwest. There these carbonates
are locally highly mineralized (Brosgé and Reiser, 1972). Further west
silver and copper nuggets occur in the gold placers of Mule Creek. Anoma-
lous amounts of lead, zinc¢ and copper are associated with the gold in Mule
Creek and with rock samples from nearby carbonate rocks.

Withdrawal 3-M (17.d.2)

Location—--Withdrawal 3-M, on the Canning River drainage east of the
gas plpeline utility corridor, abuts the Arctic National Wildlife Refuge
and is approximately 200 square miles in area.

Present knowledge--The area is mapped at 1:250,000 scale in the Mount
Michelson (Reiser and others, 1971) and Arctic quadrangles (Brosgé and
Reiger, 1965).

Adequacy--The area 15 underlain by highly deformed Devonian, Carbon-
iferous and Permian sedimentary rocks unconformably overlying more intense~
ly deformed older Paleozoic rocks which include small amounts of mafic
volcanics as well as sediments, No mineral occurrences are known within
the area although native copper is associated with Paleozoic volcanics

42 miles to the north.
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The part of the ares within the Mount Michelson quadrangle is ade-
quately mapped, but the part in the Arctilc quadrangle has been mapped by
photogeologic methods only. No geochemical sampling has been done, but
the restricted occurrence of minerals in the withdrawal suggeststhat the

area has low mineral potential.
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SUBREGION 4 (SEWARD PENINSULA)

Subregion 4 includes all of the Seward Peninsula and small portions
of surrounding provinces with a total area of about 20,000 square miles.
The Seward Penimsula is a thrust-faulted province of sedimentary and meta-
morphic rocks of Precambrian to mid-Paleozolc age intruded by a variety
of Mesozoic plutons. It is bounded on the east by the Yukon-Koyukuk
volcanogenic province of Mesozoic age.

The subregion has a high mineral resource potential based on existing
knowledge. It has produced about 150 million dollars worth of metals,
about 98 percent of which was placer gold, with tin, lode gold, and minor
amounts of silver, copper, lead, antimony, tungsten, and graphite consti-
tuting the remainder (Harrils, 1968; Cobb, 1972). A large deposit of fluorite
and tin with byproduct tungsten and perhaps beryllium is currently In the
development stage at Lost River with a potential value of several hundred
million dollars (Northern Miner, April 13, 1972). Other known deposits
of lead, silver, barite, tin, molybdenum and antimony occur in the sub-
region (Berg and Cobb, 1967). A recent geostatistical analysis by Harxis
(1968) estimated that the Seward Peninsula had about 2.6 billion dollars
of potential metallic mineral resources.

Petroleum potential on-shore is low except possibly for the extreme
northern part of the Peninsula.

Withdrawal 4-A (11.A.3)

Locatlon--Western Teller quadrangle, western Seward Peninsula.

Present knowledge~-Complete 1:250,000-scale geologic mapping (Sains-

bury, 1970), 1:63,360-scale geologic mapping for most of the block.
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(Sainsbury, 1969). Geochemical sampling of stream sediments, rocks,
soll, and plants is complete for much of the block.

Adequacy--Present information is adequate for preliminary mineral
resource potential appraisal.

The gouthern two-thirds of the block has a very high mineral re-
source potential because deposits of fluorite and tin with by-product
tungsten and perhaps beryllium are presently being developed in the Lost
River area (Sainsbury, 1969; Berg and Cobb, 1967). The Lost River mine
appears to have a 20-year supply of ore with an estimated total value of
400-600 million dollars (Northern Miner, April 23, 1972). The depogits
are related to biotite granite stocks and the ore shoots occur in pre-
Ordovician and Ordovician carbonate rocks localized along thrust faults

where the faults are cut by dikes.

Withdrawal 4-B (11.A.3)

Location--Southwestern Nome quadrangle, southwestern Seward Penin-

sula.

Present knowledge--Reconnailssance geologic mapping at 1:63,360 scale

(Sainsbury and others, 1972a). No geochemical surveys.

Adequacy--The geologic mapping is adequate but minor amounts of
geochemical stream sampling are naeded.

The mineral resource potential is probably low to moderate in the
part of the block (™65 percent) not covered by coastal and morainal

deposits. The bedrock in the block is strongly faulted Paleozoic marble
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and Precambrian schist intruded by lamprophyre and altered granitic dikes.
The only mineral production has been a small quantity of placer gold
(Cobb, 1972). The alteration and recrystallization of the marble together
with the sbundant dikes may indicate a buried pluton with which mineral
deposits might be associated.

Withdrawal 4-C (11.A.3)

Location—--Baldwin Peninsula, Kotzebue and Selawik quadrangles

Pregsent Information--1:250,000-scale geologic wmapping (Patton and

Miller, 1968)

Adequacy--The present geologic information is adequate since the block
is composed entirely of Quaternary surficial deposits, Geophysical studies
would be necessary to adequately assess the petroleum potential.

The metallic mineral potential 1s low since the entire block is
covered by a thick section of unconsolldated Quaternary sllts and glacial
outwash deposits. There may be gome petroleum potential, however, since
the Tertilary deposits rhat have been found at scattered localities along
the southern part of the Kobuk-Selawik Lowland and the northern Seward
Peninsula suggest the possibility of a Tertiary sedimentary basin under-
lying the area.

Withdrawal 4-D (17.d4.1)

Location--Central Seward Peninsula including parts of the Candle,
Solomon, Bendeleben, and Teller quadrangles.

Pregent knowledge--Complete 1:250,000~scale mapping and reconnaissance

1:63,360-scale mapping for about half of the block (Miller, in prep.;
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Saingbury, in prep.; Sainsbury and others, 1969, 1970). Geochemical map-
ping including rock and stream ;ediment sampling for about half of the
block (Miller and others, 1971; Asher, 1970; Miller and others, in prep.;
Sainsbury and others, 1969; Herreid, 1965).

Adequacy--The geologic map coverage is adequate but some additional geo-
chemical mapping would be necessary in the central Bandeleben Mountains.

The block has wmedium to high mineral resource potential. It includes
major parts of the Council, Kougarok, and Fairhaven placer gold mining
districts which have a past production of about $2-$3 willion (Cobb, 1972).
Small amounts of argentiferous galena have been mined at two localitles
and known prospects of lead, silver, molybdenum, and gold occur in the
block (Berg and Cobb, 1967; Miller and others, 1971: Sainsbury and others,
1969, 1970). The geology of the block is varied and includes both low-
and high-grade metamorphic rocks, carbonates, and granitic Iintrusives.
The structure is complex and dominated by thrust and normal faulting.
Harris' (1968) geostatistical study of the southern edge of this block

suggesgtg a total resource estimate of over a billiom dollars.

Withdrawal 4-E (17.d.1)

Location--Western Solomon quadrangle.

Present knowledge--Complete reconnaigsance geologic mapping at 1:63,360

gscale (Sainsbury and others, 1972b, 1972c). The past history of placer

(Cobb, 1972) and lode (Berg and Cobb, 1967) gold production haa been recorded.
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Adequacy--Geologic map coverage is adequate. There is no stream-
sediment sampling coverage available but block has been actively pros-~
pected for 50 years,

The block has low to moderate mineral potential (Sainsbury and others,
1972b, 1972c¢). It includes a few small placer gold-mining districts
(Cobb, 1972) and the Big Hurrah lode gold mine, the largest lode gold
mine on the Seward Peningula (Berg and Cobb, 1967). This mine produced
about 10,000 oz. of gold from 1900 to 1940 but is presently inactive.
Other lode gold proapects occur in the immediate area. Most of the block
is underlain by thrust-faulted schists and carbonates with mineralization
concentrated in a graphitic schist,

Withdrawal 4-F (17.d.2)

Location--Kobuk~Selawik Lowland

Present knowledge~—Complete 1:250,000-scale geologic mapping (Patton

and Miller, 1968).

Adequacy--The geologic map coverage is adequate and stream-sediment
sampling is not necessary since most of the area is covered by Quaternary
unconsolidated sediments. An aeromagnetic survey would be required for
estimating petroleum potential.

The block has low metallic mineral potential although the possibility
of buried alkaline complexes with associated rare-earth deposits cannot be
totally dismissed (Miller and Anderson, 1969). The area does have low to
moderate petroleum potential since the Kobuk-Selawik Lowland may be under-

lain by a basin of Tertlary sedimentary rocks (Patton, 1971),
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Withdrawal 4-G (17.d.2)

Location—-—-Northern Seward Peninsula

Pregent knowledge--Reconnaissance 1:250,000-scale geologic mapping

south of 66° N. (Sainsbury, 1970); only a broad reconnaissance 1:500,000-
scale compilation (Hopkins, unpublished) 1s available for areas morth of
66° N. which constitutes most of the block.

Adequacy--Geologic mapping has not been completed for much of the block
but past work indicates that most of the block is underlain by Quatermary
basalts and unconsolidated sediments. Geologic mapping and mineral deposits
studies have been done in the area around Ear Mountain and south. Present
knowledge is probably sufficient to adequately classify the block in
regard to metallic minerals but a mapping program in the Kotzebue and
Shishmaref quadrangles would be necessary to estimate the petrolewmand coal
potential.

The block has low metallic mineral resource potential; the Ear Moun-
tain area has been actively explored for tin by surface prospecting,
drilling, and drifting (Berg and Cobb, 1967). Some tin mineralization
has been found and a beryllium geochemical anomaly surrounds the biotite
granite of the Ear Mountaln stock which intrudes limestone and slate (Sains-~
bury, 1963). For most of the block, the cover of Quatermary sediments
and basalts suggests a low metallic potential; there is a possibility

of petroleum and coal, however, in the northern part.
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Withdrawal 4-B (17.4.2)

Location——Imuruk Lake area, central Seward Peninsula.

Present knowledge--Geologic mapping at 1:125,000 scale (Hopkins, 1963).

Adequacy--The geologic mapping is adequate and no geochemical sampling
1s necessary because of the geology of the block.

The area has a low mineral resource potential, Most of the block i1s
underlain by a thick pile of Quaternary basalt; only along the southern angd
eastern edges are granita and other crystalline rocks found. The only re-
ported mineral deposits are beds of diatomite which range in thickness from
4 to 10 feet and have a surface area of about 70 acras (Hopkine, 1963).

Withdrawal 4-1 (17.4d.2)

Location—-Southwestern Seward Peninsula.

Present knowledge--Complete reconnaissance 1:250,000-scale geologic

mapping (Sainsbury, 1970); Sainsbury and others, in prep.), some 1:63,360
mapping (Hummel, 1962; Sainsbury and others, 1969).

Adequacy-~The geologic map coverage is sufficient but additional
geochemical sampling is needed in some areas.

The mineral resource potential of this block is high, with numerous
reported prospects of lode gold, iron, tungsten, lead, 2inc, silver, cop-
per, and antimony (Berg and Cobb, 1967) and small production of lode golg,
scheelite, and graphite. A barite-fluorite deposit has been found immedi-
ately south of the block (Brobst and others, 1971). The block includes
part of the Nome placer gold district which had a production of more than
100 million dollars (Cobb, 1972; Lu and others, 1968). The withdrawal is
underlain by faulted carbonate and metamorphic rocke cut by small granitic
bosses and dikes with widespread mineralization. Harris' (1968) geosta-
tistical study gave an estimated value of over 500 million dollars for the
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Withdrawal 4-J (17.d.2)

Location-—South-central Seward Peninsula.

Present knowledge——-Complete reconnaissance 1:63,360 scale geologic

mapping (Sainsbury and othere, 1972b) and records of past production and
prospecting (Cobb, 1972).

Adequacy-—The present knowledge 1s adequate for a praelimimary mineral
resource potential appreisal.

The withdrawal block has a low to moderate mineral resource potential.
It is underlain by thrust-faulted carbonates and schists of Precambrian
and Paleozoic age. Past mineral production has baen chiefly placer gold
with a total value of less than a million dollars (Cobb, 1972; Lu and
othersg, 1968).

Withdrawal 4-K (17.4.2)

Location—--Southeastern Seward Peninsula.

Pregent knowledge—~Complete 1:250,000-scale geological and geochemical

mapping (Miller, in prep.).

Adequacy--The present knowledge is adequate for preliminary mineral
resource potential appraisal.

The mineral potential of the block 1g low. The withdrawal 1s under-
lain chiefly by Cretaceous granitic rocks intruding Precambrian metamor-
phic rocks. There has been no past mineral production and recent geologic

and geochemical mapping has not disclosed any arxeas with anomalous metals.
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SUBREGION 5 (YUKON-KOYUKUKX PROVINCE)

The Yukon-Koyukuk Province is a broad triangular-shaped depression of
Cretaceous sedimentary and volcanic rocks bordered on three sides by a
metamorphic complex of Paleozoic age. About half of the province is under-
lain by Quaternary alluvium in three separate lowland areas; the Koyukuk
Flats, the Kanuti Flats, and the Kobuk-Selawik Lowlands. Partg of the
province are of interest for their petroleum possibilities, particularly
the alluviated lowlands and the coastal areas bordering Kotzebue and Nor~
ton Sounds (Patton, 1971). 1In addition, parts of the province and adjoin-
ing borderlands are considered to have high potential for base and precious
metal deposits. These Iinclude the Cretaceous volcanic and intrusive com-
plex of the Hogatza trend where notable amounts of gold have been mined
(Cobb, 1968a), and the metamorphic complex of the Kaiyuh Mountaina (Cobb,
1968b) and Ruby district (Cobb, 1968c) where gold and small amounta of
lead and Bilver have been praduced.

Subregion 5 contains 15 individual withdrawal blocks; eight under
11.A.3, four under 17.d.1, and three under 17.d.2. The total area with-

drawn under these categories 1s 24,000 square miles.

Withdrawal 5-A (17.d.1)

Location--A 6,085~square-mile block extending along the Norton Sound-
Koyukuk divide from the Kobuk-Selawik Lowlands southward to the Nulato
River. Includes parts of the Selawik, Shungnak, Candle, Kateel River,
Norton Bay, and Nulato quadrangles.

Prasent knowledge--Modern 1:250,000 scale geologic mapping covers the

entire block (Patton and Miller, 1968; Patton and others, 1968; Patton,

1966, 1967; Bickel and Patton, 1957; Patton and Bickel, 1956; Pattoun, un-
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published). Geochemical investigations are confined to a 250-square-mile
area in the Selawik Hills (Elliott and Miller, 1969).

Adequacy--The northern half of this block covers the Hogatza trend, a
plutonic-volcanic complex which offers favorable prospects for finding metal-
lic minerals. The southern half is underlain almost entirely by Cretaceous
graywacke and mudstone and is comsidered to have a low mineral veasource po-
tential.

Additional geochemical sampling in Selawik Hills, southwestern Shungnak
quarlrangle and northwesternm Kateel River quadrangle is required for prelimi-
nary mineral resource evaluation of the Hogatza trend.

Withdrawal 5-B (17.4.2)

Location-~-This block of 5,290 square miles in the northern amd central
part of the Koyukuk Flats includes parts of the Kateel River, Melozitna,
and Nulato quadrangles.

Present knowledge--A 250,000 scale gaologic map is complete in Katreel

River quadrangle (Patton, 1966), but mapping is not complete in the Meslozit-
na and Nulato quadrangles. No geochemilcal data available for any of the
block.

Adequacy--Most of the block lies within the Royukuk Flats, a broad low-
land mantled by thick deposits of Quatermary alluvium. Along the eastern
and western margins, the biock laps onto uplands composed of Cretaceous and
Tertiary sedimentary and volcanic rocks.

The Koyukuk Flats have long been regarded as a possible petroleum pro-
vince (Miller and others, 1959). Scattered aeromagnetic profileg flown a-
cross the Flats by the U.S5.G.S. suggest that at least part of the Flats are
underlain at shallow depth by Cretaceous volcanic rocks and thus are unpro-
miging for petroleum (Zietz and others, 1959; Patton, 1971). However, until
complete aeromagnetic coveraga is available no final evaluation of the pet-

roleum potential of this large area can be made.
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The uplands along the western margin of the block are made up large-—
ly of Cretaceous sedimentary and volcaniclastic rocks which appear to have
low mineral potential. The uplands along the eastern margin include a
wide variety of intensgely deformed volcanilc, sedimentary, and intrusive
rocks of Cretaceocus and Tertiary age which are poorly known and largely
unmapped. The general structural and lithologic character of these rocks
suggests that they may have a high base and precious metal resource poten-
tial.

Geological and geochemical mapping are needed in the Melozitna quad-
rangle along the eastern margin of the block and complete aeromagnetic
coverage 1s required to appraise the petroleum potential of the Koyukuk

Flats.
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Withdrawal 5-C (11.A.3)

Location-~The 1,500 square miles of withdrawal 5-C are along the
northern boxrder of the Koyukuk Flats including parts of the Purcell
Mountaing, Zane Hills, and Isahultils Mountains.

Present knowledge--This withdrawal is completely covered by modern

1:250,000 scale geologlc maps (Patton and Miller, 1966; Patton, 1966;
Patton and others, 1968; Patton and Miller, unpublished). Most of the
area is also covered by geochemical sampling (Miller and Ferxians, 1968;
Miller, 1969).

Adequacy--The bedrock is chiefly of Cretaceous volcanic and granitic
rocks although the southern edge of the block includes alluviated lowlands
of the Koyukuk Flate. The withdrawel concains the Hog River gold placer
mine, Geochemlcal sampling indicates several areas favorable for pros-
pecting (Miller and Ferriams, 1968): (1) lead, copper, and silver near
Sun Mountain, (2) uranium and thorium at Caribou Mountain, (3) gold on Clear
Creek, and (4) lead and silver on the south side of Purcell Mountains.

Overall, the block 1s considered to have a very high potential for
both base and preclous metals. The existing geologic and geochemical
information is considered adequate for preliminary mineral resource poten-
tial evaluations.

Withdrawal 5-D (11.A.3)

Location~--Withdrawal 5-D conslsts of about 650 square miles in a narrow
north-trending block extending from the Indian Mountains near Hughes north-

ward across the Koyukuk and Alatna valleys to the Alatma Hills.

Present knowledge--The block 1s completely covered by modern 1:250,000
scale geologlc mapping (Patton and Miller, 1966), and some geochemical sampling
has been done in the Indian Mountains along the southern edge of the block
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(Miller, 1969).

Adequacy~~Bedrock consists chiefly of graywacke and mudstone of Cre-
taceous age. South of the Koyukuk River these rocks are intruded by two
small quartz monzonite plutons and by swarms of small felsic dikes. The
southern edge of the block borders the Indian Mountain quartz monzonite
plutons.

The portion of the block south of the Koyukuk River appears to have
a high mineral potential because of: (1) the widespread occurraence of
plutonic and hypabyssal intrusive rocks (Patton and Miller, 1966), and
(2) the occurrence of placer gold and base metal gulfides nearby at Utopia
Creek (Cobb, 1968a; Miller and Ferrians, 1968).

The portion of the block north of the Koyukuk River is regearded as
having low mineral potential.

Additional geochemical mapping will be required in order to make an
adequate appraisal of the mineral potential of the part of the block lying

south of the Koyukuk River.

Withdrawal S-E (17.d.1)

Location--A 1,010 square-mile block in the southern Wiseman and
northern Bettles quadrangles.

Present knowledge~-The withdrawal is covered by modern 1:250,000

scale mapping (Brosgé and Reiser, 1971; Patton and Miller, in preparation, a),
No geochemical mapping is available.

Adequacy--Tha southern two-thixds of the block is underlain by Creta-
ceous graywacke end mudstone with low mineral resource potential. The

northern one~third is underlain by a Paleozoic metamorphic and volcanic com-

plex which may have mineral resource potential.
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Geochemical sampling 18 needed for preliminary mineral resource evalu-

ation of the northern one-thixd of the block.

Withdrawal 5-F (11.A.3)

Location~-About 430 square miles along the Koyukuk River valley south

of Bettles.

Preseat knowledge-~Block is completely covered by modern 1:250,000

scale mapping (Patton and Miller, in preparation, a). No geochemical map-
ping has been done.

Adequacy--The block 1s underlain chiefly by glacial and alluvial de-
posits. There are a few exposures of Cretaceous graywacke and mudstone
in the western part of the Permo-Triassic volcanic rocks in the eastern
part.

The area appears to have low mineral resource potential based on pres-

ent, probably adequate data.

Withdrawal 5-G (17.4.2)

Location--Withdrawal 5-G 18 iIin the Kanuti Plats in the central part
of the Bettles quadrangle and comprises about 1,115 square miles in area.

Present knowledpge--Therxe is 1:250,000 scale geologic mapping for the

entire block (Patton and Miller, in preparation, a) and the uplanda along
the eastern margin of the block are covered by geochemical mapping (Patton
and Miller, 1970; Patton and Millar, 1in preparation, b).

Adequacy--The western part of the block covers the heavily alluviated
lowlands of the Kanuti Flats. If the Cretaceous sedimaentary rocks which
border the Flats on the west and southwest extend beneath the alluvium,
the Flats could offer petroleum possibilities. The eastern part of the

block laps onto the Kokrines-Hodzana Highlands, a complex geologic terrane
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that includes Palsozoic pelitic schist, Permo-Triassic wmafic and ultra-
mafic rocks, Cretaceous granite, and Tertiary volcanic rocks. Geochemical
and geological mapping indicates that this part of the block has a high
potential for metallic minerals.

In order to evaluate the petroleum possibilities of the Kanuti Flats,
approximately 1,500 square miles of aeromagnetic mapping are required.
Present geological and geochemical mapping are adequate for a preliminary
mineral resource appraisal of the eastern part of the block in the Kokrines-
Hodzana Highlands.

Withdrawal 5-H (11.A.3)

Location--About 860 square miles in Kanutl Rivar drainage, including
parts of the Kanuti Flats and the Kokrines-Hodzana Highlands.

Present knowledge~-Block is covered by 1:250,000 scala geologic map-

ping (Patton and Miller, in preparation, a; Chapman and Yeend, unpub-
lished), and the part in the Kokrines-Hodzana Highlands is covered by geo-
chemical mapping (Patton and Miller, 1970; Patton and Miller, in prepara-
tion, b).

Adequacy--The block straddles the southeastern boundary of the Yukon-
Koyukuk province. The western part consists chiefly of Cretaceous gray-
wacke and mudstonme and is consldered to have a low mineral potential. The
eastern part, which includes Paleozoic schist, Permo-Triassic mafic and
ultramafic intrusives, and Cretaceous granitic intrusives, appears to have
a high potential (Patton and Miller, 1970).

Present geological and geochemical data are adequate for preliminary

mineral resource potantial evaluation.
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Withdrawal 5-I (17.d.1)

Location-~-Withdrawal 5~I consigts of 935 square miles in the south-
vestern Melozitna quadrangle.

Present knowledge-~1:250,000 scale mapping is incomplete and no geo-

chemical data is available.

Adequacy—-The block is underlajin by complexly deformed Cretaceous
graywacke snd mudstone, Cretaceous granitic rocks, and Cretaceous and
Tertiary volcanic rocks. The wmineral potential of this block is unknowm
because there has been no geochemical sampling of any kind and only broad
reconnailssance geologic mapping.

A mineral resource appraisal will require complete regional 1:250,000
scale mapping of the entire block, reconnaissance geochemical mampling of
the entire block and detailed sampling around the granitic intrusive

bodies.

Withdrawal 5-J (1L1.A.3)

Location—--Withdrawal 5-J consigtg of about 470 square miles in the
Nulato Hills west of the Koyukuk River,

Pregent knowledge--The block is completely covered by 1:250,000 scale

geologic mapping (Pattom, 1966), but no geochemical data are available.
Adequacy--Bedrock in the withdrawal is composed entirely of Cretaceous
sandstone, conglomerate, and shale. The mineral resource potential is re-

garded as low. No additional geological mapping is needed.

Withdrawal 5-K (11.A.3)

Location--About 215 square miles in the Nulato Hills west of Nulato

village.
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Present knowledge-—Geological mapping at 1:250,000 scale is complete

(Bickel and Patton, 1957; Patton, unpublished). No geochemical data are
available.

Adequacy--The withdrawal is underlain by highly deformed Cretaceous
graywacke and mudstone, The mineral resource potential appears low, baged

on pregently available adequate data.

Withdrawal 5-L (17.4.2)

Location--The withdrawal consists of 755 square miles in the southern
part of the Koyukuk Flats and the adjoining Kaiyuh Mountains.

Present knowledge--Geologic mapping of this block is incomplete

(Patton, unpublished), and no geochemical data are available.
Adequacy--The Koyukuk Flats are covered by Quaternary alluvium.
Gravity data indicate that this part of the Flats is underlain by a thick

wedge of Cenozoic sedimentg and thus may have petroleum possibilities
(Patton, 1971). Kaiyuh Mountains consist of Paleozoic schist and lime-
gtone, Cretaceous granite, and Permo-Triassic mafic volcanic and intrusive
rocks. Multivariate geostatistical analysis by Harris (1969) suggest that
this part of the Kaiyuh Mountains has very high potential for base and
precious metals--valued betwaen $25,000 and $1,000,000 per square mile.
Small amounts of lead, silver, and placer gold have been produced from
this area (Cobb, 1968b).

Geological mapping and geochemical sampling are needed in the Kaiyuh
Mountains for appraisal of base and precious metal resource potential.
Complete aeromagnetic coverage is needed for evaluation of petroleum pog-

sibjilities of the Koyukuk Flats.
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Withdrawal 5-M (17.d.1)

Location--The withdrawal is a block of 2,180 square miles in the Nor-
ton Bay and Unalakleet quadrangles.

Present knowledpge--Geological mapping at 1:250,000 scale is complate

for the entire block (Patton, unpublished; Bickel and Patton, 1957; Patton
and Bickel, 1956). No geochamical mapping is available.

Adequacy--Most of the block 13 underlain by Cretaceous graywacke and
mudstone and appears to have 2 low mineral potential. However, two small
areas of granitic and volcanic rocks offer prospects for base aud precious
metal deposits. Ome area, located on the lower Ungalik River near Christ-
mas Mountain, has produced small amounts of placer gold (Cobb, 1968b).

The other area, located in the northern Unalakleet quadrangle, haa not had
any recorded production of minerals but appears to offer attractive possi-
bilities because of the widegpread occurrence of Cretaceous and Taertiary
felsic plutons and hypabyssal intrusives.

Geochemical sampling and detailed geologic mapping is neaded in the
Christmas Mountain area and in the part of the withdrawal block that lies
gouth of the Unalakleet River.

Withdrawal 5-N (11.A.3)

Location~-The withdrawal consists of about 2,170 square miles 1in a
narrow strip aleng the Yukon River between Kaltag and Grayling.

Present knowledge~-Geologic mapping at 1:250,000 scale has been com~

pleted in the northern part of the block in the Norton Bay and Nulato
quadrangles (Patton, unpublished)., Mapping 1s incomplete in the southern
part of the block in the Unalakleet and Ophir quadrangles, No geochemical
mapping is available in any of the block.
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Adequacy--The geologic terrane is made up of Cretaceous sedimentary
and (Cretaceous and Tertiary volcanic and hypabyssal intrusive rocks. A
small granitic pluton ocecurs in the Blackburnm Hills. Known mineral de-
posits include Cretaceous cocal deposits (Barnes, 1967) and a quartz-molyb-~
denum prospect (Cobbdb, 1968b). The coal deposits appear gensrally too thin
and too complex structurally to support large-gcale mining. The prospects
for finding base and precious metals appear to be generally favorable ex-
cept in the extreme northern part of the block.

Geologic mapping and geochemical gampling in the Unalakleet and Ophir
quadrangles are needed to provide data for preliminary appraisal of the
mineral resource potential.

Withdrawal 5-0 (11.A.3)

Location~-Withdrawal 5-0 includes about 290 sguare miles along the
Yukon River near Kokrines.

Present knowledge--No modern geologic or geochemical maps are avail-

able.

Adequacy-- The portion of the block south of the Yukon River is under-
lain by alluvial £111 and appears to have low mineral resource potential.
The portion north of the river imncludes a mixed terrane of Paleozoic meta-
morphic and Cretaceous granitic rocks. Although little is known about
these rocks, the fact that they lie on strike with the gold-tin placer de-
pesits of the Ruby district (Cobb, 1968¢) suggests that they may have a
high mineral resource potential.

Both geologicel and geochemical mapping are needed to evaluate the

resource potential of the area north of the Yukon River.
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SUBREGION 6 (EAST-CENTRAL ALASKA)

Subregion 6 is an area of reglonally metamorphosed rocks primarily
of Paleozoic age flanked on the north and northwest by unmetamorphosed
gsedimentary rocks of Precambrian to Tertiary age. Granitic plutons occur
throughout the area and are especilally large and abundant in the eastern
part. Maflc and ultramafic rocks, both metamorphosed and unmetamorphosed,
also occur., The northwesterly-trending Tintina fault zone crosses the
northeastern part of the area, and several major northwesterly-trending
faults are known 1in the northwestern part of the area.

Subregion 6 includes several gold placer areas of major significance
in the past, and some placer gold is still being produced with the poten-
tial for continued and possibly increased production. The potential
exists for finding other metals in economically feasible amounts although
there 18 no production at present. Asbegtos and coal are known in the
area, and the finding of petroleum is a possibility.

Withdrawal 6-A (11.A.3)

Location--Mountainous area iIin the central part of the Tanacross quad-
rangle, Yukon~Tanana Upland.

Present knowledge--Published geologic map at 1:250,000 (Foster, 1970b).

Not mapped or sampled geochemically. Covered by aeromagnetic map.
Adequacy-~The area consists of fairly high-grade metamorphic rocks

cut by Mesozoic granitic intrusions and felsic dikes and small intrusive

masses of probably Tertiary age. There are also mafic and felsic volcanic

rocks of probable Tertiary age. There are no presently known mineral
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occurrences, but some aspects of the geology are favorable. Geologic
mapping of the area 1s probably adequate for present purposes but geo-
chemical sempling is not. Recoonaissance type stream-sediment sampling,
coupled with some bedrock geochemical sampling, is needed.

Withdrawal 6~B (11.A.3)

Location--Mountainous area in the north-central part of the Eagle
quadrangle and south-central Charley River quadrangle.

Present knowledge-—-Preliminary geologlcal maps at 1:63,360 available

for part of the area (Clark and Foster, 1969a; PFoster and Keith, 1968),
and 1:250,000 geologic mapping available for all of the area (Brabb and
Churkin, 1969(1970); Foster, 1972). Geochemical data avallable for two-
thirds of the area (Eagle quadrangle) (Clark and Foster, 1969b; Foster,
1969b, 1970a, 1971b; Foster and Yount, 1971). Geomagnetic data may become
available.

Adequacy--This geologically complex area includes the Tintina fault
zone, Serpentinized ultramafic rocks and a wide variety of other igneous
rocks occur. Placer gold has been mined and geochemical sampling indicates
higher than normal background amounts of several metals. Information im the
Eagle quadrangle 1s probably adequate for a preliminary mineral resource
potential appralsal, but additional geochemical data is needed in the
Charley River A-3 quadrangle. Stream-sediment sampling along with bedrock
sampling and additional study of greenstone and ultramafic bodies Is needed
in the Charley River A-3 quadrangle.

Withdrawal 6-C (11.A.3)

Location—-Withdrawal 6-C is located in the northeastern part of the
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Charley River quadrangle and includes the Kandik Basin,

Present knowledge—-The area 1s mapped geologically at a scale of

1:250,000 (Brabb and Churkin, 1969(1970)), but no geochemical sampling
has been done.

Adequacy--The area consists primarily of folded and faulted sedimen~
tary rocks ranging in age from Precambrian to Tertiary. Some small igneous
intrusions occur. Locally there i1s possible petroleum potential, parti-
cularly in the area between the Kandik and Nation Rivers. The possi$ility
of stratiform copper deposits and other mineralization needs to be con-
sidered. Geologic mapping is probadbly adequate for most purposes, but
geochemical sampling and mineral evaluation is needed.

Withdrawal 6-D (17.d.1)

Location--Withdrawal 6-D includes the eastern part of the Tanacross
quadrangle, much of the Easgle quadrangle, and the eastern Big Delta quad-
rangle.

Present knowledge-~The Tanacross and Eagle quadrangles are mapped

geologically at 1:250,000 (Foster, 1970b, 1972), and some areas are
mapped at 1:63,360 (Clark and Foster, 1969a; Foster, 1969a; Foster and
Keith, 1968). The Big Delta quadrangle is not mapped. The Eagle quad-
rangle has been geochemically sampled (Clark and Foster, 1969b; Foster,
1969a, 1970a, 1971a; Foster and Clark, 1969; Foster and Yount, 1971) but the
Tanacross and Big Delta quadrangles have not. An aeromagnetic map is
available for the Tanacross quadrangle,

Adequacy~-This is an area of poorly exposed, fairly high grade meta-

morphic rocks complexly intruded by Mesozoilc and Tertiary granitic rocks,
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Also included are large areas of volcanic rocks. Recent exploration in

the Tanacross quadrangle has indicated a possibility of porphyry copper
deposits. Placer gold has been mined in the eastern Big Delta and Eagle
quadrangles and is stil] mined at several places in the Eagle quadrangle.
There are indications of other metals of possible commercial significance,
including silver, antimony, molybdenum, lead, zinc, and tungsten. Asbestos
and coal occur, Geologic and geochemical information is inadequate in the
Big Delta quadrangle (and a small adjacent part of the Mt. Hayes quadrangle)
and geochemical information inadequate in the Tanacross quadrangle. Geo-
logic mapping at a minimum scale of 1:250,000 is needed in the Big Delta
quadrangle, and reconnailssance-type geochemical sampling is needed in zll
parts of the area except the Eagle quadrangle.

Withdrawal 6-E (17.d.1)

Location--This area is mostly in the Circle guadrangle but includes
gome of the northeastern part of the Livengood quadrangle and a small part

of the western Charley River quadrangle.

Present knowledge--Littlie informatiomn is avai;able on the geology
and mineral potential of the Circle and Big Delta quadrangles, but the
Livengood and Charley River quadrangles are mapped geologically at 1:250,000
scale (Brabb and Churkin, 1969(1970); Chapman and others, 1971; Foster and
Chapman, 1967). Geochemical data are lacking for most of the area.
Adequacy—-The geology of the Circle quadrangle is complex and poorly
known, although it includes previocusly important gold placer mining areas.

Much of the area is a metamorphic terrane cut by Mesozolc and(or) Tertiary
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granitic intrusions, although there are some small complex areas of little
metamorphosed sedimentary rocks. In order to prepare a mineral resource
potential appraisal, geologlc wmapping and geochemical sampling would be
required for the Circle quadrangle and additional geochemical data would
be Tequired for the Livengood quadrangle.

Withdrawal 6-F (17.d.2)

Location~-The area includes the Yukon River and adjacent areas, the
remote northwestern part of the Eagle quadrangle, the southwestern part
of the Charley River quadrangle, and small parts of the Blg Delta and
Circle quadrangles.

Pregent knowledge--~-The Charley River and Eagle quadrangleg are mapped

geologically at 1:250,000 scale (Brabb and Churkin, 1969(1970); Foster,
1972), and the Eagle quadrangle has been geochemically sampled (Clark and
Foster, 1969b; Foster, 1969a, 1970a, 1971b; Foster and Clark, 1969; Foster
and Yount, 1971). The Charley River map area has not been geochemically
sampled or fully evaluated for mineral resource potential, The gmall part
of the Big Delte gquadrangle that is included has not been mapped geologi~
cally or geochemically.

Adequacy--The Tintina fault zone cuts the area Into two very different
geological provinces: to the north of the fault zone are folded and
faulted sedimentary rocks of Precambrian to Tertlary age; south of the
fault zone is a complex metamorphic terrane that has been intruded by
geveral kinds and ages of 1lgneous rocks. The fault zone has long been
suspected to be a major factor in the mineralization of the area, but it

has not been studied in detail.

72



The area jincludes gold placer mines and prospects for other metals
such as copper. Good quality limestone and clay deposits occur, Geo-
chemical information is lnadequate for much of this area and geologic
information 1is inadequate for a small part of the area.

The part of withdrawal 6-F included 1n the Charley River quadrangle
has had mineral production and has potentlal for future mineral production.
Placer gold has been mined from at least five locations: Woodchopper
Creek, Coal Creek, Sam Creek, Fourth of July Creek, and Ruby Creek (Cobb,
1967). The future gold potential for this area has not been fully assessed
but may be significant. Areas of Precambrian rock containing iron ore
of possible future economic gignificance are also included. Subbitum-
inous coal occurs in a district that roughly parallels the Yukon River
on the south side and bituminous coal has been mined near the mouth of
the Nation River.

Geologic and géochemical dataare needed for the eastern Bilg Delta
quadrangle and geochemical and other mineral resource data are needed
for the Charley River quadrangle. Reconnaissance geochemical gampling 1s
recommended for all but the Eagle quadrangle, and a competent assessment
of the gold and other mineral potential of the area in the Charley River

quadrangle should be carried out.
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Wichdrawal 6~G (17.d.2)

Location--This area is in the northern part of the Livengood quad-

rangle,

Present knowledge-~The area is geclogically mapped at a scale of

1:250,000 (Chapman and others, 1971) but geochemical data are not avail-

able,
Adequacy~-The geologic mapping 1s probably adequate although more

geochemical work is desirable. No mineral deposits are known in this

withdrawal area.
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SUBREGION 7 (CENTRAL ALASKA)

Subregion 7 embraces about 15,000 square miles near the geographic
center of Alaska. About 20 percent of it in the basin of the Yukon-Tanana
Rivers consists of thickly vegetated swampy lowlands underlain by alluvial,
colluvial, and eolian unconsolidated deposits that are largely perennially
frozen. Many of the lower bedrock hills are also heavily mantled with
colluvium, loess, and vegetation.

The oldest bedrock unlt, which forms the core of the Yukon-Tanana Upland,
includes schists, quartzites, slates, and phyllites of lower Paleozoic (pos-
sibly in part Precambrian) age. This unit is flanked on the north and west
by lower Paleozoic sedimentary and mafic igneous rocks that are more or
less metamorphosed. The Rampart Group (Permian) mafic volcanics, cherts,
tuffs, and argillites, and the associated basalt-diabase-~gabbro Triassic
intrugives lie in the northern part of the area. Cretaceous or Jura-
Cretaceous clastic rocks, all at least slightly metamorphosed, lie in a
northeast-trending belt in the central easterm part of the area, and prob-
ably extend into the southwestern portion of the area. Small patches of
Tertiary clastic rocks, including minor amounts of lignitic coal, occur
along the Yukon River. There are several small- to moderate-size granite
and quartz monzonite plutons of Cretaceous-Tertiary age in the northern half
of the area, and some poorly mapped granitic plutons in the southwestern
part of the area.

Approximately 545,000 oz. of placer gold (about 3 percent of the State’s
total) has been produced. The Manley Hot Springs-Tofty and the Rampart
districts account for nearly all of this. Cassiterite is assoclated with

some of the placer deposits, and in the former district several hundred tons
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of concentrates were produced as a by~product. A few lode deposits and
prospects of antimony, lead, mercury, gold, silver, manganese, chromium,
and nickel are known; most are small prospects, and the only known produc-—
tion is a few hundred tons of high-grade stibnite ore frowm the deposit on
Sawtooth Mountain.

The future mineral resource potential of this subregion is low to mod-
erate based on present knowledge and mapping. However, favorable gtructu-
ral settings for lode deposits are known or inferred, parts of the subregion
have scarcely been prospected, and complete geologic mapping and exploration
by aeromagnetic, geochemical, and drilling methods are warranted.

Withdrawal 7-A (11.A.3)

Location-~About 500 square mileg in the southwest quarter of the Liven-

good quadrangle.

Present knowledge-~Geologic map on 1:250,000 scale (Chapman, Weber,

and Taber, 1971). Some reconnaissance geochemical sampling of bedrock and
stream sediment, plotted om 1:250,000 scale map, has been done (Chapman and
Weber, 1972).

Adequacy--The basic geologic mapping of this block is adequate for
land use decisions; the data are complete enough to compile 1:63,360 scale
maps of most of this area. Seven bedrock units are differentiated and past
production of small amounts of placer gold and lode antimony are known.
Additional geochemical sampling in the zones of hornfels and dike intrusions
around 4 granitic plutons should be done in order to better evaluate indica-
tions of possibly anomalous amounts of copper, lead, silver, and tin that
sre shown by reconnaissance geochemical coverage. The serpentinite and

mafic rock unit on Cascaden Ridge is a potential source of nickel, chromium,
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and platinum,

Owing to structural complexity and to wmany covered intervalsg, sgeveral
faults and a complex anticline, the full lateral extent of several rock
units are only generally indicated. Detailed aeromagnetic coverage, prior
to additional field work, would be very helpful. A private aeromagnetic
survey has been made over part of the block, and this may eventually be
avallable.

In summary, at least half of this block can be regarded as favorable
for wineral exploration on the basls of present knowledge.

Withdrawal 7-B (11.A.3)

Location--About l44 square miles, in 2 parcels, forming a N-S strip
20 miles east of Tanana and extending from the Tanana River to just north
of the Yukon River.

Present knowledge—-Existing published maps are inadequate or partly inm

error. Reports on placer tin areas by Wayland (1961), and Chapman, Coats,
and Payne (1963) include some borderline portions of this area and are use-
ful for supplementary data. Field work for reconnaissance 1:250,000 scale
mapping of the northern 40 square miles was completed in 1971, and the re-
mainder of the area will be covered in June 1972. Only a few geochemical
samples have been collected in this area.

Adequacy~-The known bedrock in the area is schist, quartzire, phyllite,
and slate with minor amounts of limestone and greenstone. Possibly small
belts of serpentinite and Tertiary clastic rocks are included. About half
of the area 1s covered by alluvium, and the vrest is partly concealed by
soil and vegetation. Some placer gold and tin deposits may be concealed,

but no significant metallization 1s known in the bedrock. In view of the

small size of this block, the additional information that will be in hand
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in 1972 should be adequate for land use decisions. The mineral deposit
potential is believed to be low,

Withdrawal 7-C (11.A.3)

L¢ cation—-About 760 square miles roughly along the Yukon River in the
Tanana, Melozitra, and Ruby quadrangles.

Pregent knowledge--Published geologic maps are generalized and incom-

plete. Recoonaissance field work for a 1:250,000 scale map of 250 square
miles of this area that is in the Tanana quadrangle was completed din 1971
and will be compiled in 1972, About 45 square miles of the block is
covered in a placer tin deposits report (Chapman, Coats, and Payne, 1963).
The Melozitna and Ruby 1:250,000 scale waps (Cass, 1959a, 1959b) are com-—
piled from old maps and supplemented with photogeology.

Adequacy~-Present information 1s not adequate for a preliminary min-
eral resource potrential appraisal. Bedrock includeg z unit of schist,
quartzite, phyllite, and slate with minor amounts of limestone and green-~
stone, the Rampart Group, a granitlc pluton , and unit of gnelsgs-hornfels.
Possibly swall patches of Tertiary clastic rocks are present. The struc-
ture is complex, and a segment of the Kaltag Fault is included. About 25
percent of the area is covered by alluvial deposits, and at least one-third
of the bedrock is masked by colluvium and vegetation.

The known mineral deposits are placer gold with minor amounts of tin
associated. Gold production has been small and marginally profitable. Too
few geochemical gamples were collected in 1971 to warrant amny conclusions,
but & limited amount of panning and prospecting in earlier years revealed
lictle promise of deposits other than the small gold placers in the Grant

Dome portion of the area,
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In view of the geologic setting, the gold and tin deposits, and the
lack of adequate mapping and sampling, this area should be regarded as hav-
ing some potential for mineral depogits.

Withdrawal 7-D (17.4d.1)

Location--About 2,125 square miles in the southeastern part of the
Ruby quadrangle and the central-wegtern portion of the Kantishna River
quadrangle.

Pregsent knowledge--Geologic knowledge of this block is based on sketchy

1:250,000 gscale maps from early-day pack train traverses by Eakin (1918)
and Mertie and Harrington (1924). The 1:250,000 Ruby quadrangle (Casasg,
1959b) is based on this mapping plus some photogeologic interpretation. No
geochemical sampling has been done.

Adequacy--Mapping i3 inadequate for preliminary mineral resource po-—
tential evaluations. Apparently some or all of the lower Paleozoic sedi-
mentary and metamorphic rocks, and the Cretaceous clastic rocks of the
Livengood and Fairbanks quadrangles are present. Greenstones of probable
lower Paleozoic age, rhyolitic and amdesitic volcanic rocks of uncertain
age, and several granitic plutons are approximately outlined. A consider-
able portion of the block is covered by surficial deposits and vegetation,
and rock expoguraes and accessibility are poor.

The ;truétﬁré ié compléx and details Are uﬁknown. Cértainly some major

faults are present, and an alinement of several isolated placer gnld de~-

posits suggests an unrecognized significant fault that ig parallel to the
Iditarod-Nixon Fork Fault.

Although the onlv reported mineral deposits are 2 placer gold occurrences
on the gsouth-central edrge of the block, the geological setting 1s potentially

favarable for minaralization.
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Withdrawal 7-E (17.d.2)

Location~-About 2,500 square miles in the northern part of the Kan-
tishna River quadrangle, the unorthern and central part of the Ruby quad-
rangle, and small portions in the south-central part of the Tanana guad-
rangle and in the southeastern cormer of the Malozitna gquadrangle.

Present knowledge-—-Geologic knowledge of this block is limited to

sketchy 1:250,000 scale maps from pack train traverges by Eakin (1918) and

Mertie and Barrington (1924). The Ruby quadrangle 1:250,000 (Cass, 195%b)
is based on this mapping plus some photogeologic interpretation. A small
part of the area adjacent to the Yukon River 1s ghown on an open-file

strip map 1:250,000 scale (Robinson, 1959), and mapping of surficial depos-
its ig basged largely on aerial and photogeologic interpretation. The small
portion in the Tanana guadraangle is covered by Mertie's (1937) 1:500,000
scale map, and it will be remapped during June 1972 as part of the 1:250,000
gcale Tanana quadrangle.

Adequacy~-Mapping 1s inadequate for mineral resource potential evalu~
ation. About 70 percent of the block 1s covered by alluvial and eolian
surficial deposite and 1s largely swampy vegetation-covered ground with very
few bedrock exposures. Some Tertiary clastic and coaly rocks are included
in this part of the area, but exposures are small and rare and the extent
and thickness of these rocks is unknown. Bedrock includes lower Paleozoic
sedimentary and metamorphic rocks and a small belt of Cretaceous clastic
rocks similar to those in the Tanana, Livengood, and Fairbanks quadrangles.
There are some greenstones of probable lower Paleozoic age, one granite
pluton of unknown age and size in the southwest corner of the block, and a
small belt of gerpentinite 1s present in the northernmost section of the

82



withdrawal. Most of the bedrock is concealed by soil and vegetationm.

The only mineral deposits are placer gold deposits, including some tinm,
in the small segment of this block in the Tanana quadrangle. The Tertiary
lignitic¢ coal probably has no economic value. Bagsed on very little infor-
mation, it appears that only about 10 percent of this block may have a poten-
tial that would encourage exploration. However, the structure is undoubtedly
complex, there may be several significant concealed faults, including a
segment of the Kaltag Fault, and other intrusives may be present; thus
favorable sites for mineral deposits may exist beneath surficial deposits
of unknown, but not necessarily economically prohibitive, thicknesses.

Withdrawal 7=F (17.d.2)

Location—-About 750 square miles in the eastern part of the Kantishna
River quadrangle.

Pregent knowledge--No geologic or geochemical mapping or other studies

are published.

Adequacy--Mapping is inadequate for any proper evaluation of thisg
block, but field mapping within the block will not contribute much to a
knowledge of other than surficial deposits. Possibly some bedrock or rub-
ble could be found on the low hills in the southern part of the block, and
presumably would be lowexr Paleozoic sedimentary and metamorphic rocks
similar to those in the lower part of the section in the Fairbanks quad-
rangle. Possibly some Tertiary clastic rocks are present. The Iditarod-~
Nixon Fork Fault might extend through the southern part of the block.

No mineral deposits are known or reported; there is no basis for

speculating on the potential.
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SUBREGION 8 (SOUTHWEST ALASKA)

Rocks in subteéion 8 consist of gneisses and schists of early
Paleozolc and Precambrian(?) ages, carbonates of early ;nd middle
Paleozoic age, wackes, tuffs, cherts, lavas and minor limestone of late
raleozoic and early Mesozoic ages, graywacke and siltstone of late
Mesozoic age, and intermediate and mafic lavas of Cenozolc age. Except
for the late Cenozoic lavas, the rocks are generally tightly folded and
broken by many faults. They are intruded by more thanm 100 stocks of
granitic rock of Mesozolc age, thousands of mafic, intermediate, and
8iliceous dikes and several ultramafic bodles.

The subregion contains our chief domestic platinum source and has
been the gource of appreciable gold and mercury production.

Petroleum potential for most of the subregion, where bedrock is
exposed, is low because the rocks are highly deformed, well~indurated and
nonporous. Bowever, the delta region and adjoining continental shelf
probably has a higher petroleum potential. Reconnaissance aeromagnetic
data indicate that deep sedimentary basins are present beneath the
alluvium. A wildcat well drilled 35 miles west of Bethel bottomed in
Cretaceous sediments at 15,000 feet, Private sources reported that the
strata are only slightly deformed and that the well penetrated about
30 feet of porous rock which contained some indication of oil.

Detailed geophysical data which show the size, shape, and depth of
the sedimentary basing would provide a useful tool in evaluating the
petroleum potential. Commercial aeromagunetic data in the delta area is

presently avallable.
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Withdrawal 8-A (11.A.3)

Locatlon-~Yukon-Kuskokwim delta region (2 areazs).

Present knowledge--The northern area has been geologically mapped

..t a scale of 1:250,000 (Hoare and Condon, 1966, 1967); the southern at
1:500,000 (Coonrad, 1957). No geochemical data are available.

Adequacy--The northern block is probably partly underlain by grano-
diorite. The southern block is underlain chilefly by unconsolidated deposits
and late Cenozoic basalt.

The existing data are Inadequate to asgess the petroleum potential
of the withdrawal. Geophysical data, including seismic, aeromagnetic
and gravity, are required.

Withdrawal 8-B (11.A.3)

Location-~East-west block north of central Kuskokwim River.

Present knowledge—--Most of the withdrawal has been geologically

mapped at 1:300,000 scale (Cady, Wallace, Hoare, and Webber, 1955). No
geochemical data are available.

Adequacy--Bedrock consists chiefly of Cretaceous graywacke and slate
wlth Jura-Cretaceous volcanics at the west end. These rocks are locally
intruded by monzonitic, rhyolitic,?giabasic stocks and dikes. The block
appears to have moderate gold and high mercury potential but present
knowledge is inadequate for a preliminary mineral resource potential evalua-

tion.

Withdrawal 8-C (17.d.2)

Location--Withdrawal 8~C 1s east of the Yukon River, in the Kaiyuh
Hills, at the latitude of Norton Sound.

Present knowledge--The west edge of block has been mapped at 1:250,000

scale (Hoare and Patton, unpub.). No geochemilcal data are available.
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Adequacy--The block 1s largely covered by brush and alluvium.
Bedrock is probably chiefly Paleozoic schiscs to the east and mixed
Paleozoic schists and Mesozoic sediments and volcanics to the west. No
mineralization is known in the block but because similar rocks in the
adjoining block contain lead-zinc and molybdenite prospectsg, mineraliza-
tion, inmcluding gold, may also occur in withdrawal 8-C. A preliminary
nineral resource potential of the block will require geologic mapping and
geochemical sampling.

Withdrawal 8-D (17.4.2)

Location—Withdrawal block 8-D i{g located on the southeast gide of
Norton Sound.

Present knowledge--The block is included ip a 1:250,000-scale

geologic map (Hoare and Patton, unpub.), but no geochemical studies have
been undertaken.

Adequacy--Bedrock in the withdrawal comprises late Cenozoic basalts
overlying folded Cretaceous sedimentg. The mineral resource potential is
low based on existing, probably adequate, data.

Withdrawsl 8-E (17.d.2)

Location-=-Thig irregular block north and south of the lower Yukon
River lacludes a small parcel south of the Kuskokwim River.

Present knowledge~~The withdrawal has been geologically mapped at a

scale of 1:250,000 (Hoare, 1959a, 1959b; Hoare and Condon, 1366, 1971a),
but no geochemical or geophysical data are avallable,

Adeguacx—-About-one-half of the withdrawal is covered by unconsolidated
deposits. To the north are folded Cretaceous sediments intruded by large
acidic sills., Deformed Paleozoilc and Mesozolic sediments and volcanics
intruded by granitic stocks occur in the east. One small gold placer is known

and zinc has been reported in Kusillvak Mts.
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Withdrawal 8-F (17.d.2)

Location~-The withdrawal is north of Bristol Bay and extends as far
east as the Tikechik Lakes (159°00 longitude).

Fresent knowledge--Knowledge of the region is limited to poor

1:250,000 scale geologic mapping (Hoare, 196la, 1961b, unpub.) on a very
poor topographic base. No geochemical data are available. Complete
aeromagnetic coverage has been recently prepared Sy the State of Alaska.

Adequacy--The bedrock consists of rightly folded racks of late
Paleozoic and Mesozoic age cut by many faults and intruded by a wide
variety of 1gneocus rocks. The withdrawal includes four old uunoperating
gold placer mines, other gold prospects and minor platinum occurrences.
Lead, zimc, and copper mineralization are known and the withdrawal
probably contains mercury. The southeramost extension of withdrawal B-F,
the Nushagak Peninsula, 1s covered by unconsolidated deposits which may
overlie petroleum prospective strata of Tertiary and Cretaceous ages.

Although the geologic knowledge of this region is inadequate for the
purposes of preliminary mineral resource potential evaluations, there
seems a good chance that portions of the withdrawal contain valuable
minerals, New topographic mapping, complete geologic mapping and geo-
chemical sampling are required.

Withdrawal 8-G (17.4.1)

Location--This northeast-trending block 1s east of Kuskokwim Bay and
the lower Kuskokwim River.

Present knowledge-~Understanding of the area is limited to 1:250,000

scale geologic mapping (Hoare, 1959a, 1959b, 1961b) on a poor topographic

base. No geochemical data are available,.
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Adequacy--The bedrock consists of folded and faulted Cretaceous and
Jurassic sediments and volcanics intruded by granitic and rhyolitic stocks
and many dlasbase dikes. Some rocks of Paleozoic and probable Precambrian
age are included in the southern end of rthe withdrawsl. The area contains
one operating gold placer, one old unoperating gold-cinnabar placer, a
cinnabar prospect, and a large area with high gold potential in rocks
identical to those at Nyac.

Avallable data are inadequate for preliminary mineral resource poten-
tial evaluations. Better 1:250,000 scale geologic mapping supplemented
by regional and detailed geochemical sampling are needed.

Withdrawal 8-H (17.d.1)

Location-~The withdrawal is located north of Nushagak and Kvichak
Bays.

Present knowledge~—No modern geologic mapping or geochemical data

are available. There is partial commercial aeromagnetic coverage.
Adequacy--The bedrock 1s mostly Mesozoic sedimentary rocks with minor
late Paleozolc sedimentary rocks intruded by several granitic stocks. The
area is mostly covered by moraine and outwash. WNo mineralization is
known except for magnetite-rich pyroxenite near the north of the withdrawal.
There may be potential for gold and mercury resources.
The data presently available are inadequate for preliminary mineral
resource potential evaluation.

Withdrawal 8-1 (17.d.1)

Location~-Hagemeister Island.

Present knowledge--The withdrawal is covered by 1:250,000 scale
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geologic mapping (Hoare, 196la), but no geochemical data are available.
Adequacy--The bedrock consists of Mesozoic sediments and volcanics
intruded by two granitic stocks and numerous diabase dikes. Gold has
been reported in beach sands at the north end of the island.
Although there may be some potential for small gold placerdeposits,
the existing data generally suggest a low resource potential in the

withdrawal.

Withdrawal 8-J (17.d.1)

Location—--Withdrawal 8-J is located on the southern side of Norton
Sound.

Present knowledge--The region is covered by 1:250,000 scale geologic

mapping (Hoare and Condon, 1971b), but no geochemical or geophysical data
are available.

Adequacy--Bedrock, which is largely obscured by alluvium, consists
of Cretaceous gedimentary rocks and minor late Cenozoic lava. No miner-
alization is known in the withdrawal and the existing data appear adequate
to suggest a low mineral resource potential.

Withdrawal 8-K (17.4.2)

Location~-The withdrawal is a small block located east of the mouth
of Kuskokwim River.

Present knowledge--Most of the area has been mapped geologically at

1:250,000 scale (Hoare, 1959b), but no geochemical or geophysical data
are available.
Adequacy--The withdrawal is entirely underlain by thick unconsolidated

deposits; the bedrock 1s unknown. The probable mineral potential is low
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but geophvysical data will be needed to adequately evaluate the pos-
sible petroleum potential.

Withdrawval 8~L (11.A.3)

Location--Withdrawal 8-L 1is situated in the great bend of the Yukon
River west of Holy Cross village.

Present knowledge--The area has been mapped at 2 scale of 1:250,000

(Hoare, unpublished), but no geochemical or geophysical data are available.
Adequacy--The withdrawal area is brush-covered and underlain by

Tertiary and Cretaceous(?) volcanic rocks that probably overlie Cretaceous

sediments. No mineral occurrences are known and the area probably has

little potential.
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SUBREGION 9 (CENTRAL AND SOUTHERN ALASKA RANGE)

The dominant physiographic features of subregion 9 are the central
and southern portions of the Alaska Range. The central and southern por-
tions of the Alaska Range are composed chiefly of Mesozoic and Cenozoic
gvanicie rocks intruded into and flanked by Middle and Upper Devonian
limestone and basalt, Mississippian(?) basalts and argillites, and Permian
basalts, calcareous tuffs, limestone and subordinate shale. Unconform-
ably overlying these rocks are Upper Triassic limestone and shale, Upper
Jurassic and Lower Cretaceous shale, argillite, sandstone and conglomerate,
and Upper Cretaceous terrestial deposits. In the northwest portion of
subregion 9, north of the crest of the Alaska Range, are strongly meta-
morphosed rocks of uncertain, probably Paleozoic age.

The structure of the Alaska Range and surrounding rocks is complex.
Most of the rocks are strongly folded and fractured. The predominant
structural feature is the Denali fault which Is a wmajor strike-slip struc-
ture that roughly parallels the crest of the Range. The Denali fault and
assocliated subparallel faultg are the major structural control for the
emplacement of plutons and occurrences of ore deposits in the Alaska Range.

Mineral occurrenceg with subregion 9 are of three main types: lode
vein and replacement depositg, disseminated deposits, and placer deposits.

Deposits of the types mentioned have produced over one million dol-
lars from three districts within subregion 9: the Upper Chulitna district
(Hawley and Clark, 1968), the Yentna district, and the Innoko districrt.

In addition, significant reserves of antimony-silver are known in the

Kantishna district.
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At present it is impossible to evaluate the total potential of sub-
region 9, however, in any preliminary economic evaluation several factors
must be gtressed:

1. Recent studies by Hawley and Clark (1968), Hawley and others (1969),
Elliott and Reed (1968), and Reed and Elliott (1968a, b, 1969) have shown
that wherever geologlc mapping and geochemical sampling have been carried
out in subregion 9, significant occurrences of mineral resources have been

discovered.

2. The known geology of subregion 9 1s identical to the geologic
getting of known porphyry copper districts of the southwestern United
States and South America.

3. Numerous incompletely evaluated porphyry copper type deposits
are known in subregion 9 and throughout the Alaska Range.

The economic significance of defining subregion 9 as a porphyry copper-
bearing area with numerous associated base metal deposits is best sum-~
marized by Jerome (1966, p. 79-80).

", ..it may be appropriate to summarize gsome of the main char-
acteristics of the porphyry copper ore body. It is a large,
low-grade ore body dominated by primary end secondary copper
minerals in disseminated grains, stockwork veinlets, and
breccia pipe and vein fillings superimposed on an intermediate
to salic intrusive rock and its wall rocks...The size of the
combined ore bodies In terms of today's economilcs ranges from
20 million to over 4 billion tons, with the value of several

of the largest districts exceeding $4 billlion; continued explor-
ation and development and more economic methods of mining and
milling will expand these figures...Also it should not be for-
gotten that the central ore bodies often are surrounded by
satellites of copper, magnetite, lead, and zinc, some with
precious metal values. These latter ore bodies, although
greatly overshadowed by their big brothers, contribute sub-
stantially to the tonnage of metal and the dollar value of sach
districts."”
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In summary, the mineral potential of subregion 9 is inadequately
evaluated but probably very large (In excess of one billion dollars).

Withdrawal 9-A (11.A.3)

Location—--Withdrawal area 9-A comprises approximately 3,200
square miles located in the Kuskokwim Mountains physiographic province
(Wahrhaftig, 1965).

Pregsent knowledge--All existing geological mapping is peripheral to

the area. No geochemical sampling has been done within or peripheral to
the area.
Adequacy--No existing information.

Withdrawal 9~B (17.d.2)

Location--Withdrawal area 5-B comprises approximately 8,500
square miles, exclusive of Mt. McKinley National Park, located in the
central Alaska Range physiopraphic proviace (Wahrhaftig, 1965).

Present knowledge--Existing geologic mapping within the withdrawal

area (scale 1:250,000) covers approximately 3,100 square miles northeast
and southwest of Mt. McKinley National Park (Reed and Lanphere, 1972, in
press). Larger scale mapping (scale approximately 1:63,360) covers approx-
imately 900 square miles in the areas of the Upper Chulitna district
(Hawley and Clark, 1968, 1969), the Yentna district (Clark and Hawley,
1969), and the Kantishna district (Wells, 1933; White, 1942).
Reconnaissance geochemical sampling has covered approximately 1,000
square miles, including approximately 800 square miles southwest of Mt.
McKinley National Park (Reed and Elliott, 1968b) and approximately 200

square miles in the Yentna district (Clark and Hawley, 1968).
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Lode and placer deposits have been studied in detail in the Kantishna
district (Wells, 1933; White, 1942) and the Yentna district (Clark and
Hawley, 1968).

Adequacy--Recent studies have shown the existence of a major mineral
belt, the Chulitna-Yentna mineral belt (Hawley and Clark, in press), which
extends the entire length of the southeastern border of the withdrawal
area. The results of this study show an area of very high mineral poten-
tial in copper, gold, silver, molybdenum, lead, and zinc. In addition,
minor occurrences of tin, tungsten, and chromite were nated.

Potential mineral deposits of the area are copper~molybdenum-
porphyries, gold-copper-molybdenum~lead zinc breccia pipes, copper-lead-
zinc massive sulfides and copper-gold disseminated sulfides in voleanic
hosts.

In presently partially explored areas within and immediately adja-
cent to the withdrawal area, there is a known potential of 19 million dol-
lars (17 million dollars in the Upper Chulitna district and 2 million
dollars in the Yentna district) and a probable resource potential of 360
miliion dollars.

Preliminary reconnaissance evaluation of approximately 800 square
miles southwest of Mt. McKinley National Park (Reed and Elllott, 1968a)
defined several areas of anomalous copper, molybdenum, silver, zinc, and
lead. The anomalous concentrations are believed to be related to porphyry
copper type mineralization and to smaller massive lead-silver sulfide

replacement bodies similar to those discovered by Reed and Elliott (1968a).
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The area of withdrawal 9~B south of Mt. McKinley National Park is
considered to have a very high economic potential, although less than
one-fourth of the area has been evaluated.

ine Kantishna district, north of Mt. McKinley National Park, has
produced gold, silver, lead, zinc, and antimony and presently has proven
regserves of at least 12,000 tons of stibnite ore averaging more than 6
percent antimony and an unknown amount of gold and silver. The potential
of the district 1s unproven but large.

The area of withdrawal 9-B, north of Mt. McKinley National Park, has
a high potential for mineral resources, however less than one-fifth of
the area has ever been studied.

The entlre area, with the exception of the Yentna district and a
small part southwest of Mrt. McKinley National Park studied by Reed and
Elliott (1968b), requires geologic mapping and geochemical sampling. In
areas of cover or high relief, detailed geophysical studies, including
gravity and aeromagnetlcs, should be undertaken.

Detailed mapping and sampling 1s needed in areas of known minerali-
zation to estimate the true economic potential of the area. This is par-

ticularly true of the Kantishna district.
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Withdrawal 9-C (17.d.1)

Locatlon--Withdrawal area 9-C comprises approximately 4,800 square
miles in part of the Tanana-Kuskokwim lowlands and 1n the Nushagak-Big

zaver Hills physiographic provinces (Wahrhaftig, 1965).

Pregent knowledge--There is no known geologic mapping or geochemical
sampling within the area. Geological and geochemical gtudies peripheral
to the area have demonstrated the presence of quicksilver deposits
(Sainsbury and McKevett, 1965) and lead-silver deposits (Reed and Elliott,
1968a, b).

Adequacy~-No existing information. The entire area will require a
reconnaissance geologic and geochemlcal study. Because of the large areas

of covered bedrock, geophysical studies will also be required.
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Withdrawal 9-D (17.d.1)

Location--Withdrawal area 9-D comprises approximately 250 square
miles located in part in the Kuskokwim Mountains and in part in the
Nugshagak~Big River Hills physiographic provinces (Wahrhafeig, 1965).

Present knowledge-~There is no known geologlc mapping or geochemical

sampling within withdrawal area 9-D. The nearest geologic mapping 1s
approximately 50 miles to the southwest (Cady and others, 1955).

Adequacy~—No existing informatlon. The entire area will require a
reconnalssance geologic and geochemical study. Because of the large areas
of covered bedrock, geophysical studies willl also be required.

Withdrawal 9-E (17.d.2)

Location--Withdrawal area 9~E (17.d.2) comprises approximately 700
square miles located in part in the Kuskokwim Mountains and in part in
the Nushagak-Big River Hills physiographic provinces (Wahrhaftig, 1965).

Present knowledge~-There 1s no known geologic mapping or geochemical

sampling within the withdrawal area. The nearest geologic mapping (Cady
and others, 1955) is periphersl to the area on the southwest.

Adequacy--No existing information. The entire area will require a
reconnaissance geologic and geochemical gstudy. Because of the large areas
of covered bedrock, geophysical studies will also be required.

Withdrawal 9-F (11.A.3)

Location—-Withdrawal area 9-F (11.A.3) comprises approximately 1,900
gsquare miles located in the southern Alaska Range physiographic province

(Wahrhafcig, 1965).
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Present knowledge~-The area has been mapped in reconnaissance (Capps,

1935; Reed and Lanphere, 1969, scale 1:250,000). No geochemical sampling
has been undertaken.

Adequacy--Reconnaissance studies by Capps (1935) showed that the
general geology of the region is similar to that of the remainder of sub-
region 9 with one exception. The area has a history of volcanism from
Eocene to recent (Capps, 1935, p. 70) associated with the Mount Spurr
area. Eruptions from Mount Spurr have resulted in the accumulation of
a thick pile of tuffs, breccias and lava flows.

Little is known of the economlc potential of the area except that
porphyry molybdenum and copper mineralization was reported near Hayes
glacier in the northeastern portion of the area in a highly altered gran-
itic stock 3-4 miles in length and approximately l mile wide. In addi-
tion, copper~bearing float samples have been noted by M. B, Estlund
(personal communication) along the western portion of the study area near
Chackachamna Lake.

Available information suggests the potential of large porphyry type
deposits of copper-molybdenum. There is, however, insufficient informa-
tlon to adequately evaluate this potential. Thus the entire area requires
a reconnaissance mapping and geochemical sampling program to assess its
economic potential.

Withdrawal 9-G (17.d.1)

Location--Withdrawal area 9~G comprises approximately 288 square
miles located in the Nushagak-Big River Hills physiographic province

(Wahrhafrig, 1965).
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Present knowledge-~No geologic or geochemical mapping is known in

the area.
Adequacy-~No existing information. The entire area requires a recon-
riigsance mapping and geochemical sampling program.

Withdrawal 9-R (17.d.1)

Location~--Withdrawal area 9-H comprises approximately 540 square
miles located in the Kuskokwim Mountains physiographic province (Wahrhaftig,
1965).

Present knowledge--With the exception of the area of the Innoko mining

district (Mertie, 1936, p. 174-192) located in the western portion of the
area, the area 1s mapped only in reconnaissance., No known geochemical
sampling has been undertaken.
Adequacy~~The area is geologically similar to the general geology
of subregion 9. The western portion of the area has produced considerable
placer gold and lode deposits of stibnite, cinnabar and gold are known.
The total potential of the area is unknown but does not appear to be large.
Reconnaissance geologic mapping and geochemical sampling should be
undertaken for all the area. In addition, detailed geology and geochem-
ical studies should be conducted within the Ophilr area to determine the
poteatial of the area.

Withdrawal 9-1 (17.4.2)

Location-~-Withdrawal area 9-1 comprises approximately 5,000 square
miles located in the southern Alaska Range physiographic province

(Wahrhaftig, 1965).
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Present knowledge~-The entire withdrawal area has been mapped in

reconnalssance (scale 1:250,000) by Capps (1935) and Reed and Lanphere
(1963). No geochemical sampling has been done within the study area,
however regional geochemical studies were conducted north of withdrawal
area (Reed and Elliott, 1970).

Adequacy--The general geoclogy of the area as described by Capps
(1935) is similar to the general regional geology of subregion 9. The
primary difference is that the east-southeast portion of the area 1s
overlain by Tertiary and Quarternary basaltic, andesitic, and dacite
flows and tuffs. Within the area, copper, gold, silver, lead, zinc, and
molybdenum replacement, vein, and disseminated deposits occur in gedimen~
tary rocks, in propylitized andesitic and dacitic volcanic rocks, and in
complex hypabysgsal intrusive centers.

Recent exploration inm the ares has proven the existence of at least
one medlum tounage copper deposit southeast of Lake Clark which has an
expected resource value of at least 200 million dollars. In addition,
active exploration 1is presently underway on at least two other porphyry
type deposits. Work by Reed and Elliott (1970) north of the study area
showed the presence of argentiferous galena-sphalerite and sphalerite~
pyrrhotite fracture fillings in igneous breccias, The similarity in geol-
ogy and geographic proximilty to area 9-F strongly indicates the potential
for similar types of deposits.

The overall geologic environment consisting of multiple igneous
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intrusions of varying age with associated amndesitic volcanics and the
presence of known porphyry type mineralization makes this area very simi-
lar to the porphyry copper areas of the southwest United States and
strongly suggests a3 comparable potential. TIf comparable potentisl exists,
the area may well have & resource value In excess of one billion dollars.
The entire area requires semi-reconngissance (scale 1:100,000) map-—
ping and a geochemical sampling program to assess its economic potential.
Selected areas will need to be studied geophysically for similarity with

known porphyry copper deposlts.
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SUBREGION 10 (CENTRAL ALASKA RANGE)

Subregion 10 is located in south-central Alaska and is approximately
bounded by the Alaska Railroad on the west and by the Richardson Highway
on the =ast and north., The southern boundary lies just north of latitude
62°N.

The northernmost portion of gubregion 10 is underlain by the Tanana
River lowlands, the central part by the rugged Alaska Range, and most of
the southern portion by thae Talkeetna Mountains. The Copper River lowlands
extend into the southeast corner of the subregion,

The -geologic backbone of subregion 10 is the east—west trending Danali
fault system, separating two geologically dissimilar terranes. The area
north of the Denali system counsists chiefly of Precambrian to upper Paleo-
20ic metamorphic and gedimentary rocks, lesser Tertiary marine and non-
marine deposits, and & number of small intrusive bodies ranging in compo-
sition from felsic to mafic. South of the fault system the terrane is
dominated by large granitic plutons and by a variety of volcanic and sedi-
mentary rocks, all of late Paleozoic and Mesozolc age. Quaternary surfi-
cial deposits are widespread in borh terranes.

Lode mineralizations of gold, silver, lesser copper, and some anti-
mony and molybdenum, generally near the borders of felsic intrusives, are
common throughout the subregion. However, as the lodes are small or of
low grade, only small amounts of gold with gubordirate silver and some
antimony have been produced (Berg and Cobb, 1967). Consgiderable placer
gold was mined along the northern foothills of the Alaska Range and around
Denali (Cobb, 1972). Substantial placer gold reserves (approximately

480,000 fine ounces) remain near Denall in withdrawal block 10-C according
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to Smith (1970b). Extensive deposits of subbituminous coal along the
northern flank of the Alaska Range are the most important mineral resources
in subregion 10 (Wahrhaftig and others, 1951; Barnes, 1967). Until 1964
a total of 9.6 million tons of coal was produced from the Nenana field
(Barnes, 1967).

Evaluation of the mineral resource potential of subregion 10 is
greatly hindered by the paucity of geologic information. On the basis of
the information available, no withdrawal block boundary changes are pro-

posed.

Withdrawal 10-A (11.A.3)

Location-~In the Fairbanks 1:250,000 quadrangle just west of the Wood
River, about 30 miles southwest of Fairbanks, the withdrawal block underlies
an area of approximately 350 square miles within the Tanana River lowlands.

Present knowledpe--The entire block is covered by up-to-date geplogic

mapping at 1:250,000 scale (P&wd and others, 1967). However, geochemical
information is lacking.

Adequacy--The withdrawal block is underlain solely by Quaternary gla-
cial outwash deposits and alluvium. No economic placer deposits are known
to occur in the withdrawal block or in adjacent areas of similar geologic
composition. The probability of substantial placer deposits appears to be
small, although the lack of geochemical data does not permit a definitive

evaluation.

Withdrawal 10-B (11.A.3)

Location—--In the Healy 1:250,000 quadrangle along the southern flank
of the Alaska Range near the headwaters of the Nenana River, the withdrawal

block has an approximate area of 400 square miles.
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Present knowlaedge-~Modern geologic map coverage, as well as geochemical

information, are lacking. Available geologic maps consist of an early-day
1:250,000 reconnaissance map by Moffit and Pogue (1915) and subsequent re-
gional compilation and aerial photo interpretation maps at 1:250,000 scale
(Capps, 1940; Wahrhaftig, 1958). Aeromagnetic maps at 1:63,360 acale pre~
pared by the Alaska Geologlcal Survey are available for the southern half
of the withdrawal block.

Adequacy~-Intensely deformed upper Paleozoic to Upper Cretaceous(?)
sedimentary rocks intruded by granitic plutons comprise the exposed bed-
rock. Quaternary morainal deposits and alluvium cover almost half of the
withdrawal block. The McKinley strand of the Denali fault system cuts
across the withdrawal block at its northern tip. Although no mineral de-
posits are known to occur within the withdrawal block, its mineral potential
cannot be evaluated on the basis of present geologic information. A pro-
gram of geochemical sampling, both bedrock and stream sediments, and some
geologic mapping at a scale 1:125,000 ig needed.

Withdrawal block 10-C (11.A.3)

Location--This area of approximately 1,250 square miles is located in
the Healy, Mount Hayes, and Gulkana 1:250,000 quadrangles, mostly around
the upper MacLaren River.

Present knowledge--Much of this large withdrawal block 18 covered only

by early-day exploratory geologic mapping at 1:250,000 scale (Chapin, 1918).
Portions of the area have never been geologically mapped. In contrast,
up~to-date geologic and geochemical maps at an approximate scale 1:150,000
cover the westernmost part of the withdrawal block around Denali (Smith,

1970a). Aeromagnetic survey maps by the Alaska Geological Survey at the
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scale of 1:63,360 are available for the northern portion of the block

and an geromagnetic map at a scale of 1:125,000 covers the southern por-
tion (Andreasen and others, 1958), The placer gold deposits around Denali
have becen investigated by Smith (1970b).

Adequacy--Except for the westernmost areas, the geology of the with~
drawal block is inadequately known. Dominant rock types comprise a sequence
of andesitic metavolcanics and clastic metasediments of late Paleozoic age,
overlain by Mesozoic mafic volcanic and volcanielastic rocks. Small gran-—
itic intrusive bodies are common. A large portion of the withdrawal block
ig underlain by Quaternary glacial deposits and alluvium. Considerable
placer gold was mined from Pleistocene alluvial gravels near Denali, and
Smith (1970b) calculates the remaining potential gold reserves to be wmore
than 480,000 fine ounces (over $18 million at $38 per ounce). None of the
lode mineralizations around Denali are economic. The mineral resource
potential of the remainder of the withdrawal block is unknown.

Withdrawal block 10D (11.4.3)

Location--Withdrawal 10-D consists of about 420 square miles in the
Talkeetna Mountains and Gulkana 1:250,000 quadrangles, around the Tyone
River along the western edge of the Copper River lowlands.

Present knowledge--Available geologic information is limited to early-

day exploratory investigations shown on 1:250,000 geologic waps (Chapin,
1918). The withdrawal block is covered by an aeromagnetic map at the
scale of 1:125,000 (Andreasen and others, 1958).

Adequacy--Most of the withdrawal block is underlain by Quaternary gla-

cial deposits and alluvium. Mesozoic bagic lavas and upper Paleozoic

clastic sediments crop out in a few small areas. The mineral potential of
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the withdrawal block cannot be evaluated om the basis of present geologic
information. A program of geochemical sampling and geologic mapping of
bedrock areas at the scale of 1:125,000 is needed.

Withdrawal block 10-E (17.d.1)

Location--The withdrawal block underlies approximately 3,400 square
miles in the northern Talkeetna Mountains.

Present knowledge--Over half of the withdrawal block has never been

geologically mapped, not even by early-day exploratory surveys. Thug this
block constitutes one of the least known areas not only in subregion 10
but in the State of Alaska as well. What geologic information there 1is is
shown on a 1:250,000 reconnaissance geologlc map by Capps (1940).

Adequacy--The withdrawal block is underlain by a variety of metavol-
canic and sedimentary rocks of late Paleozoic and Mesozolc age intruded by
numerous Late Mesozoic granitic plutons. A few lode mineralizations of
gold, silver, and minor copper occur in the withdrawal block (Berg and
Cobb, 1967) but nome appear to be economic. Available geologic information
is inadequate to assess the mineral resource potential of this withdrawal
block. An extensive program of reconnailssance geologic mapping at a scale
of 1:125,000 and geochemical sampling is needed.

Withdrawal block 10-F (17.d.2)

Location--Withdrawal 10~F consists of approximately 820 square miles
in the Gulkana 1:250,000 gquadrangle, within the Copper River lowlands.

Prasent knowledge--Map coverage consists of an exploratory geologic

map of 1:250,000 scale by Chapin (1918) and of an aeromagnetic survey map
of 1:125,000 scale by Andreasen and others (1958).

Adequacy--Except for some low hills along its northern edge, the
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withdrawal block is underlain entirely by Quatermary glacial deposits and
alluvium., The hills along the northern edge are comprised of late Paleo-
zotlc mafic metavolcanic rocks. There are no known mineral deposits within
the withdrawal block, and the probability of finding some in the future

appears to be small.
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SUBREGION 11 (EASTERN ALASKA RANGE AND WRANGELL MOUNTAINS)

Subregion 11 includes the Nabesna and McCarthy quadrangles and parts
of the adjacent Tanacross, Mount Hayes, Gulkana, and Valdez quadrangles.
Physiographically, the southern half of the subregion is characterized by
the high and rugged Wrangell and Chugach Mountains and the northern half
by the eastarn part of the Alaska Range and its subsidiary mountains. The
mountainous regions are geparated by locally extensive lowlands that are
largely mantled by Quaternary surficial deposits. The physiography of the
subregion strongly reflects glaciation and glacier-related erosional and
depositional processes.

The subregion is divisible into three distinct geologic terrames that
are separated by faults. The southernmost terrane is entirely within the
Chugach Mountains and 1s bounded on the north by a northwest-gtriking fault
that extends across the southwestern part of the McCarthy quadrangle into
the Valdez quadrangle. A thick sequence of Masozoic flysch-typa graywacke
and argillite dominates the geology south of the fault. The intermediate
terrane is bounded by the aforementioned fault and by the Denali TFault,

which extends northwestward across the northern part of the Nabesna quad-

rangle into the Tanacross and Mount Hayes auadrangles. Basement rocks of the

intermediate terrane comprise generally metamorphosed late Paleozoic sub-
marine volcanic and volcaniclastic rocks that are associated with subordi-
nate sedimentary rocks, gabbro, and local alpine-type ultramafics. Diverse
Mesozoic sedimentary and volcanic assemblages overlie the basement rocks.
Quaternary subaerial volcanlec rocks cover parts of the Wrangells and consti-~
tute the youngest bedrock. The terrane north of the Denali Fault consists

mainly of greenschist facies metamorphic rocks. Granitic plutons are
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sporadically distributed throughout all three terranes and, in a few
places, attain batholithic dimensions. The subregion's lowlands and many
of its intermontane valleys arae largely covered by surficial deposits.
Structural trends throughout most of the subregion are norrthwestward.
The intermediate terrane has a high mineral resource potential, but
the potential of the northernmost and southermmost terranes is minimsl.
Production from the intermediate terrane ig dominated by the Kennaecott mines
whose output of copper valued in excess of $500,000,000 and about $9,000,000
worth of byproduct silver far exceeds the amounts of gold, copper, and
sllver recovered from the few other mines in the subreglon. 1In addition,
the intermediate terrane contains numerous promising prospecte and large
scantily explored tracts that are geologically favorabie for mineral de-
posits. Several large low-grade porphyry type copper-molybdenum deposits
are assoclated with Cretaceous granitic plutons along the northern flanks
of the Wrangells in the Nabesna gquadrangle. These deposlts were mainly dis~
covered during the past 10 years and are mostly still in the exploration
stage. Preliminary evaluvations indicate that these deposits contain about
2 billion tons of material averaging 0.3 percent copper and a substantial
quantity of potential byproduct molybdenum. Besides copper, gold, silver,
and molybdenum the intermediate terrana containg a few other mineral com-
modities of potential economic significance, notably nickel and antimony.
The southernmost terrane haa produced small amounts of gold. Except
for the likelihood that it contains additional swall gold~bearing vein and
placer deposits itg mineral potential 1s regarded as poor., Likewise the
northernmogt terrane has a low mineral resource potential. This terrane

contains an antimony deposit, scattered small placer gold deposits, and
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local magnesitic marble, However, production has been Insignificant, and
the poesibility of important new digcoveries in the northernmost terrane 1s
considered poozr.

(1.7.4.2)
Withdrawal 11-A (ZITR33)

Location-~Withdrawal 11-A includes approximately 108 square miles in
the Valdez quadrangle between the Richardson Highway and the Chitina River.

Present knowledge--For practical purposes withdrawal 1l-A is unmapped

geologically, although Moffit's (1938) 1:250,000 reconnaissance map covers
a small part of the axea.

Adequacy--The fault that separates the southernmost terramne from the
intermediate terrane projects through the area. The approximately ome«third
of the withdrawal that lies north of the projected fault probably i3 largely
underlain by a late Paleozoic complex of metamorphic rocks, gabbro, and
ultramafics. Ultramafic rocks have been mapped by Barry Hoffman (University
of Alaska) during his thesis study in an ares about 10 wmiles north of the
withdrawal, and similar ultramafics and mafics occur at Spirit Mountain,
about 10 miles east of the withdrawal. The region north of the projected
fault has some minaral potential becauge nickel-copper deposits are associ-
ated with the ultramafic-mafic complex at Spirit Moumtain (Kingston and
Miller, 1945; Berreid, 1970), and because the ultramafic rocks are possible
hogts for chromite and platinum. Chromite, along with traces of nickel and
platinum, occurs in 8 dunite sill about 10 miles north of the withdrawal,
but the deposits probably are too lean and too small to be exploited at
present. The region south of the fault is probably largely underlain by
Valdez Group graywacke and argillite and except for gold has a low mineral

potential. Gold lodes clustered near Tonsina Lake, several miles west of
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the withdrawal, are localized in Valdez Group rocks near small granitic
plutons. They have yielded only a gmall production,

An adequate mineral resource potential evaluation of withdrawal 11-A
would require recounaissance geologic mapping and concomitant geochemical
sampling of the entire area and would be abetted by aeromagnetic and gra-
vity geophysical studies.

Withdrawal 11-B (11.A.3)

Location--Withdrawal 11-B includes 1,300 sguare miles in the Nabesna
quadrangle, 504 square wmiles in the Gulkana quadrangla, 432 souare miles in
the Valdez quadrangle, and 108 square miles in the McCarthv quadrangle.

Present knowledpe--Except for its northeastermmost 4 townships, which

are in the Nabesna quadrangle north of the Denali Fault, the entire area

of withdrawal 11~B 1s in the intermediate terrane as defined in the general
statement on this subregion. The withdrawal area is covered by Moffit's
(1938, 1954) 1:250,000 reconnaissance geologic maps, which, despite their
general usefulness, are mot adequate for modern mineral resource potential
evaluations, In addition, a 1:62,500 geologic map by Moffit and Mertie
(1923) includes a few square miles near the southeastern part of the with-
drawal in the McCarthy quadrangle, and sbout one-third of the withdrawal

in the Nabesna quadrangle is covered by 1:63,360 maps by Richter (1971a)
and by Matson and Richter (1971a, 1971b). Surficial deposits in that part
of the Copper River basin within the withdrawal have been investigated by
several U,S. Geological Survey geologists. Richter's and Matson's studies
and those in the Copper River basin are considered adequate for the present
evaluations.

Adequacy--The geology and resource appraisal for the withdrawal are
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gummarized on a quadrangle basis.
Nabesna quadrangle:

The four townships in the withdrawal that lie north of che Denali Fault
contain scattered low hills of Paleozoic gchist chat are surrounded by
lowlands mantled by Quaternary surficlal deposits. No mineral deposits are
known in these townships, and the potential for significant depoasits in
them is poor.

The remaining 32 townghips iIin the Nabesna quadrangle part of the
withdrawal are characterized by three northwest-trending geologic belts.
The northerumost belt consgists of a thick Upper Jurassic-Lower Cretaceous
graywacke-argillite-siltstone~conglomerate sequence; the medial belt con-
tains diverge Paleozoic aund Triassic gedimentary and volcanic rocks ang
scattered Cretaceous granitic plutons; the southermmost belt is dominated
by the Quaternary Wrangell Lava.

The medial belt has the best mineral potential of the three belts.

It contains the Nabesna mine near White Mountain, a contact-metamorphic
deposit with production (mainly gold) valued at §$1,870,000, and a few gold
or copper propsects. Parts of the wedial belt offer geologically favor-
able targets for mineral exploration. Both the northern and southern belts
have small mineral resource potentials; however, thay cannot conclusively
be regarded as lacking potential.

Gulkana quadrangle:

The part of the Gulkana quadrangle in the withdrawal includes some of
the spectacular volcanic peaks of the Wrangells., It is largely underlain
by Wrangell Lava, but it contains some shallow Tertiary plutons that are

affiliated with the lava, and a few windows of Mesozoic and Permian rocks.
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Exrors

p. 116 Withdrawal 11-A is erroneocusly listed as withdrawn under
gection 11.A.3, It is actually withdrawn under section
17.4.2 and should be considered as part of withdrawal
11-E (17.4d.2).



The mineral potential of this area is considered low, but, in places,
granitic plutons assoclated with Wrangel)l Lava are mineralized and are

possible exploration targets.

McCarthy quadrangle:

Three townships near the northwest corner of the McCarthy quadrangle
are included in the withdrawal, They are underlain by Wrangell Lava and
by Permian and Mesozoic rocks, chiefly volcanics.

Several copper prospects are reported from the Kluvesna River drainage
in this part of the withdrawal (Moffit and Mertie, 1923, p. 112-115).
These prospects, which also contain minor amounts of silver and gold, are
in the Nikolai Greenstone or Permian volcanics. None have produced. The
Permian and Mesozoic rocks have the besr promise as hosts for mineral de~
posits, but the Wrangell Lava terranme is considered to have a poor poten—
tial.

Valdez quadrangle:

That part of the withdrawal in tha northeastern part of the Valdez
quadrangle is largely underlain by Wrangell Lava. It also containsg Terti-
ary plutons, some Inliers of Mesozolc and late Paleozoic rocks, and Quater-
nary surficial depogits. The region contains one prospect, which explored
a copper-bearing vein in the Nikolal Greenstone. The older rocks and the
plutons have the beat mineral potential, but the withdrawal area within
the quadrangle is largely covered by Wrangell Lava, and its ovarall poten-
tial {s low.

An adequate mineral resource potential evaluation of withdrawal 11-B

would require geological mapping and geochemical sampling of all bedrock
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areas in the withdrawal except those in the Nabesna B-4, C-4 and C-5
quadrangles.

Withdrawal 11-C (lL.A.3)

Location--Withdrswal 11-C includes about 828 square miles in the south-
eagtern part of the Mount Hayes quadrangle and in the northeastern part of

the Gulkana guadrangle.

Pregent knowledge-~Except for half a township in 1its extreme north-

eastern corner that lies north of the Denall Fault, the withdrawal is with~
in the intermediate terrane of the subregion.

The withdrawal area 1is covered by Moffit's (1954) 1:250,000 recon-
naissance map and locally by reports stressing the surficial deposits.

Adequacy--None of the withdrawal's bedrock regions are considered to
be adequately mapped for mineral potential evaluations.

The withdrawal includes bedrock terrane of the southern flank of the
Alaska Range and lowlands of the Copper River basin that are covered by
surficial deposits. The gmall part of the withdrawal north of the Denali
Fault 1s underlain by schists of Devonian and older(?) age. The remailning
mych larger part of the withdrawal i1s underlain by late Paleozoic volecanic
and sedimentary rocks, diverse plutonic rocks, and Quaternary surficial
deposits.

The withdrawal contains placer gold depositg, but no lodes are reported
from within its confines. Probably less than half of the $3,000,000 placer
gold production from the Chistochina district was recovered from the with-—
drawal. The area is congidered to have some potential for additional
placar gold production and for lode gold deposits. Several nearby areas

that have been studied in detall contain base metal-silver lodes and good
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exploration targets, although none of the areas have yilelded significant
production. These areas include the Slana district (Richter, 1966), the
Upper Slana-Mentasta Pass area (Richter, 1967), the Upper Chistochina
River area (Rose, 1967), and the Eureka Creek and Rainy Creek areas (Rose,
1966) .

The bedrock tracts of the withdrawal need mapping and geochemical

sampling for an adequate evaluation.

Withdrawal 11-D (17.4.1)

Location--Withdrawal 11-D includes large parts of the Nabesna and
McCarthy quadrangles and contalns most of the Wrangell Mountains and a few
subsidiary mountains of the eastern Alaska Range.

Present knowledge-~-Most of the withdrawal has been mapped at 1:250,000

by Moffit (1938, 1954). Several geologists have investigated mines, pros-
pects, and specific geologic topics within the withdrawal, and their publi-
cations are useful, but, like Moffit's maps, they are not entirely adequate
for the objectives of this study. Modern mapping and related investigations
that are conaidered satisfactory for the present objectives in the Nabesuna
quadrangle part of withdrawal 11-D covers the Nabesna A-1, A-2, A-3, A-4,
and B-4 quadrangles (Richter, 197la, b; Matson and Richter, 197le, 1972 (in
press)). Similarly adequate Investigations in the McCarthy quadrangle by
MacKevett and coworkers cover the McCarthy B-4, B-5, B-6, C-4, C-5, C-6,
and C-8 quadrangles. Recent investigations, as yet unpublished, in the
MeCarthy B-7 and parts of the C~7 quadrangles provide a basis for apprais-
ing these quadrangles.

Adequacy--The gmall part of the withdrawal north of the Denali Fault

i8 charactexized by widespread Cenozoic surficial deposits that surround
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hills composed of Paleozoic schist and phyllite with subordinate granitic
and gabbroic plutons. The vasgt parxt of the withdrawal south of the Denali
Fault includes most of the Wrangell Mountains and i1s uunderlain by a gener-
ally well-expogsed sequence that ranges from late Paleozoic to Quaternary

in age., Thils region contains a basement complex of typically weakly meta-
morphosed mafic lavas, volcaniclastic rocks, and gabbro that 1s overlain
by Permian marine sedimentary rocks and by extensive Mesozoic rocks., The
layered Mesozolc rocks consist of abundant Middle(?) and Late Triassic
rocks including widespread subaerial basalts and marine shelf deposits, in
part carbonates, and in the scuthern Wrangells by local Jurassic rocks that
mainly congist of diverse clastic assemblages of shallow marine genesis.
Cretaceous rocks in the southern Wrangells consist of epiclastic shallow
marine sedimentary types that generally are separated from older rocks by
a marked unconformity, North of the Wrangells the lLate Jurassic and Early
Cretaceous are represented by a turbidite sequence of graywacke and argil-
lite that 18 overlain locally by andesitic volcanics. Cenozoic rocks in
the withdrawal include the voluminous Wrangell Lava that caps most of the
Wrangells, local subaerial sedimentary rocks that are subjacent to or
partly coeval with older Wrangell Lava, and diverse surficial deposits that
are mainly of glaciofluvial origin. Plutonic rocks are widely distributed
throughout the withdrawal and formed during several intervals, They com-
prise gabbro and less abundant granitic rocks of Permian age, local Juras-
sic granitic rocks, mid-Cretaceous granodiocrite, and shallow-seated grani-
tic and subvolcanic types interpreted as genetic affiliates of the Wrangell
Lava. The dominant structural trends are northwestward and are reflected

by outcrop trends, localization of plutomrs, and by Ffaults, including numerous
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thrust faults in the southern Wrangells and many of the steep faults.
Some of the faults, such as the Totschunda, are of regional tectonic sig-
nificance.

Withdrawal 11-D has the best mineral resource potential of all the
withdrawals in subregion 11. It contains the major mines that have domi-
nated the subregion's mineral production, numerous prospects including

some with large reservaes, large resources, and an excellent mineral resource

potential.

Production from the withdrawal is dominated by the Kennecott mines
with an output of coppar valued in excess of $500,000,000, and of gilver
valued at about $9,000,000. Other production from the withdrawal comprises
small amounts of copper and byproduct silver, about 143,500 ounces of placex
gold from the Nizina district, and 44,760 ounces of placer gold from the
Chisana district. The area has the potential to again attain its gtatus
as one of the nation's foremost copper producers. It contains several
types of copper deposits in various geologic sattingg. Porphyry copper
deposits, mainly recently discovered, along the north flanks of the
Wrangells contain large resources and reserves estimated at about two bil-
lion tons containing 0.3 percent copper and probably byproduct molybdenum
and silver. The Kennecott mines, which are best described by Bateman and

McLaughlin (1920), exploited large chalcocite-rich lodes localized in lower
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strata of the Triassic Chitistone Limestone. They still contain some
reserves. Other Kennecott-type copper lodes are known in the gubregion,

and some may develop iInto important producers. Copper deposits and occur-
rences are widespread in the area's mafic lavas, and, although production
from these deposits has been scant, they still afford worthwhile explora-
tion targets. The region contains many attractive exploration targets for
copper deposits, and some of them are scheduled for exploration. An addi~
tional small production of placer gold from the area 1s lilkely, but the
probability of significant lode gold production is small. In addition to
copper and gold, the withdrawal contains small known deposits of molybdenum,
antimony, iron, and ailver, and occurrences of a few other commodities.

Some of the Triassic carbonate rocks constltute a possible source of cemant,
but their utilization, at least in the near future, is unlikely.

An adequate evaluation of withdrawal 11-D requires geologlc mapping
and geochemical sampling of parts of the withdrawal that have not been in-
vestlgated by modern methods. Some geophysical work, particularly local
resistivity surveys of favorable areas, would be helpful.

Withdrawal 11-E (17.4d.2)

Location—-VWithdrawal 11-E conslsts of large tracts in the southern
partg of the McCarthy and Valdez quadrangles. It includes the northern
flanks of the Chugach Mountains, parts of the Chitina Valley, and the
southeastern extensions of the Wrangell Mountains.

Present knowledge--About two-thirds of the withdrawal is covered by

Moffit's (1938) 1:250,000 reconnaissance wap. The few other geologic
studies in the withdrawal consist mainly of brief progpect examinations.

Miller and MacColl (1964) mapped the northern part of the McCarthy A-4
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quadrangle in sufficient detail for the present evaluation, and that part
of the McCarthy B-4 quadrangle in the withdrawal has also been adequately
studied (MacKevett and Smith, 1972; MacKevett, 1970c¢).

Adegquacy--Withdrawal 11-E includes parts of the southernmest and io~
termediate terranes. The southernmost terrane consists largely of Valdez
Group graywacke and argillite. It contains falrly abundant small gold-
baaring quartz veins and stringers, but except for a small production frowm
lodes near Golconda Creek, none have been mined. This terrane has the
potential for an additional small production of lode and placer gold.

The intermediate terrane part of the withdrawal is largely underlain
by metamorphosed late Paleozoic volcanic and sedimentary rocks that are
agsociated locally with gabbro and ultramafics. These basement rocks are
cut by diverse granitic rocks including some in the eastern part of the
withdrawal that attain batholithic proportions. Shallow marine clastic
Cretaceous sedimentary rocks overlap the basament in and adjacent to the
Chitina Valley, and, in turm, are covered by Quaternary surficial deposits
throughout much of the valley. The Nikolai Greenstone and Triassic car-
bonates and shales extend into the scantily explored part of the area north
of the upper reaches of the Chitina River. This part of the withdrawal
also contains fairly abundant granitic plutons.

The intermediate terrame contains a few known mineral deposits, but
except for small amounts of placer gold from north-flowing tributaries of
the Chitina, none have produced. Copper is associated with other base
metals in veins north of the headwaters of the Chitina River, and several
small copper-bearing deposlts or occurrences are localized in Nikolai
Greenstone in the general vicinity. Molybdenite-bearing quartz veins cut

granitic rocks in the high mountains west of University Peak, but they
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have not been thoroughly explored. Small magnetite-rich skarns are devel-
oped adjacent to some granitic plutons in the eastern part of the with-
drawal. Ulctramafic and mafic rocks near the gouthern margin of the inter-
mediate terrane are pogsible hosts for nickel, copper, chromite, and plati~
num, but they have not been thoroughly prospacted.

Much of withdrawal 11-E has a high mineral potential. The Yelative
gcarcity of known deposits 1s partly attributable to the lack of explora-
tion. Much of the remote area of difficult access north of the Chitina
River has, at best, been cursorilly prospected. This area contains several
rock types that are favorable ore hosts elsewhere in the Wrangells, which,
coupled with its abundant granitic rocks, should provide favorable explora-
tion sites, particularly for copper and molybdenum.

Withdrawal 11-F (17.d4.2)

Location--Withdrawal 11-F includes about 486 square miles near the
northeastarn corner of the Nabesna quadrangle.

Present knowledge—~No substantial geological investigations have been

made in this withdrawal.

Adequacy--Reconnaissance along the Alagka Highway and projections of
mapping from the nearby Tanacross quadrangle (Foster, 1970) indicate that
the region is largely underlain by Paleozoic quartz-muscovite schist with
subordinate Mesozoic and Tertiary granitic rocks. Uncongolidated subaerial
deposits mantle much of the area's extensive lowlands. No mineral deposits
are reported from the area. The potential for economic deposits is poor,
although the area probably contains some small gold-bearing lodes and

placers.
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SUBREGION 12 (ALASKA PENINSULA)

The Alaska Peninsula is part of the Aleutian Island arc system that
contains many active ox recently active volcanos. It contains alsoc a thick
sequence of bedded sedimentary and volcanic rocky of Mesozoic and Tertiary
age. The bedded rocks have been intruded in numercus places by granitic
rocks ranging from small stocks and plugs to large batholiths. The intru-~
sions range in age from Jurassilc to Quatermary, and mineralization is
common near some Of them.

The region has great potential for petroleum and mineral resources.
The few wells drilled to date have produced little oil but the potential
ig largely untested. The area hag about 2,800 square miles of possible
petroleum land with an egtimated 1,500,000,000 bbls of oil.

The subregion is known to contain gold, silver, copper, lead, iron,
and wolybdenum. Some gold has been produced on Unga Taland, but the main
potential is still largely unknown, Using the Harris probabilistic
approach, a potential value of about $500,000,000 can be set on the min-
eral potentilal of this subregion.

Withdrawal 12-4 (11.A.3)

Location—-Withdrawal 12-A is on the Pacific side of the Alaska Penin-
sula, between the southwest and of Wide Bay and the northeast side of
Puale Bay.

Present knowledge-~The area has been mapped at the scale of 1:250,000

by Smith and Baker (1924). Other 1:250,000-scale mapping includes the ten
townships at the southwest end (Burk, 1965) and the north edge (Mather,
1925). There are no geochemlcal studies in the area but there has been

some aeromagnetic work (Andreasen and otherg, 1963).
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Adequacy~~The area is underlain primarily by Middle and Upper Jurassic
sedimentary rocks folded into several large anticlines and a dome. Large
oil geeps are known and the area has been of interest to petroleum companiesg
for years. Although drilling to date haa produced little oil, the with-
drawal has considerable petroleum potemtial. About 540 square miles of
potential oil-bearing coarse clastic rocks occur in the withdrawal and
probably avexage about 5,800 feet in thickness. Assuming & petroleum po-
tential of 50,000 bbls/mile3, there would be 30,000,000 bbls of oil in
withdrawal 12-A,

The potential of the area for metallic resources is unknown although
geveral geochemically untegted intrusives are knowm. In a statistical
study, Harris (1968) found a probability between .9 and 1.0 that the region
contains betwaen $100,000 and $1,000,000 in base and precious metals.

Withdrawal 12-B (11.4.3)

Location--The withdrawal is situated on the Pacific side of the Alaska
Peninsula batween Dorenoi and Clark Bays.

Present knowledge-~The most recent geologic mapping (1:250,000) is

that of Burk (1965); earlier mapping is by Atwood (1911) at 1:250,000. No
gaochemical sampling or aeromagnetic surveys have been made.
Adequacy--Burk's work is probably adequate for generalizations on the
petroleum potential, but certainly not for the metallic mineral potential.
This withdrawal block may have some petroleum potential in the thick Ter-
tiary and Mesozoic section present over a major anticline. The potential
may bs reduced by numerous gmall intrusives, but field work will be needed
to determina the amount of alteration. The area of the block is small, so

it would probably contain no more than 3 to 5,000,000 bbl of petroleum.
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Surface exposures are mainly Paleocene to Oligocene sediments and
volcanics intruded by numerocus small Tertiary plugs and stocks. The min-
eral potential is good near all the small intrusives and gold has been
renoried near the head of Port Moller. Potential for copper and gilver
may also exist. The Harrla report (1968) rates it as having .9 to 1.0
probability of containing $1,000,000 to $10,000,000 in minerals.

Withdrawal 12-C (11.A.3)

Location--Withdrawal 12-C is on the Pacific coast of the Alaska Penin-
sula between the head of Canoe Bay and Balboa Bay.

Present knowledge--The area was studied by Burk (1965) and in part by

Atwood (1911) at a scale of 1:250,000. No geochemical gsampling data is
available.

Adequacy--The present mapping i1s probably sufficient to evaluate the
petroleum potential of the area around Canoce Bay. The Canoe Bay anticline
has been of congiderable interest to the petroleum industry and several
wells have been drilled. Although no production has been reported, the
area still has conslderable potential. About 5,000 feet of coarse clastic
late Mesozoic sediments underlie about 150 square miles of this block, sug-
gesting a potential of approximately 7,500,000 bbl of oil.

There is no available work on poassible mineral resources of the block.
Copper has been found on the north shore of Balboa Bay, and the conditions
are good that minerals will be found near the small stocks around Mount
Dana and Hoodoo Mountain. Harris (1968) rates this area as having a .9 to
1.0 potential of having a $1,000,000 to $10,000,000 resource potential.

Withdrawal 12-D (11.A.3)

Location--Outer Shumagin Islands.
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Present knowledge--Grantz (1963) visited the island briefly and Burk

(1965) included the 1slands in his 1:250,000 mapping.

Adequacy~-The 1slands are part of the oceanic crust composed of tur-
bidites, shales and argillites of Early Cretaceous age intruded by early
Tertiary granitic rocks. The outermost islands consist entirely of intru-
sive rocks. Although the present knowledge is adequate, the area has lit~
tle potential for either o1l or metallic minerals.

Withdrawal 12-E (11.A.3)

Location--Withdrawal 12~-E ig a small area near the tip of the Alaska
Peninsula between Mount Emmons and Mount Hague, and includes Ukolnoi,
Wosnesenski, and Poperechnoil Islands.

Present knowledge--The part of the block or the Alaska Peninsgula was

mapped by Kennedy and Waldron (1955) at a scale of 1:100,000, and the en~
tire area was mapped by Burk (l965) at a scale of 1:250,000. There hasg
been no geochemical mapping.

Adequacy--The area of this block is underlain by Tertiary and Quater-
nary volcanic rocks that are cut by small intrusive dikes and plugs. The
geclogic mapping 1is adequate, but no geochemical sampling has been done.
Both gold and copper have baeen found by prospectors (Kemnedy and Waldrom,
1955). Extengive copper mineralization was reported by Kennedy and Waldron
(1955) where the Belkofski Tuff is cut by quartz diorite stocks, and minor
mineralization occurs near plugs, necks, and dikes of basalt and andesite.
Mineral deposits valued between $1,000,000 and $10,000,000 have 2 probability

between 0.9 and 1.0 of occurring in this area (Harrils, 1968).
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Withdrawal 12-F (1)L.A.3)

Location~-Withdrawal 12-F is the tip of the Alaska Peninsula between
Morzhovoi and Cold Bays, including a small sgrea on the west shore of Morzho-
voli Bay.

Present knowledge-~The part on the west shore of Morzhovoi Bay has

never been mapped; the rest of the area was mapped at 1:250,000 scale by
Waldron (1961), and Burk (1965).

Adequacy--This block is underlain by late Tertiary and Quaternary vol-
canic rocks with a few Pliocena sadimentary rocks and volcanic plugs lo-
cally. Mineralization has not besen reported and there probably is not much
potential. The mapping ghould be adequate except for unmapped part.

Withdrawal 12-G (11.A.3)

Location--The withdrawal cowmprises the Krenitrzin Igland group includ~
ing Akum, Akutan, and Tigalda Islands,

Present knowledge--There is no geologic or geochemical data available

for these islands.

Adeguacy--The area should be mapped and sampled because Unalaska Island
just to the west contains considerable mineralizacion. The potential of
these islands is completely unknown, but their proximity to the mineralized
eagstern end of Unalagka Island suggests that they may alsc be mineralized.
Baged on what 1s k¥nown of the adjacent 1slands, these islands are probably
underlain by Tertiary and Quaternary volcanic and intrusive rocks.

Withdrawal 12-H (11.A.3)

Location--Unalagska and Sedanka Iglands, Aleutian Island system.

Present knowledge--Geologic mapping at 1:250,000 scale is available

(Drewes and others, 1961), as is some geochemical work on a zinc deposit

(Webber and others, 1946).
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Adequacy--Unalaska Island is formed primarily of late Tertiary and
Quaternary volcanic and Intrugive rocks. The intrugives include both gran-
odiorite and gabbro which have locally altered and mineralized the volcanic
rocks. Because of these intrusions, Unalaska and Sedanka Islands probably
have the highest mineral potantial of any of the Aleutian Iglands. Many
occurrences of gold, copper, zinc, iron, and sulfur were noted during the
geologic mapping, but little or no regional geochemical work was done.

Analyses by the Bureau of Mines of samples from an area 240 feet long
and 60 feet wide indicates the Sedanka Island zinc deposit to average 9.1
percent zinc, 0.25 percent lead, 0.45 copper and 1/2 oz. gold and 1.4 oz.
gilver per ton (Webber and others, 1946). The ore is readily amenable to
flotation with 95 percent racovery of zinc.

Geochemical studies will be necegsary to properly evaluate the mineral
potential of the withdrawal.

Withdrawal 12-1 (11.A.3)

Location--Withdrawal 12-1 consists of Umnak Island.

Present knowledge—Geologic maps at 1:63,360 and 1:96,000 scale cover

the entire area of this withdrawal block (Byers, 1959).

Adequacy--Umngk is primarily underlain by late Tertiary and Quaternary
volcanic and volcaniclagtic rocks. The southwest end of the island con-
taing an albitized sedimentary and igneous complex of middle Tertiary age.
The mapping of most of the island is adequate to sghow that Umnak Island
probably does not have great potential for mineralization.

Withdrawal 12-J (17.d.1)

Location=—-This withdrawal includes the morthwest corner of the Ilismna

quadrangle and the southwest corner of the Lake Clark quadrangle.
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Present knowledge~-The Iliamna quadrangle has been geclogically

mapped at a scale of 1:50,000 and the data is on open file at 1:200,000
(Detterman and Reed, 1967, 1968). Geochemical sampling is complete.
No mapping has been dome in the Lake Clark quadrangle.

Adequacy--The area mapped is underlain by Tertiary volcanic rocks
which probably extend northward into the Lake Clark quadrangle. There
are no known mineral occurrences within the known part of this block,
and there probably are none in the northern part. The area also has no
petroleum potential,

Withdrawal 12-K (17.4.1)

Location--Withdrawal 12-K is in the Naknek quadrangle just west of
Katmai National Monument.

Present knowledge--The only data on this area concerns the surficial

deposits and are in unpublished military documents.

Adequacy--The entire area of this withdrawal block is covered by
glacial deposits that obscure the bedrock. Granitic rocks of the Aleutian
Range batholith are exposed to the east and probably underlie the with-

drawal. There 1s no need for further study in this block.
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Withdrawal 12-L (17.d.1)

Location--The area extends south from the south side of Becharof Lake
to Amber Bay on the Paclific side of the Alaska Peninsula, rthen west nearly
acrogs the peninsula. It includes Sutwik Island.

Present knowledpge—-Most of the area is mapped at the gcale of 1:250,000

(Burk, 1965; Smith and Baker, 1924).

Adequacy-~The area contains a thick section of clastic gsedimentary
rocks of Jurassic, Cretaceous, and Tertiary ages. Numerous Tertlary plugs
and stocks associated with volcanic rocks intrude the sedimentary rocks,
mostly near the Pacific coast of the block.

The withdrawal has good potentlal for both petroleum and minerals.

The western part of the area has a thick sedimentary section with known
structures. The rocks are about 10,000 feet thick and underlie about 800
square miles of the block. Using a conservative estimate of 50,000 bbl/per
mila3 there is a potential of at least 80,000,000 to 100,000,000 bblg of
petroleum in this block.

In the mountainous areas near the coast numerous small stocks and
plugs intrude the gedimentary gection. No known prospecting or geochemical
sampling has been done in the area, but the potential for mineralizaticn
should be high, Harris (1968) rates thils coastal area as having a 0.9 to
1.0 probability of mineral deposits worch $1,000,000 to $10,000,000.

Withdrawal 12-M (17.4.1)

Location-~Withdrawal 12-M extends from Kujulik Bay and Cape Kumliun

on the Pacific side of the Alaska Peninsula west and south to Black Lake.
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Present knowledge--All of the withdrawal is geologically mapped at a

scale of 1:250,000 (Burk, 1965; Smith and Baker, 1924).

Adequacy--Withdrawal 12-M 1ipncludes the large Chignik Bay anticline in
which sedimentary rocks of Jurassic and Cretaceous age are exposed. Appro-
ximately 5,000 feet of potential reservoilr rock are present in the anti-
cline and could contain from 20,000,000 to 25,000,000 bbls of petroleum.

Gold, silver, lead and zinc occur just eaast of Black Lake outside the
withdrawal, The host rocks for this mineralization extend into the with-
drawal but whether they are mineralized 1s unknown.

Coal has been produced at Chignik Bay and a coal bed 3 feet thick
occurs near Hook Bay. The extent and tonnage of the coal reserves are un-

known.

Withdrawal 12-N (17.d.2)

Location--This withdrawal block includes mogt of the subregion north

of the Katmai National Monument.

Present knowledge——Much of the area of this withdrawal block has been

mapped at scales ranging from 1:50,000 to 1:250,000 (Martin and Katz,
1912; Mather, 1925; Moffit, 1927; KRirschner and Minard, 1949; Keller and

Reiser, 1959: Detterman and Hartsock, 1966; Detterman and Reed, 1964, 1965,

1966, 1967, 1968; Detterman and Lanphere, 1965; Detterman, Reed, and Rubin,
1965; Jones and Detterman, 1966; Detterman, 1968), In addition, there are
numerous reports on geochemical sampling (Detterman and Reed, 1965; Reed

and Detterman, 1965, Reed, 1966; Detterman, 1969; Detterman and Cobb, 1569).
Aeromagnetic asurveys have been made of parts of the area (Henderson and
others, 1963; Grantz and others, 1963). Parts of the area in the Lake Clark,

Naknek, and Dillingham quadrangles are unmapped.
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Adequacy--The present state of knowledge is adequate for most of the
block except the unmapped parts of Lake Clark, Dillingham, and Naknek quad-
rangles. Additiomnally, the area south of Nonvianuk Lake should be sampled
geochemically as a mineralized area was recently found there.

The geology of the area 1s very complex and includes metamorphic,
sedimentary, volcanic, and intrusive rocks of late Paleozoic to Recent age.
The major Bruin Bay fault bisects the eastern part of the area. There
are many areas of known mineralization including copper, iron, gold, sillver,
and molybdenum. 1In addition, the Iniskin Peninsula has numerous oill seeps
and considerable petroleum potential.

There are known mineral deposits in this withdrawal block and mineral-
ization is suspected in other areas that contain the same geologilc setting
as the known mineral areas. Areas of copper mineralization are present
near the head of Cottonwood, Iliamma, Iniskin, and Chinitna Bays, and near
Pilot Lake. Gold and silver are present north of Battle Lake. Large
deposits of magnetite are present mear Crevice Creek, in Chenik Mountain,
in the mountains east of the Lake Fork of Paint River, and near Iliamna
Bay.

The oil seeps on Iniskin Peninsula were the first known in Alaska
and although there has been sporadic drilling for 70 years, the potential
is still untested. The prospective area is small but could contain about

10,000,000 bbls of oil.
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Withdrawal 12-0 (17.4.2)

Location~-This wicthdrawal is an irregularly shaped block adjoilning cthe
Katmai National Monument on the south and west sides.

Present knowledge~-Most of the area was mapped by Keller and Reiser

(1959) at 1:250,000 scale.

Adequacy--The area is mainly underlain by Upper Jurassic clastic rocks,
Middle Jurassic intrusive rocks and minor Quaternary volcanics. Occurrences
of copper, lead, and molybdenum are reported from the area around Mount
Kubugakli near Shelikof Strait. This block has minor mineralizatiom that
should be checked, but the potential is not great. Mosat of the wmapping is
adequate for evaluvation

Withdrawal 12~P (17.d.2)

Location——North of the west end of Becharof Lake.

Present knowledge-~There are no geologlc reports covering this area,

but some aeromagnetic coverage exists (Andreasen and others, 1963).

Adequacy--Most of this block 1s covered by glacial deposits and pre-
sumably has low potential. A minor amount of granitic rock occurs in the
southeastern corner.

Withdrawal 12-Q (17.d.2)

Location--The withdrawal 1s located on the Pacific coast of the Alaska
Peninsula and includes Cape Kumlik and Amber Bay.

Present knowledge--The area has been geologically mapped at the scale

of 1:250,000 (Burk, 1965).

Adequacy~-Withdrawal 12-Q 1s underlain by Late Jurassic and Cretaceous
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clastic sedimentaryrocks unconformably overlain by Eocene to Oligocene
volcaniclastic rocks. The west end of the block contains the large calders
of Aniakchak volcano and 1s covered by Quaternary volcanics.

There axe no known mineral deposits, but no geochemical gampling has
been done around the small Tertiary and Quaternary intrusives. Harris
(1968) considers the area has an 0.8 to 0.9 chance of have a deposit of
$1,000,000 value.

The petroleum possibillities are good, as there are several anticlines
with possible closure and coarse clastic rocks at depth. 1Included in the
withdrawal are about 360 square miles with 5,000 to 7,000 feetr of potential
petroleum producing sediments. Petroleum resources could be from 20,000,000

to 30,000,000 bbls.

Withdrawal 12-R (17.d.2)

Location--This withdrawal is northeast of Port Moller aloung the west
side of the mountalns in the interior of the Alaska Peninsula.

Present knowledge--The area has been geologically mapped at 1:250,000

(Burk, 1965).

Adequacy--The withdrawal is underlain by late Tertiary and Quaternary
volcanic rocks iIntruded by small Tertiary and Quaternary stocks and plugs.
The northern part of the block is covered by Quaternary volcaniclastic de-
posits from Veniaminof volcano and probably lacks mineral deposits. The
potential of the southern part of the withdrawal is unknown.

Withdrawal 12-5 (17.4d.2)

Location—Withdrawal 12-S is a strip across the Alaska Peninsula that

inciuvdes the Pavlof volcanos, Pavliof Bay, Canoe Bay and Herendeen Bay,
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Present knowledge--The most recent mapping in the area is by Burk

(1965) but parts of the area are mapped by Atwood (1911), and by Kennedy
and Waldron (1955).

Adequacy--This block must De considered as having considerable poten-
tlal for petroleum, coal, gold, and copper, but more fieldwork is needed to
properly evaluate this potential.

The withdrawal contains a thick sequence of late Mesozoic sedimentary
rocks unconformably overlain by Paleocene to Oligocene sedimentary and vol-
canic rock. Small plugs and stocks of late Tertiary to Quarternary age cut
the sediments at numerous localitjes and gold and copper are reported from
altered tuffs adjacent to intrusives.

The area near Canoce Bay 1s of conslderable interest to oill companies
and although several wells have been drilled, the potential is still largely
untested. About 400 square miles are underlaim by 5,000 to 7,000 feet of
sediments with petroleum potential possible reservolr characteristics; the
area could contaln from 20,000,000 to 30,000,000 bbls of oil.

The Mesozolc section at Herendeen Bay and Oligocene section at Coal
Bay contaln significant deposits of coal. At Herendeen Bay 30 to 40 feet
of coal occurs in beds 1 foot to 8 feet thick.

Withdrawal 12-T (17.d.2)

Location--Outer Shumagin Islands.

Present knowledge--Withdrawal 12-T has been geologically mapped at the

scale of 1:1,000,000 (Gramtz, 1963), and 1:250,000 (Burk, 1965).
Adequacy--Area is entirely underlain by biotite granodiorite of early
Tertiary age. No metaliic minerals are reported and probably none are

present.
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SUBREGION 13 (SOUTH~-CENTRAL ALASKA)

Most of the withdrawal areas in subregion 13 are in the Kenai~-Chugach
Mountains, an arcuate range of high rugged mountains bordering the Gulf of
Alagka. One withdrawal area (13~A) and a swmall part of another (13-B) are
+n the southern Talkeetna Mountains. Small parts of area 13-B and 13-c,
respectively, are in the Upper Matanuska Valley and the Copper River Low-
lands. The subregion is in an active orogenic area with a high incidence
of earthquakes. Bedrock in the Kenai-Chugach Mountains is predominantly
weakly metamorphosed but strongly deformed Mesozoic eugeosynclinal bedded
deposits of metagraywacke, slate and argillite. Mafic volcanic and volcan-
iclastic sequences are exposed in the Prince William Sound area near the
north and west Kenai-Chugach Range front and in the Talkeetna Mountains.
Ultramafic and related rocks crop out locally in an arcuate belt near the
north and west Kenai-Chugach Range front and in one area on Prince William
Sound near Seward. Tertlary intrusive bodies, generally of small aize, cut
the bedded rocks of the Kepai-Chugach Range. A Megozoic batholithic complex
ig widely exposed in the southern Talkeetna Mountains and smaller Mesozoic
plutons crop out near the north flank of the Chugach Mountains.

The metallic mineral deposits of the western Kenal-Chugach Mountains
can be crudely grouped into three arcuate, concentric zones that cenform
generally to the arcuate trend of the range. The innermost zone includes
copper and gold deposits around Prince William Sound. Most of the deposits
are in or near greenstone. Almost 214 million pounds of copper has been
produced from this area, wost of which was from the Ellamar and Latouche
depoaits (Berg and Cobb, 1967). Gold was produced from lode mines ard as
a byproduct of the copper mining. The recorded production was 137,600

ouncas (Berg and Cobb, 1967).
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An intermediate zone contains mostly gold deposits in a belt roughly
parallel to the central part of the range north and west of the high inter-
ior mountaing. Gold has been produced chiefly from small lode and placer
depesi= 1in the Hope, Girdwood, and Moose Pass areas. The gold deposits
are probably related to Tertiary intrusive activity. Recorded production
from the Kenai Peninsula digtrict, which includes most of the deposits
from 1895 through 1959, was 120,375 ounces (Koschmann and Bergendahl, 1968).

The outermogt belt in the Chugach-Kenai Mountains includes the chrom-
ite associated with ultramafic bodies near the west and north flank of the
range. Chromite production consists of about 30,000 tons of ore from de-
posits at Red Mountain and Claim Point near the southwestern tip of the
Kenai Peninsula (Berg and Cobb, 1967). Chromite has also been reported
from ultramafic bodies near Eklutna (Rose, 1966) and the headwaters of
Wolverine Creek (Clark, 1972).

In the part of the Talkeetna Mountains included im the subregion, gold
hag been produced from vain deposits, mogtly at the southern border of the
Talkeetna batholith, and from placers. Total production was about 404,425
fine ounces of gold from lode mines and about 204,000 fine ounces of gold
from placers (Berg and Cobb, 1967). A small number of copper prospects
exlst in the southern Talkeetna Mountains and the northern Chugach Moun-
taing, but none have been productive.

The metallic mineral resource potential of the subregion can be evalu-
ated only on the basis of existing inadequate knowledge of the geologically
favorable settings and known mineral occurrences. The potential of the
innermost zone of the Kenai-Chugach Mountaing is considered modevately high

for massive sulfide deposlits because of past production and the large extent
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of geologilcally favorable greenstone terrane. The potenttal of the inter-
mediate zone of the Kenai-Chugach Mountains is considered moderate for
small deposits of precious metals but low for large deposits. Much of this
area has not been mapped or intensively prospected, however, and the poten-
tial is unknown. The potential of the outermost beit i1s considered moder-
ately high for chromite and possibly copper, nickel, iron, titanium, plati-
num, and cobalt in the area of known ultramafic bodfes, as well as unex-
plored areas on trend with the known bodies. 1In addition, a potential for
gold and copper mineralization associated with the Mesozoic intrusive bodies
ex{sts. Although past production from this zone is small, the variety of
potentially favorable geologic settings, combined with the relative inac-
cessibility of much of the northern portion of the belt, make this a zone
of moderately high potential. The Willow Creek digtrict and vicinity must
be considered geologically favorable for mineral deposits on the basis of
past production. Because of lack of indication of significant mineraliza-
tion other than gold and probable intensive past exploration in the area,
the probability of future production 18 considered only moderate.

Withdrawal 13-A (11.A.3)

Location--Withdrawal 13-A consists of about 540 square miles in the
gouthern Talkeetna Mountains noxth of Palmer.

Present knowledpe--Present knowledge of the area is primarily from

maps at a scale of 1:250,000 by Paige and Koopf (1907) and Capps (1940).

A small part of the area was mapped by Barnes (1962) at a scale of 1:63,360.
Adequacy--The bedrock 1s predominantly granitic rocks (mostly quartz

diorite) of the Talkeetna batholith. Part of the area in T. 20 N., R. 3 W.

ig underlain by sedimentary rocks of the non-marine Arkose Ridge Formation
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and the marine Matanuska Formation and is cut by the Castle Mountain fault
(Barnes, 1962). The Willow Creek district, an area of productive lode and
placer deposits (Ray, 1954), is adjacent to the south border of the with-

dr--~] area. However, no prospects are known within the withdrawal area.

The area has been adequately studied for purposes of a preliminary mineral
resources potentlal appraisal.

Withdrawal 13-B (11.A.3)

Location——Withdrawal 13-B consists of about 1,470 square miles mostly
in high rugged parts of the Chugach Mountains northeast of Anchorage.

Present knowledge--Early geologic mapping in the area was mainly by

Landes (1927), at a scale of approximately ) inch to 5 miles, Capps (1927 ,
acale 1:62,500; 1940, scale 1:250,000), Waring (1936, scale 1:62,500), and
Martin and Katz (1912, scale 1:62,500). Most of this work is in the Mata-
nuska Valley and covers only the north edge of the withdrawal area.

Existing modern geological and geochewmilcal mapping in the area con-
sists of a study at a scale of 1:63,360 on an ultramafic body near the
headwaters of Wolverine Creek (Clark, 1972), unpublished reconnaissance
geologic mapping and geochemical sampling at a scale of 1:63,360 from parts
of the Anchorage C-5, C-4, B-5, and A-5 guadrangleg by S. H. B. (lark,
Ernest Dobrovolny, and H. R. Schmoll, and geologi¢ mapping at a scale of
1:48,000 of the Anchorage D~2 quadrangle (Grantz, 1961la). Part of the map
area on the north flank of the Chugach Mountains was mapped by Barnes (1962)
at a scale of 1:63,360.

Adequacy--Existing mapping and extension of knowledge of adjacent
areas indicate that the withdrawal area includes portions of three dis-

tinctly different terranes. Bedrock in the southern half to three-quarters
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of the area is predominantly strongly deformed late Mesozoic metagraywacke,
argillite, slate, and minor amounts of weakly metamorphosed volcanic rocks.
North of a line from near Jim Creek to near the Metal Creek Glacier, bedrock
is a late Paleozolc to Early Jurassic terrane of mafic volcanic and volcan-
iclastic and ultramafic rocks intruded by plutons. Much of this terrane

igs complexly deformed and metamorphosed. In the area near the Matanuska
River valley, Cretaceous sandstones and siltstones overlie rocks of the

late Paleozoic to Early Jurassic terrane.

Two copper occurrences have been reported from the area; one near the
head of Jim Creek (Landes, 1927), and one near the head of the Glacier Fork
of the Knik River (Richter, 1967). Placer gold has been mined intermittently
on a small scale along lower Metal Creek (Richter, 1967). Some platinum
may have been recovered in the gold placers (Richter, 1967).

The withdrawal area is adjacent to Tertiary coal deposits of the
Matanuska Valley but does not include any known coal deposits or Tertiary
beds that might be coal bearing.

The existing data are not adequate to prepare a preliminary mineral
resources potential assessment.

Withdrawal 13-C (11.A.3)

Location—--Withdrawal area 13-C consists of about 3,580 square miles
mostly in the rugged center part of the Chugach Mountains west of the Rich-
ardson Highway and north of Valdez. On the north, the area includes part
of the Copper River Basin and the upper Matanuska Valley.

Present knowledge-~Geologlc mapping is available for parts of the with-

drawal area at a scale of 1:250,000 by Chapin (1918) and Moffit (1938, 1954).

More recent geologic mapping at & scala of 1:48,000 by Grantz (1960, 196la,b)
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and at a scale of 1:96,000 by Coulter and Coulter (1962) covers small por-
tions of the area only. The northerm part of the withdrawsl area is in-
cluded in aeromagnetic and gravity surveys of the Copper River Basin
(Andre=son and others, 1964).

Adequacy--Bedrock in the southern part of the withdrawal area is pre-
dominantly folded and metamorphosed graywacke and slate of Mesozoic age.
Bedrock in the Chugach Mountains in the northern part of the withdrawal
area 1is predominantly strongly deformed early Megozoic or late Paleozoic
metamorphic roeks and Jurassic volcanic and sedimentary rocks intruded by
small plutons. Mapping Iin adjacent areas suggests that the two terranes
are probably in fault contact. Much of the central part of the withdrawal
area has not been mapped.

The part of the withdrawsl area in the Talkeetna Mountains and upper
Matanuska Valley is underlain mainly by Early Jurasgic volcanic and sedi-
mentary rocks overlain by marine sedimentary rocks of Juyrassic and Creta-
ceous age, Both units are folded and faulted.

In the part of the area within the Copper River Basin, the marine
Jurassic to Cretaceous unitg are overlain by Tertiary continental sedi-
mentary rocks. Most of the bedrock ir this aree ig covered by Quaternary
alluvial and glacisl deposits.

The withdrawal area includes mineral occurrences im the Shoup Bay
area, near upper Mineral Creek, between Tonsina Lake and the Richardson
Highway, and near Sheep Mountain. In the Shoup Bay and Mineral Creek
areas near Valdez, occurrences are mainly free gold in vein and fissure
deposits (Brooks, 1912; Johnson, 1915). Gold production is recorded from
gome of the properties. Associated metals include lead, copper, silver,

and zinc.
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In the area between Tonsina Lake and the Richardson Highway, two
placer gold deposits (Moxham and Nelson, 1952; Moffit, 1918) and one lode
copper-gold-lead prospect (Moffit, 1918) with no recorded production are
includ2d within the withdrawal area.

Two coppar prospects (Martin and Mertie, 1914} Jasper, 1965) and a
gypsum occurrence (Eckhart, 1953) are included in the withdrawal area unear
Shegp Mountain,

Much of the area has not been mapped geologically. The only modern
geologic mapping is in the Anchorage D-1 and D-2 quadrangles. In the re-~
mainder of the withdrawal area geologic mapping is inadequate and no geo-—
chemical sampling 13 available,

Withdrawal 13-p (L1.A.3)

Location--Withdrawal 13-D consists of about 740 square miles bordering
the Gulf of Alaska southwest of Seward.

Present knowledge--Geologic mapping of the withdrawal area is limited

to mapping of shorelinea at a scale of 1:250,000 by U. S. Grant and D. F.
Higgins (Martin, Johnson, and Grant, 1915).

Adequacy~~Bedrock was described as highly folded graywacke and slate
intruded by granitic rocks. The only wmineral occurrences known in the
area are some gmall gold prospects near Two Arm Bay., Little work was dome
on these prospects (Berg and Cobb, 1967). Because of the absence of modern
geologic or geochemical studies, the information level is inadequare for
mineral regource potential analysis of the area.

Withdrawal 13-E (11.A.3)

Location—-Withdrawal area 13- comprises about 140 agquare miles in the
Kenal Mountains of the south-central Kenal Peninaula, about 20 miles east of

Homer.
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Pregent knowledpe--A small part of the withdrawal area that borders

the North Arm and East Arm of Nuka Bay was mapped by Martin, Johnson, and
Grant at a scale of 1:250,000 (1915).

Adequacy--In the area mapped, bedrock is highly folded graywacke and
slate. The remainder of the area has not been mapped geologically. No
mineral deposits are known but the present level of knowledge ig inadequate
for purposes of mineral resource potential analysis.

Withdrawal 13-F (17.d.1)

Location--Withdrawal area 13-F comprigses about 290 square miles in the
Kenal Mountains west of Nuka Bay on the Kenai Peninsula about 20 miles
east-southeast of Homer.

Present knowledge-—- The area along the shorelime of the North and West

Arms of Nuka Bay was mapped at a scale of 1:63,360 and geochemically sampled
by Richter (1970). The only mapping in other parts of the area is mapping
along the shoreline at a scale of 1:250,000 by Martin, Johnson, and Graut
(1915).

Adequacy--In the mapped areas the bedrock is mainly folded sequences
of interbedded graywacke and slate. Gold-bearing quartz veing were dis~
covered in the Nuka Bay area in 1918. Several 3small mines operated between
1920 and 1940 with a total production of about $166,000. Richter (1970)
concluded that the Nuka Bay area appears to warrant further investigation
as a potential producer of small amounts of gold. With the exception of
the area describad by Richter (1970), the data are inadequate for purposes
of a preliminary wmineral resource appraisal.

Withdrawal 13-G (17.4d.1)

Location~--Withdrawal area 13~G includes about 600 square miles in south-



central Chugach Mountains east of Anchorage and north of Prince William

Sound.

Present knowledge--The parts of withdrawal area 13-G that are acces-

sible from fiords and inlets were mapped by Moffit (1954) at a scale of
1:250,000. Much of the northerm part of the area is covered by icefields
and glaciers and is unstudied.

Adequacy--In the area mapped by Moffit (1954), the bedrock is inter-
bedded slate and graywacke of Cretaceous(?) age. This 1is probably the pre-
dominant bedrock for the rest of the area also.

Several small prospects have been described in the Harriman Fiord-
Barry Arm area (Cobb and Matson, 1969) buf none have been productive. The
withdrawal area is near the border of the Prince William Sound district,
which had a considerable production of copper and gold. Most of the known
depoaits from the district were in or near greenstone. No greenstone is
known to occur in the withdrawal area.

Because of the absence of modern geologic or geochemical studies for
any of the withdrawal area, the presently available information is inade-
quate.

Withdrawal 13-H (17.4.1)

Location-~Withdrawal area 13-H comprises about 130 square miles in the
Kenai Mountains of the south-central Kenail Peninsula about 25 miles east-

northeast of Homer.

Present knowledge—-No geological or geochemical investigationsg have

been made of the area.
Adequacy--Geologic investigation with mapping at a scale of 1:250,000

in surrounding areas (Martin, Johnson, and Grant, 1915) show that bedrock
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in surrounding areas is predominantly graywacke and slate intruded by
granitic plutons. No mineral occurrences are known in the withdrawal area
but the information is ciearly inadequate for the purposes of a preliminary
mineral resource potential appraisal.

Withdrawal 13~1 (17.d.2)

Location--Withdrawal 13-T comnsists of about 120 square miles adjacent
to the Chugach National Forest and Kerai National Moose Range northwest of

Seward.

Present knowledge--No geologic investigations of the withdrawal area

are available.

Adegquacy--Moffit, Johmson, and Grant (1915) mapped graywackes and
slates in adjacent areas at a scale of 1:250,000. They showed symbols for
a ''gold lode mine or prospect' on Placer Creek and Redman Creek in the
withdrawal area. The mineral occurrences were not described and there is
no other information avallable to verify the exigtence of these properties.
Adequate knowledge is not available for any of the area.

Withdrawal 13~J (17.d.2)

Location--Withdrawal 13-J comprises approximately 460 square miles
in the eastern Xenai Mountains east of Seward.

Present knowledge--Gordon Herreid (1965) made a geologic and geochem-

ical traverse along the southern part of the Nellie Juan River. The map
at a scale of 1:63,360 and description of the geology along the traverse
are the only reports available on this area.

Adequacy~-Herreid (3965) described the bedrock as graywacke and slate
cut by some dikes and quartz veins. Similar rocks were mapped by other

workers in adjacent areas. No mineral occurrences are known in the axrea.
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Herreid (1965) reported slightly anomalous amounts of metals in only
three samples. With the exception of the vicinity of the south part of
the Nellie Juan River, the existing information is insufficient.

Withdrawal 13-K (17.d.2)

Location-~The withdrawal areas consist of six townships (216 square
miles) which include the islands at the ends of two peninsulas in the Gulf
of Alaska southwest of Seward.

Present knowledge--Both areas were mapped at a scale of 1:250,000 by

Martin, Johnson, and Grant (1915).

Adequacy--The bedrock is predominantly granitic intrusive rocks. No
mineral occurrences are known from the islands. Because of the abgence of
modern geologlc or geochemical studies, information about the islands is

inadequate for purposes of a preliminary mineral resources appraisal,
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SUBREGION 14 (SOUTHERN ALASKA)

Withdrawal 14-A (11.A.3)

Location--Approximately 600 square miles in the Chugach Mountains be-
tween the Copper River on the east, Prince Willism Sound on the west, Chu-
gach National Forest on the south and the Lowe River-Tiekel River vallays
on the north. The area 1s uninhabited and has no land transportation routes.

Present knowledge--No geological or geochemical mapping is available

for any of this aresa. Approximately 2 days of helicopter-supported recon-
naigsance was spent in the southern part of the area during 1971. Brief
descriptions of the geology and mineralization at the asbandoned Midas Mine
in the extreme western corner of the area are the only published geologlc
information (Moffit and Fellows, 1950; Rose, 1965).

Adequacy--Bedrock in area consists of a complexly deformed, thick,
bedded sequence of Mesozoic and early Tertiary metamorphosed giltites,
graywackes, conglomerates, impure limestone, and mafic volcaunic rocks.
Metamorphic grade ranges from zeolite to probable epidote-amphibolite
facies. Bedded rocks are intruded by granodioritic stocks, aplite to mafic
dikes, and quartz veins of probable early Tertiary age. Gold-and-gilver
bearing copper sulfides were mined in the early part of the century from
mineralized shear zones in black slates and related rocks at the Midas
Mine near the western apex of the block. Comparable geologic counditions
potentially suitable for mineralization appear to exist throughout much or
all of this block but available data are inadequate for preliminary mineral
resource potential evaluation.

An adequate resource appraisal will require geological and geochemical
mapping of the entire block at scale of 1:250,000 supplemented by gravity

and ground and airborne magnetometer surveys in selected areas.
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Withdrawal 14-B (17.d.2)

Location--Withdrawal 14-B comprises parts of the Chugach-Saint Elias
Mountains and the bordering foothills and coastal lowlands along the Gulf
of Alaska between Tongass National Forest on the east and Chugach National

Forest oun the west, The area is uninhabited and has noc roads.

Present knowledge--The southern half of the block (designated Bj on
f1g. 1) has been mapped at scales ranging from 1:96,000 to 1:500,000 (Miller,
1961a,b,c, 1971; Plafker, 1967); the northern half of the block (B,) is
unmapped except for a narrow north-south traverse that crosses the Chugach
Mountains (Brabb and Miller, 1962). Geochemical sampling has been completed
on reconnaissance basis over bedrock areas in the southern half of the
block and in coastal areas with placer deposit potentia) (Plafker and
MacKevett, 1970).

Adequacy-~Information in the southern half of the block (Bl)’ which
15 underlain mainly by Tertiary sedimentary rocks and Quaternary unconsoli-
dated deposits, is adequate for mineral resource potential evaluations.
Accessible parts of the area, and adjacent withdrawn blocks to the south,
have been unsuccessfully explored for petroleum during the past 19 years
and all onshore prospects have probably been adequately tested. Beach
placer gold deposits along the coast are toa small and low-grade to be of
immediate economic significance (Thomas and Berryhill, 1962). Geochemical
sampling in the bedrock areas did not reveal any significant anomalous
concentrations of metals, and there are no known mines or prospects within
the area.

Information on the northern half of the block (BQ) ig totally inade-
quate for mineral resgource potential evaluation. This part of the block

is underlain by a diverse sequence of slaty, schistose, and gneissic
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metasedimentary and metavolcanic rocks of Mesozoic and Paleozoic gge that
are cut by granitic plutons of Mesozoic and probable Cenozoic age. No
mines or prospects are known to occur within this part of the block although
geologically comparable contiguous areas to the north and east host copper,
gold, nickel, and chromium mineralization.

An adequate mineral resource potential appraisal will require geological
and geochemical mapping of the entire northern half of the block (approxi-
mately 4,000 square miles) at a scale of 1:250,000, supplemented by geo~

physical detalling where warranted.
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FOOTNOTES TO TABLE

THE ABBREVIATED SUMMARIES OF MINEAAL RESQURCE POTENTIAL ARE QUOTED ( wWHERE
POSSIBLE! FROM THE Q{SCUSSIONS OF THE WITHORAWALS IN THE MAIN B800Y OQF THIS
REPORT., THE SUMMARIES ARE REMOVED FROM THE CONTEXT INTEMDED FOR THEM AND
SHOULD THEREFORE BE EMPLOYED CONSEAVATIVELY. MOREOVER, THE ANALYSES FROM
WHICH THE SUMMARIES ARE ORAWN WERE MADE FOR SUBREGIONS THAT ARE KNOWN IN
YARYING DEGREES OF COMPLETNESS BY INDIVIDUALS WHOSE CONCEPTS QF RESOUACE
POTENTIAL DIFFER GREATLY.

SUBDIVISIONS GF A SINGLE LARGE WITHDRAMWAL.
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Introduction

Ta June 1972 the Alaskan Branch of the U.S. Geological Survey
prepared a report on Lhe stzhtus of mineval resource information or Che
mejor Yand withdrawals of the Aleska ¥atlve Claims Settlement Act of
1971 (U.S. Geol. Surxvey, 1972}, The withdrawals considered were Native
village and regional deficiency areas (sec: ll;a.3, AWCSA) , classification
and natlonal intcrest study aréas for possible imclusion in the four
national systews (sec. 17.¢.7) and classification avd public interest areas
(sec., 1L7.d4.1). ‘the information in the report was used by the Department
of Intgrior'and the Joint Federal-State Land Use Planning Commission for
flaske 1o avviving at the final configuration of withdrawn lands annoupced
in Scptewber 1972 (U.8. Bureau of Laxd Uénagcment, 1672).

- ne finel ccnfigﬁracion cf 11.4.3, 17.4:2, and 17.d.1 lands dncloeded:
maryy @inor and some major bLoundary changes from those used in the June

197

N

study, but the actuxl lznds invelvaed casslned the same with two
exceptions. Those exceptioﬁg are teo wifhﬁxawals (liexe designated d2-38
and 42-39 usinﬁ the ALUIC system) dn southezetern Alaska which were not
included ir (he eariier vithdravales but which ware incluﬁed'ih the 17.4.2

category of tle Septewivy 1972 withirawals.

fatur of wmineral resozvee

This hvial »eport au

infermation ez those tvo late virbdw@awels Zn the sase vay that the June

] ’

1472 report svumarized (he Oflier LLLTTAND myeas.



VIFTUHDRAWAT, aZ-58
Location
Withdrawal d2-36 (fig. 1) lies adijacant to the Internstional
Boun&afy in the Meade Glacier and Juneau Icefdeld parts of the Boundary
Ranges subdivision of the Coest Mounmtains (Wahrhaftig, 1965, pl. 1).
The total area is estimated té‘be about 73€ gquare miles (471,040 acres).

General Geology

“he Coast Mountains ave in general & crystalline complex of schists,
gnelsscs, and grénitic rocks. The schiste and some guecisses are probably
derived from detrital glaegic apd volcanlc rocks of Mesozoic age, but
some wmiy be derived from older vocks. Structuree in the schists indicate
complex and répest:d_deformationl Large bodies cof orthogneisy derived
£row grﬁnitic rocks 0 Mesosuiz ape otceur wigh the sehdsts and paragncisgéﬂ.
Granitic rocks of lete Mesosoic and Cencxoic uge intrude the older rocks;
although thelr extent is bq§rly knowa, it is likely vhat they underlie
nost: of the Coast Mountainz. - The ratio of Late Mescuoic granltics to
Cenoxole is not kndwp.

The Coast Mouutains'c:yﬂtalline’rocks arc bordered on h& southwest
by progressively metamorpivicd yocks of criginal Lnie Paleozodc fo Middie

oy Lite rusozoic nee. To tids severcl-xeilo-uide belt the reous vange fraw

NG

grovraeiict faclios on the L cutiwest o aryphibolite facies o the novtheast
and contadn intevteediate vicgodve facles sor ife wiuwezral assc)lages.  To

the nartheast the crystzlling couploy adijoins lovw preasuve {acise scries
netenarphie roelks of ordgies) Late Peleonsic to Middle or Late Mesozolc

o Py prgads Tee aeyn o S s eI T e o anm v P - A 1 s
¢ge.  borrblovde boratfels fagiag gsceadblupes comwsouly cccur sdjscsus Lo Los

crdrinie hoedlies

S



Across the Internationzi Boundary in Britisgh Columbia there are
scattered areas of ¥arly teo ¥Middle Tei.ziary volcaulc breccias and tuffs
that were apparently erupted from discrete centers at about the same
time that the Ccnozoic granitic rocks were beiny emplaced. Few outerops
of these rocks are known on tbé U.8. side of the boundary.

The withdrawal iuncludes part of the Junez2u Ilcefleld (one of the
largest dn North America), the dHeade Glzcier Iéefield, and & ssries of
steep-sided glacial velleys. The Juncay Teceficld terrane is characterized
by broad undulating glaciers at elevatious of 3,000 to 6,000 feet
separating abrupt-sided bedrock nunataks that rezch 8,500 feet. The Meade
Glacier lcefield consists of intecconnected glaciers at 3,000 to 6,000

“feet that join togethay to form the Meude- Glacier which descendg sradually

im

o wirhiin 2 {ow hoandred fest zhove Lidmwazter. The area of steap-=zid
valleys between the Moade Glscier and the Juncau Jcefields centains valiey
glaciers that are fed by stecp icefalls from the icefielde.
Preseat knowledge
There are uo published geologic wmaps covering the'wizhixewali

Rerommaissayce geologilc maps covel the adiacent ayeas essy of the Jnians
pationsl Boundary (Chrissic, 1857; Southwr, 1971) arnd o - 0 pazt of oo
Janezu Yeefield was mapowd Ly ¥orwas (195%). D. 4, Brew 77. /A B. Teon)

Lave wapnad the bedrock peology of oy of (ha Teofileld (0o Tdsbo o)

The leck of anv kind of gedlovin dinfornating for wost nh who
withdravel weles evglusition of i3l sl yesouv.en dnfermat oo S50 ¢,

Cobb (1872) shows 0o nidrwer gl depos ., L tha wirhdvave aree. Hooer o

- N By - 27y g Am | D Yot i TR - A Y L N N -— T ' . N -
Lrv o the wort and sovdieli ars o openy pead, silver, Toead o b w



progpects and mines of the Juneau Gold Belt (Cpbb, 1972), to the southeast
is a recently discovered molybdenun—silver oceurrence (Brew and Ford, 1969),
and to the east aud southeast are the copper, gold, silver, lead, zinc, and
antiwony deposits associated with the country yocks northeast of the
crystalline complex (Christie, 1957; Scuther, 1971), The wmap pattcrn in
British Coluambia suggests strougly that some of the rocks containing
metallic mineral depesits east of the International Rouudary may extend
across inté the Y.S. in the area of the withdrawal.

Clark and otliers (1972) do not consider the area to lie within any of
the metallogenic provinces that they rocopnize; nevertheless the area 1s
considered here to have gouwe poteantizl for gold, silver, molybdenumt and
copper. The existing geologle and geocb?mical inior@agion le inadequate

fer wineral rozource potentixl evalustion.
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NETHDRAWAL d2~39
Withdrvawal d2--39 (fig. 1) Jies adjacent to the International Boundary
in the vilcinity of the Sawyer, lowes, Baird, Patterson, and LeConte Glaciers
north of the Stikice River. Thx area 1c jin the Boundary Ranges subdivision
of the Cnast Mounigivne (Wabih:itin, 1¢65, pl. 1), The total ares is
estimated to be about 634 scuare wiles (435,760 acres).

wneral Geolooy

The Coast Mowntains arve in general & crystalline complex of schists,
grneizses, and granitic recks. The schigte and some gneisses are probably
derived from detrital clescic and voleanic roeks of Mesozoic age, but gome

‘mzy b dévived fioa older votle. Souctoves in the schists indicate
coxplon oud voowred dcfeisatien, Vi awe boddes of orthogreiss aernived from

granitic rovcis of lesczeic aprm ocecer wirh the schicts and paragucsisses.

Crapicic roens -9 Late ilvonznic acd

nozode age intruvde the older rocks;
gl i’ tliess - -k Ae opaarily koo, A6 Ls likely that they underlie
mosy of e Tov veats e o ihe s Je of Late Mesozoldce granitics to
Cenczati Lo 0 S

PR C ot e bl s are bo aered on the gouthwest by

DY LI e LN co el v asi o evioiwal Lite Paleorode vo Middle orx

! , Z whoolret L Treoacide Tela the wollus range from
o Y conloe o anibolive facies oo the northeast
i hiory U Lrnns mineral To
oY o . K 5 > 3y 1o pressure Locies series
o oo T ans - sorn To P04 e or Lace llesozoic ape.
T PR - W sl ea aomenly vy adizeont to the



Acrosa the International Noundary in British Coluwmbia there avre
scattered areas of EFarly to Middle Tertilary volcanic braeccias and tuffs
that werc apparcntly erupted frowm discrete centers at about the rome tipe
that the Cenozoic granmitic rociis were being emplaced. Jew outcrops of
these vocks are known on the U, 8. side of the boundary.

The withdrawal includes the higheat parts of a connected series of
glaciere that flow generally weunlward to ticdewater. High bedrock ridges
separate the individual glaciers and theily tributéries and une single very
large icefield is present. Glaciers in the area are at elevafions of
3,000 to 6,000 feet and the highest pesk is above 10,060 feet.

Precent Knoviedge

There is wo published wodern geologic mapping in the wilthdrawal. 0lé
reconneissance wapping by Kerr (1931) covers a small part and moderﬁ
recounzissance studies by Souther (1959) cover the area inmedialely east
of the Internatinnel Boundary along most of the withdrawal, Recent werk
immediately to the west of the withdvewal (Clark end others, 1970) included
reconnaissance geologic mapring that js unpublished.

Adeguncy

The lack of geologie and geealinsizal mep coveruge mekes it‘impossible

to evaluate the mipcral ressaycelpctcu:iallof the uithgrawul. Based ow

N

what little is known, ths zrves prob 'y fuclivdes lerge sevoine of neca-—
morphic rock separated by gronivic hovies of diffettntlrypﬁ@ and perhapg
different ages. The wresenszs of ceopney occurrentes ingediiely wost of
the withdrawal (Clark and ottors, 1U7(05 and molvbdesum prespects to tis

east 1n British Columbia (Scuiley, 10L3) supgest tlat ther. pay be sonc

potential for those clemants. Colt (79774, b, ) cuews U incrfilon of



known. eetallic mineral occurrences in the genaral area of the withdrawal.
Most of (hose shown are related to the wmetamorphic rocks of the Juneau
Gold Belt (and its extension to the scutheast) and therefore probably
have little bearing on the potentlal of the withdrawal itself.

Clark and others (1972) did not shoe any metallozenic province
covering the withdrawal, nalthongh tlie boundazry of & large coppex—lead-
zinc-gold-silver province lies not far to the west. Nevertheless, the

area is here considared to have some potential {or copper and molyhdenum.
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