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INTRODUCTION

This report constitutes an appraisal of the known and potential metallic
mineral resources of central Alaska, utilizing the best and most up-to-date
geologic and resource data available. Its main purpose is to provide infor-
mation for forthcoming decisions on classification of Alaska's lands arising
from the Alaska Native Claims Settlement Act of 1971. The report is one of
five resource appraisals of Alaska (U.S.G.S. Open-file reports 78-1-B to F)
that constitute end products of the U.S. Geological Survey's Regional Alaska
Mineral Resource Assessment Program (RAMRAP). Four of the appraijsals (B-E)
describe mineral resources, and one (F) describes o0il and gas resources.

This report consists of two 1:1,000,000-scale maps (designated sheets 1 and 2
of open-file report 78-1-D) showing areas of known and speculative mineral
resource potentjal, a summary of pertinent geologic and mineral resource data
and of conclusions pertaining to resource potential (table 2), grade and
tonnage models (table 3), and this explanatory text.

Central Alaska as considered in this report embraces an area of approxi-
mately 631,000 km2 (156,800,000 acres; 245,000 miz; approximately 42 percent
of Alaska's total land area) that extends from the Canadian boundary
(meridian 141°) on the east to the Bering Sea on the west and from the
approximate southern boundary of the Brooks Range on the north to the north-
ern flank of the Alaska Range on the south.

Specifically excluded from this analysis are the fossil fuels, geothermal
energy resources, and deposits of nonmetallic minerals, excepting asbestos.

However, maps and tables that provide an inventory of the known coal and

thermal spring occurrences in central Alaska are included in the folio of

background data outlined in table 1, and areas of interest for oil and gas in
central Alaska are described in U.S. Geological Survey Open-file report 78-1-F

of this series.
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PHILOSOPHY AND METHODOLOGY

Information concerning a region's mineral endowment is an essential part
of intelligent land use planning. It should be at a scale that permits the
evaluation of individual tracts of land and should be in a form that is useful
for analysis from a number of perspectives, including national mineral needs,
economics, currently available and/or projected technologies, and competing

land uses. The information should include a resource inventory of known




Table 1.--Reports prepared as a foundation for mineral resource assessment

of central Alaska

U.S. Geological Survey

Open-file report numbers Author(s)/Compiler(s)

T1t1e]

77-168-A G. Donald Eberlein,
Judith S. Gassasay,
and Helen M. Beikman

77-168-8 Edward H. Cobb
77-168-C pavid F. Barnes
77-168-D G. Donald Eberlein,

Robert M. Chapman,
Helen L. Foster,

and Judith S.

Gassaway
77-168-E John Decker and
Susan Karl
77-168-F John Decker and
Susan Karl
77-168-G Judith S. Gassaway
(in press)
77-168-H Judith S. Gassaway
(in press)

Preliminary geologic map of

central Alaska

Placer deposits map of central
Alaska

Preliminary Bouguer gravity
map of central Alaska

Map and table describing known
metalliferous and selected
nonmetalliferous mineral

deposits in central Alaska

Preliminary aeromagnetic map
of central Alaska

Preliminary aeromagnetic
profiles of central Alaska

Map (with table) showing
occurrences of coal in
central Alaska

Map showing distribution of
known thermal springs and
selected 1gneous rocks in

central Alaska

1AH maps at scale: 1:1,000,000
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deposits and numerical estimates of possible undiscovered mineral deposits

grouped according to similar physical, chemical, mineralogical, and

grade/tonnage characteristics.

The present analysis should be considered as a first step toward a

comprehensive assessment of central Alaska's mineral resources and has used

the following approach:

(1)

(2)

(3)

(4)

Relevant data on the more than one-thousand known lode and placer
mineral occurrences in central Alaska were systematically

reviewed and analyzed to determine the types of deposits present
and, insofar as possible, their geologic controls and regional
settings.

Using the information in (1), areas of mineral resource potential
have been delineated (see map sheets 1 and 2) on the basis of
existing deposit type(s} and/or on geologic factors and relations
permissive for the occurrence of specific deposit types.

For a number of deposit types it has been possible to construct
models of their expected grades and tonnages of mineral commodities
or of contained metals (grade times tonnage). These models have
been constructed following the procedure of Singer, Cox, and Drew
(1975) and utilize data derived from similar deposit types world-
wide (see table 3). These models are referenced (table 2, column
10) in cases where they have been judged to be representative of
known or speculated deposit types in given areas, and they provide
an indication of relative resource abundance.

In the seven cases where the data have permitted, subjective
probability estimates of the number of deposits, by type, Tikely

to exist within a delineated area have been made on the basis of



the number of known deposits, favorable geologic considerations,
the nature and extent of exploration and any favorable geochemical
and/or geophysical indicators. These estimates are presented in
terms of high (390 percent), intermediate (50 percent), and Tow
(10 percent) confidence levels that the indicated number of
deposits, or more, may occur. For most areas, however, the
information level is insufficient to permit estimation of the
probable number of deposits present. In such cases qualitative
statements as to resource potential and, where appropriate,
applicable grade-tonnage models have been entered into table 2.

The four mineral resource assessments prepared under RAMRAP share a
common philosophy, methodology and format, but details of the individual
assessments differ as a function of the amount and mix of information avail-
able. For some parts of central Alaska the information level is so low that
it has been possible only to generally delimit very large regions of potential
for the occurrence of one or more deposit types, largely on the basis of
geologic analogy and favorable setting (for example, map areas 4, 12 and 14).
As geologic and mineral resource information increases and our understanding
of various deposit types improves, it should become possible to better define
and delimit such regions into smaller areas for which more specific and
precise future assessments of contained mineral resources can be made. Thus,
this assessment will become outdated as geologic and mineral resource infor-

mation increases.



STATUS OF GEGCLOGIC AND MINERAL RESQURCE INFORMATION

ON CENTRAL ALASKA

The adequacy of any assessment of mineral resource potential to satisfy
land use planning, regional mineral exploration and other requirements is
determined in large measure by the level and completeness of the available
geologic information. The assessment must be made at a scale that is
consonant with the information base.

Information about the geology and mineral deposits of central Alaska has
been developed over a period of more than 75 years, but prior to 1959 it was
mainly of a reconnaissance nature and with few exceptions was very strongly
controlied by the occurrence and distribution of placer gold. Accordingly,
the information level differed drastically from region to region and in many
cases has proven to be jnadequate as a basis for obtaining much more than the
crudest perspective of overall mineral resource potential, especially in
regions removed from gold-producing districts. Furthermore, even the most
comprehensive of the earlier surveys did not develop certain kinds of geologic
data necessary to evaluate the Tikelihood that some of the more recently
recognized deposit types (e.g., volcanogenic sulfide deposits, stratabound
and stratiform base metal deposits, island arc porphyry copper deposits,
composite porphyritic biotite granite intrusives having a potential for
tin-tungsten deposits) may occur in a given area. Notable exceptions were
commodity-oriented investigations for tin, tungsten and quicksilver in
selected areas by the U.S. Geological Survey and U.S. Bureau of Mines during
World War II under the Strategic Minerals Program and reconnaissance examina-
tions for radioactive deposits by the Geological Survey on behalf of the
Division of Raw Materials, U.S. Atomic Energy Commission, during the middle

and late 1940's and early 1950's.



Although great disparities still exist among different parts of central
Alaska, considerable progress has been made since 1959 toward improving the
Tevel of geologic information. Mainly as a result of the Geological Survey's
1:250,000-scale regional geologic mapping program slightly more than 50 percent
of the region is now covered by published, modern, ground-based geologic map-
ping at that scale (Bartsch-Winkler, 1977a). However, only about 3.3 percent
of central Alaska is covered by geologic maps at a scale of 1:63,360 or larger
(Bartsch-Winkler, 1977b), the minimum considered acceptable to satisfy most
regional mineral exploration requirements in the western conterminous United
States.

Considerable progress also has been made in recent years toward improving
the quality and extent of geophysical and geochemical data for central Alaska.
Contoured and/or profile aeromagnetic coverage, suitable for regional extrapo-
lations at scales between 1:;500,000 and 1:63,360, is now available for approx-
imately 71 percent of the region, and reconnaissance soil, stream-sediment and
bedrock geochemical data, ranging from spotty to fairly extensive, now exist
for almost 40 percent of the region.

In July 1974, the Geological Survey initiated a multidisciplinary Alaskan
Mineral Resource Assessment Program (AMRAP) directed toward evaluating the
endowment of terranes having high economic mineral potential on a 1:250,000-
scale quadrangle format. Unfortunately for this analysis the results of AMRAP
investigations to date are available for all or parts of only five of the
forty-eight 1:250,000 Alaska Topographic Series quadrangles that cover the
region. However, from these early results it is evident that such studies
are generating the kinds of data that are essential to modern regional
resource analyses. As a result, future assessments can be expected to have

a considerably improved geologic and mineral resource information base that



will enable them to be more definitive, precise, and conclusive.

Perhaps the most serious hindrance to the development of an understanding
of the bedrock geology of central Alaska, especially as it bears on mineral
resource evaluation, has been, and will continue to be, imposed by the region's
natural environment. With few notable local exceptions, central Alaska physio-
graphically is characterized by unglaciated uplands and lowlands whose evolu-
tion has been controlled mainly by periglacial erosional processes operating
under a subarctic permafrost climate. The uplands have been sculptured largely
by creep and solifluction, and their lower slopes are commonly mantled by
windborne silt. Thus, large areas are covered by transported material and by
vegetation that obscure bedrock. Unglaciated lowlands have been formed mainly
by depositional processes that blanket bedrock.with materials brought in from
highlands and tend to erase irregularities in the lowland surface. Underlying
permafrost prevents downward percolation of groundwater, and summer melting
of ice at the top of permafrost keeps extensive vegetation cover relatively
saturated. Thus, large areas of unglaciated lowlands are marshy flats almost
wholly lacking in bedrock exposures. It is estimated that 40 percent of

2; 98,000 miz) is blanketed by a Quaternary surfi-

central Alaska (252,000 km
cial cover of alluvial, glaciofluvial, moraine, muck, swamp, lacustrine,
flood-plain, and windblown deposits, and undeformed subaerial volcanic rocks
(1.4 percent). Accordingly, most bedrock geologic investigations in these
extensive areas of surficial cover are and doubtless will continue to be much

less conclusive than desired for definitive mineral resource evaluation

purposes, even on a regional scale.



EXPLANATION OF MAPS AND TABLE PERTAINING TQ DESIGNATED AREAS OF

MINERAL RESOURCE PQTENTIAL

Delineation and designation of areas

This report includes two 1:1,000,000-scale maps (designated sheets 1 and
2), covering the eastern and western parts of central Alaska, and on which 77
areas of mineral resource potential have been delineated. Each area is
identified by a number which keys it to the same numbered entry in table 2.
The numerical order is progressive in general from west to east and carries
no implications as to the relative importance or favorability of one numbered
area with respect to any other. Areas consTdered favorable or permissive
for the occurrence of one or more of the same deposit type(s) and known or
believed to have similar regional geologic characteristics frgm a mineral
resource standpoint have been assigned the same number. Most of the major
and minor commodities known or suspected to occur within each area are indi-
cated by standard chemical symbols. Minor and suspected commodities are
listed parenthetically. The order of their 1isting is random and is not
indicative of relative abundance or potential importance.

It should be emphasized that important differences exist in the basis for
delineating the various areas of resource potential. Certain areas have been
identified on the basis of known deposits and on extensions of their geologic
features. Other areas have been outlined because results of preliminary or
reconnaissance geologic and/or mineral exploration investigations indicate that
they could contain certain deposit types that have been productive in similar
geologic settings elsewhere. Some areas in the first group are known to
contain important resources; the resource potential of those in the second

group can only be speculative; the remainder fall between these two extremes.



The maps show that some parts of central Alaska have not been included
among those designated as having significant mineral resource potential. For
the most part these areas have been excluded because (1) they contain no
known deposits or only a few scattered small deposits in a generally unfavor-
able geologic setting, and/or (2) they are mantled by a thick cover of
unconsolidated surficial deposits, or by young volcanic rocks. Although such
areas may contain concealed deposits at depth, it is felt there is little
likelihood of their being discovered and exploited using presently known or

foreseeable techniques.

Summary of mineral resource information

The principal data used for defining areas of mineral resource potential
are summarized in telegraphic style in table 2. Included are qualitative
and, where the data permit, probabilistic estimates of potential. The table
contains ten columns, which are discussed briefly in numerical order from
left to right below. For more detailed information on individual deposits
and mining districts, the reader is invited to consult U.S. Geological Survey
Open-file Report 77-168-D.

CoTumn 1. Area outlined on maps.--The entry number shown in this

column correlates with corresponding numbered area(s) of
mineral resource potential on sheets 1 and 2 of the map.

Column 2. Types of known deposits.--Major types of mineral deposits
known to occur within the area are identified in column 2
using terminology commonly accepted among most economic
geologists. In most cases there is evidence of production.
Where more than one deposit type is Tisted, they are
prefixed by Towercase letters to facilitate reference to
related comments in the other columns. Principal and
subordinate (in parentheses) resources are indicated by
standard chemical symbols.

Column 3. Suspected or speculative types of deposits.--Listed here
in the same format as in column 2 are deposit types whose
occurrence within the designated area is considered
permissive because of favorable geologic considerations
and/or exploration history. Also included are minor
occurrences.

10



Column 4. Geologic controls of mineral resources.--Geologic character-
~ istics of known, suspected, or speculative deposit types
Tisted in columns 2 and 3 are briefly stated and, where
possible, principal geologic factors believed responsible
for their localization are indicated.

Column 5. Production and resource information.--Available data and
estimates of production, estimates of identified resources
and generalized statements about potential for the deposit
types listed in columns 2 and 3 are summarized here.

Column 6. Status of geologic information.--This column contains a
summary of the status and scale of geologic mapping, geo-
physical and geochemical surveys, and mineral resource
investigations. Recent industry exploration and mining
activities are also noted.

Column 7. Additional comments.--Statements in this column in general
are intended to further clarify or amplify the statements
concerning geclogic controls in column 4. Additional infor-
mation bearing on the potential for the occurrence of specu-
lative deposit types is also presented here.

Column 8. Summary of mineral resource potential.-~This column contains
generalized information relevant to the overall mineral
resource potential of the area, as well as a summary of the
principal geologic factors that render the area permissive
for the occurrence of certain deposit types.

Column 9. Estimated number of deposits.--Where warranted by the avaijl-
able infarmation, subJective probabilistic estimates of the
number of deposits, by type, 11kely to exist within the
designated area are presented in this column. These estimates
are assigned high (90 percent), intermediate (50 percent),
and low (10 percent) levels of confidence that the indicated
number of deposits, or more, may be present. The absence of
an entry in this column indicates that data necessary to
construct such estimates are lacking.

Column 10. Grade and tonnages for deposit types.--Where occurrences in
a given area are judged representative of a designated deposit
type, reference is made to the appropriate grade-tonnage or
contained-metal model to provide an indication of expected
size (table 3). Not all models presented in table 3 have
been referenced in this column because not all of the deposit
types modeled are known to be represented 1n central Alaska.

11
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and base metal sul-
fide minerads; Jo-
calty cassiterite,
platinum, monazile,
orpiment, realgar,
atlanite, and bls-
mith slso preseal.
Chremlie found in
some of the placers
provably derbved
from smal) ultre-
maffc Intresives

la}Ten lade depos-
1is have produced
mercary ia thils
region and spprox-
imalely two dozen
additiona] depesits
arg known o oCcur,
The reglon is con-
sidered faverable
for the otcurrence
of more deposits
{b)Bench and ibraam
platers have pro-
duced approximatety
7,000 kg (2.262,000
ol gold
{c|Productica from
two small goid-bear-
Iag quarty vela de-
posits was abgui
84 kg (2,700 o2} of
1 and 81 kg
2,600 o) of silver,
about 4 tons of Pead
and a 1ittle zlnc
(*.6 ton}. Md-
ftional deposfts
are posstble,
"Parphyry gold”
deposity, associated
with quariz monzonlie
stochs, probahiy con-
tafn & signiflcant
rasaurce of low-grade
gold

CHAACE_ ERE ARE

Tie WRGER PRESENTED
O HoRE DEROSITS

90% 50T ML <hance

that

Lhere

are

3\ M 110 deposits

Oof mjre

[amercucy
moded
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. ’ (cHrregular quartz
4. (cont.) veins up to two inches

thick cut lower Jer-
tiary quartt monzon-
ite stocks end contain
gold, scheelite and
base metal sulfide
minerals, and a tittle
cassiterite, Qthers
contain cinmabar and
stibnite. Emplacement
of the plutons may have
been cortrolled by
Iditarod-Hixen fault
and related structores.
Widely scattered min-
eralized quartz veins
alsa assoclated with
smalt lower Tertiary
albite rhyclite por-
phyry Iatrusions

51
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GEPDSITS
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GEQLOGIC COHTﬁOLéS! QF
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PRODUCTION AND RE-
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SOURCE 11t

STATUS OF GEDLOGIC M-
FORMATION
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ADDITIONAL COMMENTS

SUMMARY OF MiNERAL

RESOURCT POTENTIAL

ESTIMATED NUMBER OF
1] PERC
THERE ARE

THE NUMBER PRESENTLD

6.

(a)Fe{Ti)~--
magmatic

(a)au(Pt, Hy, Sb)--
placer

{bYAu--placer

{cMo-~-vein
{hydrothermat?)

{dlHg (Sh)--possible
yeln and open space
f1iling tode deposits

b}{&u Cu, Sh}-—ve1n
drothermal}

{Ni Cu)—«magmatir. {1}
Cy, Zn, Ag}~-

passible suuﬂarine

volcanogenic sulfide

deFosits relate to
mafic tavas {7)

{a}Single known south-
eastward dipping tabular
titaniferous magnetite
pearing pyroxenite intru-
stve at least 1,200 w
{4,000 feet } thick uader-
Tying area of 10 wn?
4 square ni1es; or more
Keowk Mowntain}.
b)Stream andfor bench
placers.
(c}huriferous quartz.
carbonate velntets ia
contact zong between
serpentinlte and fine
grained mafic intrusive.
{d)5imiYar to notation
i under area 4{a)

{a}Modern stream, bench,
and fossil placers. Source
of most of gold was gold-
guartz veins in and ad-
facent to Upper Cretaceous
quartz monzonitic plutons
and smaiter Upper Creta-
ceous-tower Tertiary

atbite rhyclite intrusives,

Byoroduct platisum proba-
bly derived from small
vitramafic [Jurassic 7}
intrustves,

{b)Quartz valns associ-
ated whih some of the
Cretaceous graaitic intru-
sives cantaln go¥d, stib-
nite and copper minerais.
{c}Tuluksak River dredge
yielded specimens of
bornita asd asbestos from
witramafic bedrock
{d}A)though their occur-
rence has not yel been
demonstrated, the pelt
of Jurassic (and some
Permian) mafic volcanic
rocks that underlies the
KM part of the area may
have some poteatial for
submarine mafic volcano-
penic suifide deposits

{a)}Estimated 2,4
bililon tons of
kypotheticai re-
sources containing
15-17% total iron
and 14.5-12% mag-
netic iron. Ko
production

{be known

roduc tion,
fc)sing1e KAowa
oaccurrence,
Changel sampies
contain up to

1t ppm gold, Ho
knwn production

{a)Most of the
major goid pro-
duction from bench
placers, as at
Bear Creek, where
st111 older unger-
lying gravels may
have potentiat for
more gold.  Minor
platinue recovered
from some of the
placers but the
amounrt 15 unkaown,

Many of the streams

drafining northward
inte Kuskokwim &,
coatain traces of
gold and may have
some placer poten-
tial, especially

bereath the blanket
of glacial outwash.

{b)Re known pro-
duction.

¢y ---

) --.

{2)Company airborne and
gropnd geophysical surveys
and diamond drilling pro-
gram. Sma1} area north

of Diliingham covered by
USGS contoured aeromad
(1:125,000 scale}. Re-
gicnal geology poorty
known. Western part
covered by pre-1940 recon-
naissance 1:250,000-scale
geologic mapping by VUSGS
Extensive glacla) cover
{including ealian],

feconnaissance 1:250,000
scale-gealogic mapping
(1659) by 056s. Little
prospecting. Essentially
ne presently avallable
qegchemical coverage.
Horthern half covered

by EARA seromay and Jasnaa

ray and profiles (1:500,000

scele)

{a)Deposit covered
by 90-400 feet of
glacia) deposits,
Most rocks are sil-
feifled argillite
quartzite and 1ime~
stone {Permian-~
Triassict).

[¢]One occurrence

of wolybdenite
réportedly found
near head of Silver
Horn on Lake Beverly
{d)No known deposits
but avallable geo-
logfc information
suggest that undis-
covered deposits
may be present ia
western part of ares

Hote: adjoins ares
8, southeyn Alaska
{USGS Open-file
report 7B8-1-t)

(a)Cinnabar a
comnn constit~
vent of many of
the placers,
natably those
of Bear Craek

{a)A single titani-
forous magnetite-
bearing pyroxenite
{ntrustye contains 9
40 estimated 2.4x10
tons of 15-37% togal
fran (10.5-12% mag-
aetic iron}

{d)}AY though there
are no known mer-
cury mines or pros-
pects within this
regfon, Tts western
pertion tx similae
in geology to area &,
a reqlon of wnown
mercury deposits

and prospects

(a)Bench, stream and
fossil placers have
béen mingd. Fossid
placers may have
potential for add-
1tlonpal gold.
{b)Quartz veins,
which carey goid,
copper and antiaony
minerals, are scat-
tered throughout

the regloa

{d)The belt of Permo-
Jurassic mafic vol-
cantc rocks, that
occurs ta the north-
weit part of the
reglen, is permissive
for the occurraace
of mafic volcanogenic
depasits. Ho occur-
rences ace knowe in
this generatly poorly
exptored reglan

{dImercury
model

[d)}mafic
volcanogenic

node)
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FURMAT 10

SUMMARY OF MINEAAL

UHHAS ESTIRATED NUMBER OF
RESOURZE POTENTTAL

DEPOSTTS PER

CE HERE ARE
THE NUWBER PRESENTED
TR HORE DEPOSTY:

D

(a)AuiPt)~-placer

{a}Hg---yeinlets and
open space Tilitngs
{b)Au, Ag {Lu, Fe,
Bi, W, Yh, REs}--
coptact metamorphic
{cyhu (83, Sn, W, Th,
U)-- placer

(b)AuICu. b, Mo, Ag)
veipn {hydrothermat)

{a)(5b)---possible
stibnite associated
with mercury minerats
in veinlets, disseming-
tions and open space
fitiings (7

(a}¥ainly modern siream
plecers. Source of gold
probably quartz veins
related to Upper (reta-
ceous-lower Tercfary
granftic intrusives into
mafic volcanic and assoc-
iated clastie rocks
{Permian-Jurassic)
{b)Ouartz-calcite veins
4p 1o 30 cm {12 ins.} thick
contain native gold,
galens, moiybdenite, chal-
copyrita and traces of
scheelite and wolframite,
Arnald prospect Teport-
edly contained high
sitver values

{a)Cinnabar occurs mainly
as breccia f111iag in
dolomite and dolomitized
Timestone (Middle? Ordo-~
yician) atong southeaste
ward dipping faults that
are probatly related to
farewetl fault zome [see
also {tem ¥4 above}
{o)Tactite zones (including
skarn) in lower Paleozoic
platform carbonate rocks
adjacent to guartz mon-
20nite stacks {Uipper
Cretaceous-tower Tertiary}.
Gold also disseminated in
the monzonite {porphyry
oldt}.
?c)Stream placer deposits,
especially those that
cross contacks beiween
Qquartz manzoalte intru-
sives and carponate
rocks {see above}

{a)Estimated total
gotd production
2bout 3,000 kg
(96,000 fine ounces}
plus byproduct 541~
ver and a little
platioum, mainly
from five deposits
{b)Lode deposits
known Since about
1914, but none has
tean productive.
Potential exists
for discovery of
add{tional vein
deposits but

thelrs total prece
Tous and Dase
matal resources
propably are small

(a)White Mountain
deposit has pro-
duced an estimated
14+ tons {400+
flasks} of mercury
since 1964, Cinna-
bar distributed
over an area

6-8 ki (4-5 mites)
Jong and wvp to

1.6 km {1 mi) wide
{b)iode mines in
Hixen Fork area
have produced an
estimated 1,600 kg
(50,000 ozs) of
g0ld and a 1{ttle
silver, matnly
beiween WWl and
WWET. Copper con-
teat ramngaes from
2-12% but no at-
tempt made 1o
recgver it.
(c}Production data
an gotd placers
tacking but in
Hixon Fork area
the amount proba-
bly was less than
that froa the lode
depesits

flecent {1959, 1974}
1:250,000-scale recon-
neissance geotogic map-
ping by USGS. Little
known company activity.
Regional aerdmagnretic,
gamma ray profiles (ERDA),
and reconnaissance geo-
chemical (USGS) coverage.

Southern part of region
3 ong of the geologic-
atly least known areas
of Alaska. Northera part
iaciuded in AMAAD studies
now in progress, Geochemi-
cal studies in Mixon Fork
mine area by siate and
USGS. Central areas cov-
ered by 1977 USGS aeromag-
netic profiles (1:250,000-
scale)

(a)Cinnabar pre-
sent in many of
the placer con-
centrates. HMiaor
scheelite at
Elephant Creek,
Area includes
pillow basalts,
diabase and gabbra
with minor chert
argillite and
volcaniclastic
rocks that may
correlate with
fampart beli of
yolcanic ophiolitas
{see area 1)

(a)sttbnite not

a recognized con-
stituegnt of the
White Hountaln
deposit, Lut

could be present

in as yet undis-
coverad lodes.
(D)Hixon Fork

lodes contained
avrtferous pyrite,
chalcopyrite,
copger carbonate
minerals, native
bismuth, dnd mingr
amounts of bornite,
scheelite and
traces of radio-
active minerals
{parisite, allanite)
{c)Placer concen-
trates in Hixon
Fork area also
included scheelite,
casslterite, allan-
ite and thorianite

{a}stream gold pla-
cers have been mined
3,806 kg; 96,000 oz},
Some of the streams
carry byproducts, in-
cludlng siiver, plati-
oum and tungsien

(YA number of goid
and sulfide bearing
quart2 veins are known
ie the regien. To date
nane has been product-
tve. Potentlal exists
for additional discov-
erfes, but resqurce
potentiat considered
simald

{c)}Reglon contalps
rock types which dre
geglegically permis.
shve for the ocours
reace of mafic vol-
canagenic deposits.

Ho accurrences are
preseatiy known

(a)One deposit, White
Mauaktatn, has pro-
duced 14+ tons (4004
flasks) of mercury.
Other deposits may

occur
{b}3 skarn deposits
aré kogwn, One,

Nixon Fork, has
produced about 1,60
kg (50,000 oz}of gold
ang a 1tetle silver;
copper was present

but not produced.
Region {s favorable
for the occurrence

of additional deposits
{c)5tream placers have
been mined

{¢hmafic
volcanogenic
model
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10.

(a}{Cu, In, Ag)w-
possible submarine
volcanogenic sulfide
deposits related to
mafic lavas (7)

{b}{Cu, Pb, In, Mo, Au)
«-- wein and pacphyry
depasits associated
with granitic and rhy-
alitic igneous rocks {7}
{c){Pt, Cr, Fe, TH}---
magmatic depasits {1])
{dH{Au)-~plracer (2)

{a){Cr, Asbestos)---
pessible podiform
chromite, chromite
layers and cross~fiber
ashestos deposits as-
sociated wich uitra-
#afic rocks.
{b){M}}---possibie
nicketiferous resid-
ual depostts {(7)

Although the oaly known
mineral resources derive
from a single occurrence
of chalcopyrite in con-
tact zone of a diorite plu-
ton and from placer geld
on bars of the Anyik

River and 1ts tributar-
fes, the following fea-
tures contribute to am
overall geologic settiag
cons idered suitable for

the pccurrence of deposits
types indicated as specuia-
tive in the adjacent
column: (tiwidely distrie
buted marine mafic velcanic
rocks (Lowar Cretaceous),
in part propyliticaily
altered, and intruded both
by granitic plutens {Jpper
Cretaceous) and high-levet
rhyolitic bodies with
their extrusive counter-
parts {(Upper Cretaceous-
lower Tertlary: {2)major
northeaseward trending
faults; {I)several mafic
and at teast 1 known
wltramafic fatrusive body

{a)Known occurrences of
chromite and smad} seams of
cross~fiber asbestos la
typical atpine serpentin-
fzed dunite and peridotite
tectonite {and overtying
layered gabbrod that con-
stitute the ultramafic
parts of a¥ilochihonous
cphiclite complexes.
{b}Patenttal restduval
deposits enriched in
nickel (laterites) ultra-
wafic rocks, particelariy
at the edge of and bepeath
overiagping aon-marine
coal-bearing mid-Creta-
ceous-lowes Tertiary
sedimentary rocks that
border the uliramafic
ophi¢lfte belt northwest
of the Ray Mountains

Area has nD known Reconnaissance geclogic

recorded production; mapping by USG5 (:2,500-

definitive resowrce scale). Scuihern gquarter

data lacking covered by ERDA aercmagne-
tic and gamma roy profiles
(1:500,000-scele). Little
known prospecting

Recent 1:250,000 geologic
mapping and more detailed
studies of the aphiolites
by USGS. Locaily good bed-
rock and seream sediment
sampting coversge. Con-
toured state aeromagnetic
maps avaljable for most of
the areas except in Hylato
quangrangle. Little kaown
todustey activity

{a)Chromiwn values
range as high as 9%
in selected USGS
grab samples of dun-
ite streaked with
grains of chrome
spinel from the
Kanuti-Kilotna
Lreeks area. Com-
posite chip samples
coptained 2400-3000
ppm chromium, 1900-
2400 ppm nickel and
bejow detectable
{atomic absorption)
amounts of platinum
group metals. Since
ng visible sulfide
minerats have been
detected the anowal-
ously Kigh nicke}
content s consld-
ered to be present
in siytcate miner-
alf{s}. Bedrock
samplas from ultray
mafic rocks in the
Yuki River region
contain 10001500
ppm nickel and
generally 700-1500
pn Chromium

Area also included
in the belt of
upper Cretaceous-
lower Tertlary
rhyolitic intru-
sive and extrusive
rocks described
under area 11 below

These vitramafic
and layered gabbro
ophiolitte complex~
es have been In-
terpreted as re-
presenting the
rool zones of
allochthonous
sheets, the lead-
ing edges of which
are the basalt-
diabase-chert
complexes noted
under ares 11
below. Area 10
on map also
locally centatns
elements described
under ares 12
below

RESOUACY, POTERNTIAL TS |PERCEN TOHNAGES
CHANCE THAT THERE ARE E%§5§¥%§
THE NUMBER PRESEHTED TYPE
0K ®ORE DEPOSITS TTH TABLE 3]

hlthough this region {a)mafic vol-

contafias only § kndwn canpgenic

mireral occurrence, it modg?

has been little pros-

pected and the geolo- {b)porphyry

gic setting is permis- copper

sive for the occurrence mode’

of the following deposit

types: mafic voicancgen- {¢)podiform

ic deposits (associated chromi te

with Cratacegus basalt model

and andesite}, porphyry

copper deposiis [(asso-

ctated with Cretaceous-

Tertiary rhyolitic vol-

canics and high level

intrusives), podiform

chromite deposits {as-

sociated with ultra-

mafic rocks) and gold

stream placers {asso-

ciated with Quater-

nary ailuvial deposits)

(alknown occurrences  $GI 503 103 chance  (a)podiform

of chremite and asbesios that  chromite

in alpine witramafic there  model

bodies. Podiform chro-
mite deposits are § 20

fossihle

biAYthough there are
a0 kaown depostits, the
geniogic setting is
permissive for the
occurrence oF laterite
nickel deposits

are
66 deposits
ar mde
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[Cu, In, Ag}---possible
submarine volcanogenic
sulfide deposits

(Pb, n, Ag, Cu, Au)---
possible disseminated
sulfide deposits and
veins assoclated with
s1licic intrusive and
extrusive ignequs
rocks (1)

Pillow basalt, diabase

and gabbro with minor
chert, arqillite, vol-
canfclastic rocks and
limestone of the Rampart
belt of dismembered oph-
folite complexes [Miss
issippian to Jurassic)
offer a potentially
suitable geologic set-
ting for the accurrence

of massive andfor dissem-
inated stratabound vol-
canagenic sulfide deposits
associated with pfllow
lavas similar to those

at Cyprus, Dman, and else-
where

Humbered areas define a
belt at lgast 725 km
{450 miles) and up to
128 m {80 miles) wide
that contains swarms of
porphyritic rhyelitic to
dacitic dikes, 5ills and
other small plutons and
non-marine extrusives
{Upper Cretaceous-lewer
Tertiary) that are for
the most part localized
atong northeast trend-
ing faults. Some are

a5 young a5 Migcene.
Locally developed
pyritiferous zones are
extensively oxidized.
AMtered zones of silica
and sericite. Area may
contaln und{scovered
porphyry copper deposits

Ko known occur-
rences and re-
squrce data
essantially lack-
ing. Limited
gepchemical data
indicate the
ophiolitic assem.
blage northwest of
Livengood carries
the highest values
of copper, [gen-
erally 15-700 ppm,
1 sample showed
15600 ppm) and up
to 0.1 ppm silver
in bedrock samplas

Ho knovin produc-
tive depostts and
releyant resource
data almost totally
lacking. However,
one such altered
zone about 96 m
{100 yards long)

in the upper Kanutf
River arej contains
disseminated galena,
sphalerite and py-
rite. Grab samples
contain 700-20,000
ppm lead, trace to
3,000 ppm zinc,
3-30 ppm sflver and
70-500 ppm copper.
Similar altered
rhyolfte bodies on
the Indlan River
about 120 km

(75 miles} to the
southwest contain
small, but anomal-
ous, amounts of
Tead copper, s11-
ver, gold and

mo 1y bd enum

Most of the indicated
areas covered by post

1966 USGS 1:250,000-scale
geologic mapping except
for Kaiyuh Mountains-Yuki
River area. Hegional ERDA
aeromag and gamma ray pro-
file coverage (1:500,000-
scale). Reconnaissance
USGS geochemlcal data
exists for most of the
areas. Little known
ewploration activity by
indus try

Hortheastern half covered
by recent USGS 1:250,000
scale reglonal geologic
mapping. Other data in-
clude ERDA aeromag and
garma ray 1:500,000 pro-
files, and some USG5 bed-
rock and stream sediment
geachemical data. South-
western part generaltly
poorly known. Mg known
systematic prospecting
for the indicated spegu-
lative targets

$mall mafic and
vitramafic #ntru-
sives assocfated
with these ophi-
olites may have
some potential
for chromium and
asbestos. ([Bed-
rgck samples
locally carry

» 5000 ppm Cr).

The gealogic
setting 15 also
considered po-
tentlally
sultable for
the ptcurrence
of uranium

Geotogic setting
1s considered per-
missive for the
occurrence of
mafic volcanggenic
sulFide deposfts
although no such
deposits, or aven
pcurreaces, are
presently known.
Regfon has not
teen throughty
prospected for
this depasit

type

This region has
not been through-
Iy prospected for
base metals., The
rock types present
{small felsic 1n-
trusive and extru-
sive rocks) and
thelr structural
setting, together
with extensive
altered sreas and
associated geo-
chemical anomalies,
contribute kg a
ge0logic setting
which is conslid-
ered permlssive
for the occur-
rence of porphyry
copper deposits
and uranium de-
posits assoclated
with granitic amd
rhyot{ti¢ rocks

mafic valcan-
ogenic model

porphyry
Lopper
model
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13. {a}Au, ¥{5D)---
placer

(o1 Sayoager

{a)6old in beach and
modern stream placers of
UngaYik River area pro-
bably derived from smali
mineraltized intrusives
{Upper-Cretaceous) iato
warine Cretaceous {Alblan?)
sedimentary rocks.
éb}Beach placers

cJScores of claims

staked pre-1909 on Christ-
mas Hountain Upper {reta-
ceous quart: wonzonlte
granadiorite intrusive
body

fa)Produckion date
Yacking, but pro-
babiy well over
370 kg (12,000 oz}
af gold. Mining
{including dredoing}
has spanned over 60
years at least
through 1975, A
few pounds of
scheelite recovered
1918, Placer gold
may atso be con-
centrated at base
of submerged altuv-
tum along Former
valley af Ungalik
River and as an
offshore residual
depostt formed
when sea level rose
to its present
position.
[b)Beath doposits
along northwest
shore Morton Bay
contain traces of
cassiterite {tin)
and scheelite
tungstenj.
c)stibaite float
angd cotors of gold
from streams drajn-
ing Christmas
Mountain, but ao
record of any
develapment work
or production

Recent reconnaissance

unpuh]{shedl:ESG.Oﬂﬂﬁcﬁia

geologic mappiag and

coastal &tudfes by USGS;

USBH pecomnailssanca
sampiing of beach and

riyer deposits, Horton

Bay

{a]Stibaite present
in h2avy goncen-
trates. Offshore
and beach placers
may be present at
mouth of Ungaluk
River

{c)5tibnite re-
ported ta quartz
velas on ridge
between Shaktalik
and Ungalik Rivers

{a}Stream apnd bench
gold placers have
been mined as re-
cently as 1975.
Total production
well over 170 kg
(12,000 oz}, A
few kitograms of
byproduct shestite
{tungsten)} have
been recavered.
Buried Pleistocene
strean channels
beneath Hortos

Bay have saine
potential for
placer goid
{c)Stibrite-gold
véins assoclated
with Yyper Creta-
ceous granttlc
intrusive bodies
accur in the
region
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AREA

HAJOR TYPES OF KHOWH

SUSPECTED OR SPECYLA-

GEOLOGIE CONTROL%S] of
M RC

PRODUCT 10N AND RE-

STATUS OF GEOLOGIC 1H-
H

ADDITIONAL COMALNTS

SUMMARY OF HINMERAL ESTIMATED NUMAER OF ERADES AND

T DEPOSITS VE TV HIK| SUURCE _INFORMATION FO RESOURCE POTENT EAL OEPGSITS {PLRCENT TORNABES
[THED _EEEE:SITS !!HCEUEES l%LL UNTTS METRIC C THAT TRERE ARE  FOR TRIS

Eﬂ HWIHOR QLEUAREHCES LESS DTHERWISE THE HUMAER PRESENTED DEPGSTY TYPE
MAPS RDICK OR WORE_DEPOSTTS
4. {aYAu{Sn, Pt, Bi)-- {c)}{U, Th)--possibie Aress outlined general- ‘{2 jPoorman-Ruby- Recent 1:250,000-scale {a)Hative blsmyth, {a)Fassil gold placer {d)tungsten

placer

{bJAg, Pb(Zn, Cu,
Az, Mol--polymetalt
veing

dissemninations in jgne-

ous rocks{?)

{4)(Sn, %, Be)~-possi-
ble veln, disseminations
andfor tactite deposits

{e){Cu, Zn, Pb, Ag}--
possible stratabound

{volcanogenic?) massive

and/or disseminated
sulfide deposits

1y define the Auby ge-
anttcline which 15 under-
Tain by pelitic and cal~
cérecus schist, quartzite,
and carbonate rocks (Pale-
ozeic and Precambriant}

and widely iatruded by
Cretacecus Quartz manig-
nite, biotite granite

and by granidiorite, and
smalier granitic plutons

of Late Cretaceous-garly
Terttary age.

[a}Abput 751 of the more
than 70 placer goid mines,
prospects ang pécurrences
are concentrated in the
Poorman-Long-Ruby area
where pay streaks are for
rost part, deeply buried,
discontinuous, and bear
littie relation fo present
stream Channels. Ultimate
source of metals considered
to be small gquartz veins in
highly decomposed metamor-
phic bedrocks and related
to Upper Cretaceous-early
Tertiary granitic intre-
sives. (Compare Ophir dis.
trict, area 4.)

(b}Mainly argentiferous
gatena-bearing guartz veins
in quartr-mica schist,
{c)Quartz wonzonite and
granite of the Meloritna
pluton contain above-
average amounts of uyranium
and thorium. Radlometric
anomalies ower parts of the
Stthylemenkat Lake and
Melezitna glutons suggest
possible disseminated wra-
alun and thorfum in intru-
sives and will rocks.
{d}Many of the Cretaceous
granitic plutons of the
Ruby geanticiine and thelir
assocfated cantact rones
contain pegmatites and
quartz-tourmaline veins, as
well as geochemically anom-
alous amounts of tia, boron,
beryliium, lithiwn and, 1o0-
cally, Tead and rare earths.
These and other geologic
considerations make the fn-
dicated areas permissive
for the occurrence of

tong areas has pro-
duced well over
12,000 kg (400,000
fine ounces} of
gold {about 2% of
Ataska's total
placer gold Qut-
put), plus byprod-
gt siiver and &
Tittle platisum, A
few tens of tons of
cassiterite also
recovered, but mast
was rot shipped %o
smeiter, Sowe of
the ground was gxe
ceedingly rich,
Geolggic nature of
the placers suggest
some undiscovered
pay streaks may
st1§l exist. Pro-
duction from the
Moralock and Toxfe

geologic mapping by USGS.
Government alrborne mag-
netic and radiometric re-
gional coverage fairly
complete except southwest
part of area. Some USGS
bedrock and stream sedi-
ment geachemistry. Recent
¢laim staking in Melozitna
Hot Springs arga {radio-
matric anomaly). Other-
wise 1ltiie known system-
atic prospecting except
for lode and placer gold

maoran Creeks area pro-

bably did aot exceed
150 kg (5,000 ox} of

geld, plus byprod-
uct silver. Cas-
siterite a commvon
constitvent of
those placers and
some was recovered,
but 1t is uncertain
that any was ever
marketed.

{bJOF seven known
socurrences only
one has produced,
Perseverance mine
and adjacent Valley
claims yieldded 204
tons (225 short
tons} of ore that
daveraged 73X Jead
and 3.6 kg per ton
{104 oz sitver per
short ton), Uadis-
covered vein depos-
1ts probably exist,
et their resource
potential for the
tadicated matals s
Tikely to be low.
(c){d{{e)ﬂo proguc
tion. Definitive
resource data Yack-
ing

platinum, schesiite
and allanite pres-
ent in some of the
glacer concen~
trates.

Locally includes
:;enents of area

KOTE: Thera are
differences in dis-
tribution and
boundaries of ares
¥4 betweea Central
and Northern Alaska
(USGS Open-file
Rept. 78-18) re-
gions owing to dif-
ferences in geo-
Vogit interpreta-
tigns af the avall-
able data in the
respective regions

tactite made)
{e)felsic and
intermediate
volcancgenic
sulfide model

depos{ts have been
mined in the reglon.
Productjon has been
well over 12,300 kg
{400,600 az}. By-
products recovered
inctude sitver,
platinum and tin.
There 15 a potentie}
for additional de-
posits in the reglon,
{b}Bne deposit and
six occurrences of
argentiferous galena-
bearing quargz velns
are known in the re-
gion.  The ope depos-
it was low tonnage
{204 tons) but very
tigh grade {731 leac¢
and 3.6 kg silver per
ton). Some potential
ex1sts for addétional
deposits.

¢)The rock types
granitic iatrysives)
and known loc¢al radio~
metric and geochemical
anomalies signify a
gealtogle setiing per-
missive for the occur-
rence of disscminated
vrapfum and thorium
minerals.

{a)The rock types
present (granitic 1n-
trusive rocks), to-
gether with anomalous-
1¥ high values of tin,
beryll{un and iead in
gecchemical samples,
suggest & geclagic
satting permissive for
the gccurreace of tin
and tungster in vein,
grelsen aadfor tactite
deposiis.

[e}A1though this re«
gian contatns no known
ocecurrences of acid-
intermedtate volcano-
genic sulfide deposits,
{1t 15 not Knowh Lo have
been theroughly pras-
pected for base metat
depasits, especialiy
of that type, The
rocks present are
coaxtensive with and
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14, {cont.}

15, {atau--placer

h]'(:u. Fb, An, Ag,
Ho, Au, W)--veias
and disseminations

tin-tungsten valn or greisen
deposits and aetal lifergus
tactite {skars) deposits,
especially where the plutons
have intruded calcarecus
schist,

{e)The petitic schists and
associated metamorphic vocks
or the Ruby geanticline are
Vthogenetically simllar to,
and are considered to be co-
eatensive with, the low- to
mediun-grade metamorghic
rocks of the southers 8rooks
Range that contals the re-
cently discovered Arctic and
Picnic Creeks stratabownd
{volcanogenicl} massive
and/or dissemipated sulfide
deposits. This reglon of
centrat Alaska {3 therefore
considered to be geclogi-
calty permissive for the
occurrence of such as yet
undiscovered deposits

{a)Mainly modera stream
gravels that drain contact
zones between Lower Creta-
ceous andesitic rocks and
Upper Cretaceous quartl
menzonfte and granodiorite
plutons, as well as miner-
alized zones in the wol-
canics.  Some reconcentra-
tion from glaciofluvial
deposits.
{b)Tetrahedrite-galena-
sphalerite veins 1p altered
andesitic velcanle rocks
(Lowar Cretaceous]) near the
(ndian Hountain granodio-
rite-quartz monzonite plu-
ton {Upper Lretaceous);
disseminated sulfide min-
erals i fault controlled,
altered, silicified, fine-
gratned fetsic intrusive
rocks (Upper Cretaceous or
lower Tertfary} and ande-
sitic host rocks (see area
12 above)

Reconnalssance 1;25C,000
geclogic mapping (1966,
1977) and reconnaissance
geochemical sampling of
selected areas by USGS.
Reglonal ERDA aeromag
and gamma-ray profiles
{1:500,000 scale}

{a)Total known pro-
duction about 260
kg (8,500 ¢z) gold
plus byproduct sil-
var, an amount much
too small ia wiew
of the extensive
mining on Indian
River and Bear and
Utopia Creeks,
Dredgiag on Bear
Creek as recently
as 1975.
{b}Anomalous amounts
of copper (up to
1,500 ppm), lead
{up to 3,000 ppm),
zinc {up to 3,000
ppm), silver f{up to
700 ppam), and goid
{up to 6 ppm) im
stream sediment
andfor sglected
grab samples. Ho
known development
woerk., Potential
resgurce for indi-
cated metals in
known and undiscov-
ered todes 15 prob-
ably small

SIMUARY OF MINERAL

Some creeks con-
tain abundant bar-
{te bounders with
fine-grained teg-
rahedrite, galens
and sphalerfte.
Cassiterite and
platinua group
metals reposted

{n fear Creek
placer concen-
trates. Area cok-
tains elemeats of
ares 12 above

ESTIMATED WUMBER DF | GRADBES AND

RESOURCE POTENTTAL POSTTS [PERCENT - TOHRAGES
Tmucu m; HERE ARE . FOR YRIS
HE RUMBER PRESENTED BEPOSIY YYPE
R WORE DEPDSITS

Hthologically

stmilar o pelftic
schists in the south-
ern 8rooks Range that
contalr the Arctic
and Picnic Creek de-
posits. Thus, the
region §s considered
permissive for the
occurrence of felsfe
and intermediate voi-
canggenic sulfide
deposits

Stream gotd placers
have been extensively
mined locally. Pro-
ductior has been wall
over 260 kg {8,500 oz)
of gold plus byproduct
siiver
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SUMMARY OF MIRERAL
RESOURCE POTERTTAI

zones and velns

streaks in Tower Duaternary
stream gravels and gener-
ally related to the drais-
498 basin that existed he-
fore 3 to 52 m (10 to 170
ft} of s#1t apd muck coy-
ereqd the area. Definite
lode sources for the gold
and c¢assiterite have not
been found anywhere in
arga, Placer grayels pay
have been derived from un-
exposed quartz veins imme-
diately north of the well
defined tin belt. The
veins may have been brec-
clated and mineralized with
cassiterite and towrmaline
during Tertiary intrusive
activity. Cassiterite and
g0id need not have Come
from same source. Chro-
mite, picoiite, tlmenite
and wagnetite were grobably
derived from several ser-
pentinfzed ultramafic God-
1es 1n area,
{b}Minera)ized shear zones
in horafels related to
Tertiary grasitic Intru-
sives

14,000 kg (453,000
oz, about 2.2%
Alaska's placer
output). plus sev-
eral hundred tons
byproduct cassiter-
1te from beld about
19 km {12 mi) long
and 1.6 km {1 mi}
wide. 235 tons
{262 short tans)
cassiterite repori-
edty produced 1911~
1919, Waylang
{USGS, 196%) esti-
mated as of 194)
taflings contained
about 201 toms (222
short tons} of cas-
stterite (indicated
reserves) and about
820 tons {900 short
tons] of proven and
tndicated cassiter-
ite reserves In
buried placers 1n
areas with system-
abic drilling and
near mined pay
streaks. Additicn-
al inferred cassit-
erite 1a the basins
of Patterson and
Baker Lreeks and
west of Weodchopper
Creek amounted to
about },000 tons
1,100 short tons).
Reserves of gold In
taitings were esti-

reglonal genlogic mapping.
YSGS contoured aeromag

at 1:250,000 scale. Locatl
detalled aeromag by indus-

try.
{a{Dezailed studies and

sanpling progeams in Tofty

tin belt by USGS and USBH,
{p)UsaN diamond dri1tling
and sampling program

{1954} on Hot Springs Dome

minaralized rones

mated to be about 130 kg

{4,300 oz), Lode re-
sources entirely
speculative, Re-
source estimates
probabiy valld at
least through 1998
{biNone of the lode
deposits has been
productive, Thelr
resource potential

_appears io be small

AREA MAJOR TYPES OF KHOWN SUSPECTED OR SPECULA- GEOLOGIC CONTRQL(S) OF PRODUCTION AHD NE-  STATUS OF GEOLOGIC IN- ADDITLOHAL COMMENTS

JuT- DEPDSITS TIVE 1Y MIH MINERAI L‘R‘EEWE( - SDURCE JRFORPATTOR  FORMATTON

LIHED BEPOSITS [INCLUDES ALL UNITS METRIC

o HTROR OCCURRERCES &NLESS—MH RWPSE

MAPS THOTCATED)

16. {ajAu, Sa (Cr, W, (b}{Pb, Ag. Au, Cu}-- {a)Placer deposits re- {ajGald production Area covered by recent {a)Rare earth min-
RE's)--placer mineratized shear stricted to several pay 1899-1961 about {1975) 1:250,000-scale erals {monazite,

aeschunl te, and
xenotime} rather
widaspread among
the placers but
sot concenirated
into minable de~
posits. Smadl
amounts of schee-
Hte, cinnabar and
native copper lo-
cally present in
concentrates

{a}Stream go0ld plac~
ers have ylalded
about 14,000 kg
{457,000 o2) of goid
plus byproduct silver
and several hundred
tons of casstterite
{tin}. Remaining
cassiterite resources
{21} categories)
probably de sot
excerd a few thousand
tons of cassiterite.
(b)Mineratized shear
rones and quartz
¥etns 1n contact
zones of Tertiary
granitic fntrusives
contain sulfide min-
erais {Pb, Ag, Au,
Cu). No production
15 kngwn
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HAJOR TYPES OF KHOWN  SUSPECTED OR SPECULA-
DEPOSITS TIVE TYPES OF MINE
GEPRSTTS (IRCLU

L
MINOR _OLCURRENCES

GEQLOGIT CONTROL!S! oF
RCE

PRODUCTION AND RE-
SOURCE INFORMATEOH
B
LESS OTHERMISE
IROICATED)

STATUS OF GEQLOGIC IN-

ADDITIORAL COMMENTS

FORMATION

SUMMARY OF MINERAL

AESOURCE POTENT 1AL

(a)Au(Ag, Sn, W, Cr. .-
Pb, B, Mg, RE's)--

placer

{b)5biAg, Pb, Cu,

Mnj-=yeln

fodiform chromita

{Ni, Cr, Pt, Bsbestos)--

{a)Bench and present stream
placers. Source of gold
probably in mineralfzed
quartz veins in schistose
lower Paleozoic rocks and
contact zones related to
Upper Cretacecus-lower Ter-
tiary plutons. Locally
comon chromite and some
of the copper présent 1a
heayy concentrates probably
derived from mafic and
ultramafic rocks of the
Rampart ophiplitic belt,
{b)Small vein deposits
hearing silver-lead, lead-
gold-copper, and antimony
may be relakted to Upper
Cretaceous-lower Tertiary
iatrusive activity. Two
manganese OCCUrrentes Con-
sist of {rregular masses
and thin seams of psilo-
melane of probably hydro-
thermal origin in lower
Paleozoic chert and/or
quartzite

Discontinuous belt about
13 %o (79 mi) dong and up
to 3 {1 3/9 pl} wide of
tectonically emplaced
alpine-type serpentinite
contains eccurrencas of
pediform chromite, afnor
cross-Fiber velnlets of
asbestos, and geochemically
anomatous amounts of nickel
with respect to similar
rocks In other parts of the
world

{a)Productjon data
incompliete but
smatl- and large-
scale placer miatng
operations probably
have accounted for
ug to 3,100 kg
{100,000 oz} of
gotd from the
1880's to present.
Much of the gold
quite pure (>900
Fine). Potential
for future mining
not knawn but fer
most part 1ittle
virgin ground re-
mins. Some
streams (e.q.,
#inook Creek) may
warrant reevalua-
tion for large-
scale operations

at elevated gold
prices.

{b)Seven known oc-
currences. Only
recorded lode pro-
duction has been a
few hundred tons of
antimony are in the
early 1950's from a
depasit on Sawtooth
Mountain. Potential
for future lode min-
ing wnknown but
probabiy small.
Area may contaln
plutgng Ehat have
characteristics of
tin granites

Grab rock samples
contaia up te 0.51%
nickel and low, but
detectable, amounts
of pratinum, palla-
dlum and rhodium.
One setected sample
of chromite con-
tained 12.8% chro-
mium. Geperal ab-
sence of sulfide
minerals suggest
the observed anoma-
ious nicke) content
may be assoclated
with s11icate min-
erals. Additional
covered badies of

Recent (post 1970)
1:250,000-scale geologic
mapping and regional geo-
chemicat sampling by USGS.
Contoured aeroman at 1 mi
spacing (USGS). ERDA

aerama? and gamma-ray pro-

Files (1:500,000 scale

feglonal 1:250,000-scale
eologic mapping by USGS
?19?1?; USGS contoured
aeromag {1:250,000 scale).
USGS regional bedrock and
stream sediment sampllng.
hich of belt staked by
industry about 1970

{a}Nonecanomic
amounts of chro-
mium, copper, lead,
silver, tungsten,
bismith, mercury,
and rare earth
minerals present
in concentrates of
many of the plac-

ers.
(b}Geochemical 1y
anomalous amounts
of tin, lead, 5il-
ver . ¢opper, Iing,
arsentc and rare
earths present in
bedrock and stream
sediment samples
in vicinity of gra-
nitic imtrusives

Serpentinized ul-
tramafic rocks may
represent part of
dismembered ophio-
MHtic compiex

{a)Bench and stream
gold placers have
been mined. Produc-
tion has been apgrox-
imately 3,100 kg
{100,000 oz) of gold.
Patential for future

production s unknown,

but probably tittle

virgln ground remains.

{b)One of seven known
polymetal veln depos-
1ts has produced a
few hundred toas of
antinony ore

The occurrence of

chromite and minor
cross-fiber asbestos
in serpentinite svg-

gests that the re-

g§ons have a poten-
tial for the occur-
rence of podiform
chromite and asbes-
tes deposits

ESTIMATEQ NUMBER OF GRADES AND
THERE ARE
THE MUMBER PRESENTED DERISIT TYPE
DR MDRE DEPOSITS [TH TABLE 3]
90% 50¥ 0% chance podiform
that chromite
therg model
are
4 14 45 deposits
or more
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T 18, {cont.)

52

19. {a)hu~-placer
{bJSb, Hyg (An, Ag)--
vein and breccia
11 1ng

{c){Sn, W)--possible
velp, disseminated

and/ar tactite deposits
{d){Au)--possible Yow-

grade disseminated
geposits

{a)5tream and bench gold
placers representing modern
and anclent stream-channel
deposits deveioped on
mature Quaternary erosion
surface and largely buried
by later sediments includ-
tng s11t and muck (frozen}.
Saurce of gold belfeved to
pe metalliferous quartz-
caicite veins that constd-
tute small Jodes associated
with numerous small quartz
monzonite snd monzonite
{Tertiary?} intrusives.
{b)Mainly smadl quartz-
carborate velnlets contain-
ing gold, siiver aad stib-
nite spatially related to
manzonite stocks and dikes
or probadle Tertiary age.
Altered grapite at head of
Dlive Creek contzins 1ow-
rade deposits of cinpabac,
?c]The known local occur-
rencé of cassiterite,
scheelite, topaz, iourma-
iine and rare earth miner-
315 in selected placer
conceatrates, as wel) as
geochemically anomalous
amounts of baron in stream
sgdiment samples, within an
area known to contaln Ter-
tlary grapitic fatrusives
{including biotite granite)
suggests the possibility
that varecognized or undis-
covered tin granites with
associated tin-tungsten
veln depasits may be pres-
ent.
(d}The genlogle setting aad
sulte of geochemically
anomalous metalts (espe-
cislly arsenlc, mercuery and
antimony} krown to be pres-
ent in certain of the
dratnage areas suggest the
region may be permissive
for the octcurrence of low~
grade disseminated gold
deposits {Carlin-type)

tecton{zed sarpen-
tinite may occur on
strike with or par-
atle) to the major
ultramafic trend.
Tota) resource po-
teniiai not known

{aliitvengood placer See area 1A above
district has produced (a}Considerable company
well Qver 12,000 kg exploratory dritling of
{320,000 fine ounces) placers, especially in
of gold {about 2% Livengood Creek area.
of Alaska's total {b)USBS bedrock, streak
gold placer produg-
tien). One of the
aost recently de-
valoped placer dig-
tricts 1n state.
Availadle data sug-
gest district con-
talos sizable gold
resources that mer-
it additional eco-
nomic apprajsal.
Information from
640 darill holes ia
gravels of Liven-
good Creek area
alone indicates
agout 13 mitiilon
o {17 mi1lion ydd)
of material with
ayarage recoverable
golg content og 0.8
?{m [$3.20;{d
gold at $5,14/93
$160/02)]. Area
may contatn as yet
undiscovered plac-
ers representing

of Livengood (1967)

former stream chan- \

nels burjed beneath
frozen muck,

{6}Of the eight
known ode occur-
rances, only two
have had even token
production. A small
amount of stibnite
was shipped from a
vain gn Liveagood
Creek and a 1ittle
clpnabar was recov-
ered from the de-

- posit at the head

of Oitve Creek.
Stream sediment and
spring sediment sam-
ples locatly contain
anomilous amounts of

sediment and spring sedi-
ment sampling 1o vicinity

{alHeavy minerals
identified {n con-
centrates include
chromite and chrome
spingl (derived
from uitramafics--
see area 18], cin-
nabar, stibnite

and less abundant
sches)ite, cassit-
erite, and uranium-
thorium-rare earth
minerals

GRADES_ AND
B

FOR RIS
ncﬁgr ?'PE

{a)Stream and bench
placers have produced
well over 12,000 kg
(380,000 oz} of gola.
Considerable poten-
tia) for additicaal
production eaists,
Based on 640 dri)1
holes, Indicated re-
sowrces in the Liven-
good Creex area aluge
ape equal o 12x 0
o (171100 yd?) at
0.8 g/md ($3.207ydd;

old at $i60/02),
?b}tlght sulfide-
bearing quartz-
carponate veins are
knows Lo occur within
the region. Only two
have produced even
small amgunts of pre.
Some potential for
addittana] deposits
exists,

{¢c)The presence of
Tertiary granites,
togelhar with anoma-
tows amounts of baron
in stream sediment
samples and the pres-
ence of cassiterite,
scheelite, topez,
tourmaline and rare
earth minerals in
placer concentrates,
suggests a geologic
setting permissive
for the occurrence of
tin and tusgsten in
veins, greisens and/or
tactite deposits.
{d)The regior has an
unknown potentlal for
low-grade disseminated
gotd deposits (Lariin
type)

{c}tungsten
tactite model
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AREA MAJOR TYPES OF KNOWM  SUSPECYED QR SPECULA- GEQLDGIC cournmgs} OF PRODUCTION AHD RE-  STATUS OF GEGLOGIC IN- ADDITIONAL COMMENTS — SUMMARY OF MYNERAL ESTIHATED HUMBER OF GRADES AND
quT- DEPOSITS YIVE $YPES OF WIMERAL T SOUR SOURCE THFORMATIOR  FORAATION RESOURET POTENTIAL P PERCEAT TQUNAGES
LTHED ncp%%:su EI?&U?:CW L0DES - TALL ORITS METRIC ERANC WY ARE  FOR_THIS

a MINOR OCCURRERLES UNLESS OTHERWISE THE HUWOLR PRESENITD  DEPQSIT TyP
MADS - TapICATEDY — DRHORE OEPOSTYS
15, (cant.} gold, arsenjc, mer=

cury, antimony,
malybdesum, silver

. and boron, espe-
clally along fault
ones cut by Ter-
tiary intrusive
rocks. Although the
known lode depositis
have haretofare
DrOYEN YNECONMHYE
because they are foo
smal) and low grade
to mine, they sug-
gest the possibility
of additional con-
cealed depasits in
this pooriy exposed
region of seamingty
favorable geolagy.
Some company explo-
ration for lode de-
posits.
{c ke production.
Definttive resource
data lacking.
{diDefinitive re-
source data lacking



AREA MAJOR TYPES OF KHOWN SUSPECTED OR SPECULA- GEOLOGIC CONTROL(S) OF PRODUCT IO AND RE-  STATUS OF GEQLOGIC IK- ADDITIOHAL COMMENTS SURELARY OF MiNCRAL ESTIMATED MUMEER DF GRADES AND
- DEPDSTTS VE 1% MINERAL RESOURCES _— HF G N FORMATION RESOURCE ™ POTENTTAL ﬁtFas‘i'fsiap‘sac:m_ TOHRAGES
LINED nmsjg[]@ 5 gau. URITS METRIC EHANC REAL ARE  FOR TRIS
an HT URRENCE NLESS GTRERMISE THE WOMBER PRESENTED  OEPOSIT TYPE
MAPS INOTCATED) DRWOREDEROSTYS (TN TASLE 3}
20 {alAu{Sn, W, Sbl-- {e}{W, Sn)--possible {a)Principally stream {2)1902 through Regfonal YSGS 1:250,000- {a)Heavy minerals (a)Stream and buried
placer vetn, greisen, andfor piacers formed In creek 1963, Falrbanks geologic mapping of Fair-  1in placer concen- bench placers haye
ih Au. (Ag)--vela coatact metamorphic valleys tn Pliocene and area was largest banks {\966? and Livengood trates wainly the produces iarge
¢}Sb-~vein {tactite} deposits Pleistocene time during a  placer producer In  (1971) quadrangies, and same as in lodes {240,000 %9: 7,650,000
{diW--contact metd~ complex series of events Alaske, ylelding 1:24,000-5cale coverage of and include stib- or) amaunts of gold,
morphic and vein that frciuded an earily about 240,000 ke D-1, 2, 3 Fairbanks sub- nite, schepiite, Fhe area has been
perlod of gold-bearin {7,650,000 fine quadrangles. ODetalled wolframite, chrom- exteasively drilled
gravel deposition, fol- ounces) of goltd USES and University of ite, ang a wide by previous opera-
fowed by erosion and re- roughty {375 of Alaska stodies of surfi- variety of sulfide tors and only merg-
concentration of much of total Alaskan ctal and pedrock geology, wminerals. Locally, inal iands are
the gald from the earlier placer production} fairbanks ares. Contoured nrative bismuth, thought to remein
gravels inte later placers plus byproduct sf1- 1:250,000-scale aeromag- galena, native cop- unworked
that were offset from the ver. Main produc- netic coversge by USGS and per, cimnabar, and {b}Praduction from
Jocation of the earlier ing cresks were State. Arez considered to urantum, thorium 65% mines has been
channels, Some of the Cleary, Ester, . pe rather thoroughly pros- and rare earth mia- about 1,500 kg (240,000
fattial sccumulations re-  Fairbanks, Dome, pected for gald, ant{mony, erals also present. az) of goid ami},200 kg
oafn as fragmentary bench and Goldstream and  and tungsten deposits, but Ho kaown lode (33,000 of of silver
deposits, Deposits burted thelr tributaries. outcrops are poor owing to source for cassi- from gold bearing quartz
peneath cover of later Placer operations extensive cover of surfi-  terite which occurs veins, Potential
Quaternary Joess and fro- by USSR & M, once cial deppsfts. in minor amounts in for additional
zen 510t and muck. Source iavolving as many {b)(c){d}Fatr to good geo- Stream concentrates production unknuwn
of the pold and assoctated as sixz dredges, togic informetion level throughout area, but considered to
heavy metals belleved to  were closed down in exists as result of de- Scheelite fairly be moderate 1o small
be Jocat, malaly from min- 1384. Most of the talled examinations and compon i severd) {clApproximately
eralized quartz veing potential ground expioration progvams by creeks but ne kaown 2,700 tons of anti-
assoclated with Upger Cre- has been exten- government, industry, and  lode tuagsten re- wory have been pro-
taceous{t)-1ower Tertiary sively drilled by University of Alaska saurces, duced from suifide
ranttic intrusives. former operators. {0){c)(d}Current bearing quartz veins
?b]F{ssure veins 2 in, to  Some of the margin- ming activity Deposits generally
3 £t thick that cat schist at placer gold re- almost ail contain small ton-
and are spatially related sources doubtless na?es of are
to Upper Cretaceous-Tower rematn, aspeclally {d)Tungsten has been 9013 50% 1082 chance (d)tungsten
Tertiary granitic fntru-  in tailings and produced from tactite that ractite
sive rocks, including areas that could depos it and as a by- there wode)
quartz diorite, blotite not be worked dur- product from gold- are
granite, and related por-  Ing former dredoing quart: veins. The 1 1 3 deposits
ries. operations, bdut largest known depasit or mare

Lz

{c)Stibnite and suifanti-
monide minerals generally
present In the same quartz
veln systems and geologlc
satting as the Jode gold-
silver deposits. However,
at a few places, stibnite
was deposited 1o the prac-
tical exclusion of other
syl fide minerats and gold.
The deposits occur princi-
pally in tha Pedro Dome,
Ester Dome, and Sturdough
Creek argas in a belt

about 21 wm {13 mi) long
northeast of Falrbanks.
{d)Scheelite in tactite
zones developed at comtacts
batween pegmatitic granitic
iatrusive rocks and ienses
and beds of marble and cal-
careous schist. Scheelite

quantitative re-
source data are
vravaitable,
b)About 7,500 kg
240,000 o0z) of
eld and 1,200 kg
?39.000 oz} of sii-
var proguced to
1960 from 65 mines.
Most of the silver
occurs in lead sul-
fantimonide and
sulfide minerals,
In some casas, gold
content of closely
spaced quartz vela-
lets was sufficient
to permit mining
over zones 8-12 ft
wide. Lode poten-
tial unknown but
probably moderate

{Stepovich} produced
36 metric tons of W03.
Some potential exists
for additianal tactite
deposits but they are
Yikely to be small and
scattered

{e}The presence of
cassiterite in placer
concentrates and gran-
itle intrusions (in-
cluding porphyritic
varfeties) suggests
the area is geologl-
cally permisséve for
the gcgurrence of tia
granlte with associlated
tin and rungsten vein
deposits
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MAPS - N DT QWHORE DEPOSITS (TN TABLE 31

20 {cont.) also present in aurifer- to small.

8¢

ous quartz velas in

schist and {n graaitic and
pegmatic dikes.

{e}The presence of minor
but ubiquitous amounts of
cassiterite in placer con-
centrates of streams
draining poorly exposed
tedrock arezs underiain by
Late Cretaceous-early Ter-
tiary blotite granite plu~
tons with asseciated por-
phyries and tocal pegma-
tites that have intruded
calcaregus schist and
marble suggests the

area could concefvably
contain as yet undiscov-
ered tin granites with
asspclated tis and tung-
sten veln or contact
metamorphic depesits

{c)Total production
of antimony ore has
been about 2,700
metric (3,000 short)
toss, majaly prior
to World War Ii and
from 18 of more

thar 50 Tocalftfes
kpown to contatn
antimony minerals.
Most of the produc-
tion was from flve
wines, twp of which
were eperated maiply
for anttmony. TYha
remaining production
was a byproduct of
gold mining. In
1942 USGS estimated
about 27 tons (30
short tons) of
stockpiled nigh-
grade ore containing
ware than 30% anti-
mony, about 2,704 tons
(3,000 short toas)
of Yow-grade dunp
material and about
45 tans (50 short
tons of proven high-
grade material at
various mines and
prospects, Inferred
resaursas not esti-
mated, but doubt-
less. present.  Prob-
abty several hundred
tons of ore shipped
since 1942,
(d)Scheelita lode
deposits known at
about two dozen lo-
calitieg, all in
Pedro Dome area.
targest known de-
posit (Stapovich)
produced about 36
tons {4,000 units,
20 Tos to a short
ton} of W0y through
1944, main?y from
tactite zones de-
vejoped at inter-
sections of pegma-
tite dikes and mar-
ble. 5mal} tonnages
of scheelite concen-
trata also produced
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0. (cont.)

2l. (abhu, Sn, W {Pb,
8, Th, U, RE's])--

placer

(tYAu, Ag, Pb, Cy--
vein and veln networks
{cHSn, M, Cu, Pb, Mo,
Th, RE*s)--vein: ols-
semtnations in 1g-
aegus rocks; por-
phyry(?)

{a)5tream and bench glac-
ers 1.2-4,6 m {4-15 ft)
thick burted bereath (-3 m
{0-10 ft) of muck (mostly
unfrozen). Gold beileved
locally derived from min-
eralized quartz veins
{some of whick contain
visihle gold} in schist
and Upper Cretaceoys-
jower Yertlary granitic
plvtons that constitute
the bedrocks of the
drafnage basins.
{b)Quartz velns and veln
networks In schist, spa-
tialiy related to smajil
Upper Cretaceous-lower
Tertiary intrusives, con-
taln gald, argentiferqus
lena, and malachite.
?2]Bedrnck sampies from
sma}1 Upper Cretaceous-
lowgr Terttary Intry-
sivas, laciuding both
equigranular and porphy-
ritic varieties of bip-
tite granlte, cantain
small amounts of schee-
11te, gatena, molybde-
alte, stibnite, monazite,
and allanite, with acces-
sory flgorite and topaz.
Associated guartz veins
contain scheelite, wol-
framite, and cassiterite,
The primary and second-
ary {piecer} occurrence
of these miaerals in the
indicated geologic set-
tings suggests that the
arga may contain unrecog-
nized and/or undiscovered
porphyry copper deposits
and tln granites with

as byproduct from
gold-quartz veins,
Known resources are
small, Area moy

. contafn undiscoy~

ered deposits, but
they are llkely to
be smal? and
sparsely distri-
buted

{a)Gotd placers
have produced about
26,000 kg (835,000
fine punces) or
more of gold since
their discovery tn
1893, Many of the
placers cortain
subeconomic amounts
of cassiterite
which was recovered
with gold and wol-
framite at Oeadwond
freek,

{b)ho known pro-
duction from three
occurrences,  Known
resoyrces thus are
smat]l but potential
exists for the dis-

covary of additional

deposits.
{c)Three known oc-
currences. Wo pro-

duction or known
development work,
(d)Definitive
resource data
Yacking

assoctated tin-tungsten yelas

(see {¢), additional com-
ments coiumn].

Area poorly kaown peolog-
tcally., Little or no
gecchemical control. Re-
cent USG5 (1974} contoured
aeromagnetic covarage
{1:250,000 scale). uni-
versity of Alaska thesis
work i Mount Prindle
area,

{d)Recannalissance mineral
sampl{ng program by USBM/
BLH/USGS (1977}

(2 }Heavy concen~
trates aiso locally
include wolframite,
allanite, blsmuth-
enite, galena,
cinnabar, xenotine,
topaz, and tourma-
line. Some of
these are slightly
uraniferaus.

,b v

cjAL Mount Prin-
dle, lower Terglary
porphyritic, Fine-
Lo coarse-gralaed
biotite granite
luton is5 cut by
aplite, quartz
porphyry, aad tour-
maling-bearing pag-
watite dikes, and
contains veia
fluorite, as well
a5 anomatousty
high tin and boron

(a)Stream and bench
ptacers have produced
abuuvt 26,000 kg
(835,000 oz} of gold
{b}Though none has
produced, two prog-
pects and one accur-
rence of gold bearing
quartz veios are kagwn
fn the region. There
(s some potential for
Lhe discovery of add-
ftfonal deposits of
smal) tonnage

{c)The rock {porphyri-
Lic granites) and the
ainecals present {n
bedrock samples
{scheelite, galena,
malybdenite, stibnite,
mnazite, allanite,
flogurite and topaz)
suggest a selting
which is geologically
permissive for the
eccurrence of porphyry
copper deposits and
possibiy Lin-bearing
?ranites.

divatues of uranium
{up to 400 ppm) in
stream sediments from

the coatact area of the

Mount Prindle plyton
Suggests that some

of the granitic intru-
slons of the region
have some potential
far uranium

(c)porphyry
copper modej
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21, {cont.)
22. {a}Au{Sn, W, Bi)--
placer
(A
L]

{b}{<r, H1)--possible

ragmatfc deposits
(cmn. W, Bi}--possibie

vain, greisen, andfor
tactite depostts

{d)Anomatous uranium de-
tected in stream sedi-
ment {up to 400 poa) and
spring sediment {up to
570 ppm) samples from con-
tact zone of Mt. Prindle
grasitic pluton {early
Tertiary) [see {c), addi-
tional comments column]
suggests that this and
simifar {otrusives have
some patentlal for dis-
semtanated wraniom

{a)8urfed stream placers,
Gold and subeconomic
amounts of scheelite, cas-
siterite and bismuth,
probably derived from
quartz-carbonate veinlets
in Paleozolc and/or Pre-
cambrian{?) schist. :
{b)Area contains several
kaown smalt uleramefic
intrusive bodies with 2
virtually wnknown but
probably smal} potential
for chromium, cross-fiber
asbestos, and nicke).
{¢)Presence of small but
ubiquitous amounts of
cassiterite, locally
abundant scheedlte, and
bismuth, as well as ac-
cessory tourmaline in
some stream concentrates,
suggesss the possibility
af as yet undlscovered
tin-tengsten veln, grei-
sen and/or tactite de-
posits especially asso-
ciated with lpper Cre-
taceous-lower Tertiary
granitic Intrusives known
to ocewr In the area

{a)Total gold pro-
dvction from ten
known daposits not
known but probably
did not exceed 110 kg
10,000 oz). Stream
concentrates from
Salcha River drain-
age area contain
Yocally abundant
nrative bismwth and
scheelite, but
there is a0 record
of elther having
been recovered.
Cassiterite also
prasent in concen-
trates.
(b)Definitive
resource daka
lacktng.

{c}Early AMRAP
stream-sediment
sample resylts show
anomalous tin
values

Area currently being stud-
ied under USES AMRAP pro-
gram. State and USGS con-
tovred aeromignetic cover-
392 {1:250,000 scale).
Area belfeved to have been
thoroughly prospected tut
mainly for gold placers.
Bedrock exposures generaily
poor telow ¢.000-3,000 fi
altttude due to heavy veg-
itatfon and cover of
surficial deposits

{b}Genaral absence
of sulfide minerals
suggests that any
micke) present is
likety to be s1i-
cate phases

{a)Ten kaown placer
deposits have produced
tess than 310 kg (10,000
oz} of gold. The region
has been extensively
prospected but mainly
for gold
{biThe presence of small
bodies of witramaflc rack
suggests the area is per-
missive for the occurrence
of podiform chromite and
cross-fiber asbestos
deposits
ic)The rack types present
granitic intrusiens
into localty calcareous
scnist). together with
the presesce of cassit-
erite and tourasline in
stream concentrates Sug-
gest the area i$ permis-
sive for the occurrence
of tin and tuagsten In
veins or greisen andfor
tactite zones

{¢c Ytungsten
tactite model



AREA HAJOR TYPES OF KNOWH SUSPECTED OR SPECULA- GEOLOGIC CONTROL(S) OF PRODUCTION AND AE-  STATUS OF GEOLOGIC IN- ADDITIONAL COMMENTS SUMMAHY OF MINLRAL ESTIHATED NUMBER OF GRADES AKRD
- DEPOSTTS ] M Ffmsm_ﬁs?éﬁﬁté‘]' SOURCE THFORMAT [N FORMATIGN RESOURCE POTENTTAL DEPW[;E%%} TORHAGES
LTHED - DEPDSITS [INCLUBES LL JNTT3 MEIR - CHARCE YHAT THERE ARE  FOK TAIS
om MIHOR OCCURRENCES UNLESS OTHERWISE bfg%ﬂmfﬂ PRES gl*.T_EE 1T TYPE
MADS R SRS T IATE Ok WORE DEPOSITS
23. {a)Au(Sn, W, P&)-- {b){5n, W}--possible {a)Peeply buried stream {a}Tetal production Area included 1n Blg Stream heavy min- (3)Buried stream and
ptacer veln, grelsen andfor and restdual gold placers, of placer gqold Delta guadrangle pres- eral concentrates residual placers have
tactite deposits Gold derived from miner- about 3,000 kg ently being studied under contain galena, produced mors than
eralized quartz vejnlets (95,000 oz) of gold USGS AMRAP pragram. scheelite, cassi- 3,000 kg {95,000 oz)
in schist {Paleozofc and 440 kg (24,000 State~contoured aeromag-  terite, and tour- of gold, The area
angfor Precambrian?), oz) of silyer, netic coverage (1:250,000 malfne has been extensively
Deposits In Banner {reek  mainly from Tender- scale) and stream-sedi- eaplored for placer
area conflaed to vicin- foot Creek, Most ment and bedrock sampling old
ity of Upper Cretaceous of the ground is program (1976). Area t)The rock types {b)tungsten
rhyolite porphyry Intru-  low grade over a peorly exposed due to present {granitic tactite model
siyes belieyed to have tength of about &  extensive cover of surfi- Intrusions iato
teen emplaced 2lorg the Kkt ?3.?5 mi}. Pro- cial deposits and vege-~ lacally calcareous
Richardson 11nsament duction since 1930  tation cover schist), together
and throughtut which not known. Stream- with the presence
the gotd may have been sediment samples of scheelite, cas-
disseminated. show greater than siterite and touy-
{b)Presence of schee- threshold amounts raline in stream
lite, cassiterite and of lead and copper, oncentrates sug
tourmaline In heavy miin- andfor zinc. Area gest Lhe area is
eral congentrates from has been well pros- permissive f?r :he
several of the sireams pected. Potentla) e o i‘ n
draining the area sug- for recovery of and tungsten in
gests the possible pres-  significant addi- veins or grelsen
ence of undiscovered tin-  Liona) amounts of andfor tactite
tungsten Jode deposits placer gotd from rones
as50ciated with Upper virgin or previcus-
Cretaceous-lower Tertiary )y worked ground
granitic intrusives probably Tow,
{b}o known cccur-
rences. Resource
data lacking
24. (2)Au--placer [b)({Cr, M1, asbestos)-- ia Stream placer. {a)Three kngen Parts of belt in Eagle and {b)Sulfide-bearing (a}One of three known
possibla podiform chrom- biliscontinucus belt of placers, gne of Charley River quadrangles  greenstone, en- placer deposits has
ite and cross-Fiber small, tectonically em- which has produced covered by receni USG5 crusted with cobalt produced at least 31 kg
asbestos deposits asso- placed, alpine-type ser- at least 31 kg (1976, 1369, respectively} bloom (erythrite) 1,000 oz} of gol¢
ciated with ultramafic pentnite and serpentin- {1,000 cz) of gold 1:250,000 geolegic mapping has long been known b}The presence of 90% 50% 10%  chance {blpodiform
rocks. 1zed perfdotite bodies, since early 1900'¢. and regional geochemical at Eagle Bluff serpentinized ultra- that chromite
{e){Cu, Pb, In, Co, Ag. with assoclated masses {b}0ne known occur- stream-sediment and bed- mafic rocks, together there model
En)--pessibie submarine of silica-carbonate rock., rence of podiform rock sampling. Entire belt with one known occur- are
volcanogenic sulfide de- considered to have a low® aad low-grade dis- covered by contoured USGS rance of podiform and 1 10 40 deposits
posits associated with potential for occurrence seminated chromite. 1:500,000-scale 2eromag. disseminated chromite, or more
mafic lavas, of podiform chromite and Chromite present Also state-contoured aero- a5 well as the presence
{d}hu--vein cross-fiber asbestos. in heavy concen- mag {1:250,000}) and ERDA of chromite in stream
May represent part of dis- trates of streams 1:500,000 aeromag. and concentrates indicate a
memhered ophiolitic com- draining some areas gamma ray profiles. B8elt geological setting with
plex. where a serpentin-  has been well explored by some potential for the
{c)Basaltic greenstone jzed witramafic and {ndustry for asbestos. the occurrence of pod-
and argi1lite along the mafic rocks are Western area in Big Delta {form chromite and Cross-
Tintina fault zone con- present. Stream- quadrangle where USGS fiber asbestos deposits
tains locally high but sediment and bed- AMRAP studies currently {c)The existence of (¢Imaflc
sporadic concentrations rock samples local- ynderway basaltic volcanics volcanogenic
of base metals, tin, and 1y contain anoma- {greenstone} and argil- model 9
silver. Geologic setting Jous chromium (up Vite with locally high
i5 permissive for the to 5,000 ppa). concentrations of base
occurrence of undiscovered Silica-carbonate metals, tin and sllver
disseminated volcarcgenic  rocks in Flume- in bedrock samples 5ug-
sul fide deposits, but Alder Creeks area gest that the region
lixelihood of developing contain garnerite(?), could contaim undis-
“ covered, disseminated

suifide deposits asso-
ciated with submarine
mafic volcanic rocks
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24, (cont.} significant resources up to 5,000 ppm
15 consfdered small. aickel and up to
(d}Go1d-bearing quartz- 7,000 ppm arsenic,
carbonate veins asso- Since no sulfide
ciated with mafic and mineral phases re-
ultramafic igneous rocks, cognired, nickel
probably present
1a silicate mineral.
Sil1cate-carbonate
rock alse Yocally
containg traces of
gold (0.9 ppm) and-
silver (0.5 ppm)
{c)Bedrock samples
from Eagle Bluff
contain 7 to
»10,000 ppm copper,
<10 te 1,500 ppm
lead, <200 to 1,500
pem zinc, <5 to
2,000 ppm cobalt,
<0,5 to 1.5 ppn
siiver and <10 to
S00 ppm tin,
{diTwo known occur-
rences. Samples
3cross one zone 19
m {61 ft) wide
yielded up to 1l
pen gold.  Urdis-
covered occurrences
probably eaist, but
they are Hkely to
be small and of
negligible poten
tial
25. {aYAu(Pt, RE'S)-- {bI(VU. Th)--possible (a)Modern stream placers {a)Total production Entire area covered by Placer concentrates {a)Stream and bench
placer peneconcordant depos- and less productive bench  not known but prob- recent (1969, 1972) USGS locally include deposits have proba-
its(1) placers localized within ably amounts tg at  1:250,000 geologic map- native platinum, bly produced at least
a belt of Upper Creta- Teast 430 kg (30,000 pin?. Eastern part near native silvar, cin- 330 kg {30,000 az) of
ceous to Pliocene () non- fine ounces) of Cagle covered by 1:63,360- nebar, monazite, gold plus byproduct
maring sandstone, mud- gold, plus byprod-  scale USGS geologic map- cassiterite, and silver
stone, and quartz-rich uct silver. Gold ping. Part in Eagle chromite. Bedrocks {b)The 1ithology and
conglomerate that strad- alsg alloyed with quadrangle covered by In Tintina fault arganic content of the
dles the Tintina fault as much as 0.42% state contoured 2eromaq zone contain local- Upper Cretaceous-Ter-
zone and from which most platinum metals, {1:250,000 scale); that ty high but sporadk tiary conglomerates
of the placer gold is claimed as seign- in Charley River guad- concentrates of together with the
believed to have been lorage by U.5, rangie covered by copper, lead, zing, prasence of small
reconcentrated. lrregu- Treasury. Gold 1:3,000,000 scale con- and tin, amounts of uranifer-
lar distribution of the placer remaining toured aeromag and ERDA (b)Selected sam- ous, tharium and
gald in madern placers Fesources not known. }:500,000 asromag and ples of black riarg earth minerals
probably related to ini- Although geld 1s garma ray profiles. USGS  shale from Calico in some of the pla-
tial erratic distribu- present in the non= gqeochemical sampling in Bluff Formation cer deposits suggest
tion in the older con- marine Late Creta- Eagle quadrangle {Upper Mississips a geologic setting
glomerates, Original ceous to PYiocene plan-Lower Pennsyl- permissive for the
source of gold considered conglomerates, 1t ¥lanian) contain occurrence of sand-
at least in part to be 1s sparsely and 0.001-0.009% uran- stone uraniuvu
quartz veins in meta- erratically distri- jum, up to 0.68% deposits
W morphic and granitic buted. (No known Y205 and 1.9%
™ intrusive rocks that goid placer

P205
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25. (cont.)

26. [a)}fe--sedimentary

27. (aYru{Sn, W. Hg, Cr,

¢t

Ag, RE's)--placer

{t)Av. Ag. Pb, Lu, In,
Sb--vatin

{c}(Cu, Pb, In)--pos-
sible stratazbound vol-
canogen{c{?} massive
and/or disseminated
sulfide daposits
(d}{5n, W)--possibie
vein, greisea, and/ar
tactite deposits

underlfe region to
south. However, not all
Tithic constituents In
the conglomerate are
represeated 1a that ig-
neaus and metamorphic
bedrock terrane, Plati-
nue Tocaliy present in
heavy concentratas prob-
ably derived from ultra~
mafic iatrusives

{a)Low~grade banded
hematitic red beds of
sedimentary orligin occur
in Tirdir Group {late
Precambrian). Hematite
cccurs in beds a fraction
of an 1nch te % in. thick,
as a replacement mineral
of volganic fragments,

a5 a cement, and as a
matrix constituent

{a)Stream and beach plac-
ers in zone of discontin-
uous permafrost. Much

of ground permanently
frozen, Loess, derived
from proglaclat flood
plains, mantles much of
area. Source of gold
considered to be mineral-
ized quartz vefns in
Paleozoic metamorphic
rocks near contacts with
fedsic intrusives, meinly
of Late Cretaceous-~early
Terttary age.

occurrences in
norEheastern area,)
{b)Beologic reja-
tionships, Includ-
ing the presence
of small amounts
of uraniferous
thoriwa and rare
earth minerals in
some of the placer
concentrates suge
gest that the areas
of coatinental,
coal~bearing ¢las~
tic rocks may be
permissive fop the
occurrence of pene-
cordant uraniva
deposits

Section constdersd
to have best poten-
tial about 550 m
1800 Ft} thick.

a JUSEM sampling
of 40 and &0 m

{133 and 200 ft)
intervals judged

te have highest
iron content showed
20.10% and 21,85
sotuble iron, re-
spectively. One
2 ew {3/4 in.) bad
arrayed 33.4% sol-
uble {ron, the maxi-
nwum tenor found,
Hypothetical apd
speculative re-
sources could
amcunt to several
billion tons or
more

{a)Approximately
13,000 kg (437,000
oxi {abopt 2%
total Alaska plac-
er gold produc- °
tion) of gold pro-
duced from 1887
through 1961,
Production figures
not available
since 1961, but
large dredge opar-
ated at Chicken
Cregk through
1467, Ko reliable

Recent {196%) 1:250,000-
scale geclegic mapping
by U565. USGS aeromag
coverage at 1:1,000,000
scale. £ROA aercmag and
amma-ray profiles
31:500,000 scala}.
sampling program in
Tatonduk Aiver area

USBH

Area of generally poor
eXpasures covered by
recent {1976} 1:250,000-
scale USGS geologic map-
ping. Most of area
covered by 1965 or later
1:63,360 USGS geologic
mapping. Regtonaj USGS
geochemtcal sampling con-
trol generally good
excepl southeastern part
State contoured agromag
coverage {3:250,00Q
scate}. Area has been
target of considerable

[a}Stream concen-
trates tocally in-
clude noneconomlc
amounts of schee-
lite, cassiterite,
cinnabar, chromite,
native silver, mon-~
azite and allanite.
Lode source of the
cinnabar not known.
Area 2150 contains
small serpentinized
ultramafic intru-
sive bodies con-
sidered to have a

Low-grade hematitic
beds of the Jindir
Group occur ja this
region.  The por-
tion of the strati-
graghic section with
the greatest known
resource potential
45 550 m {1800 ft}
thick. Sampling of
two portions of

the section judged
to have the high-
est 1ron content
showed approxi-~
mately 20% soluble
fron. Speculative
angd hypothetical
resources ¢ould
afount to several
billion tons

{a}5tream and bench
placers have pro-
duced approximately
13,000 kg {417,000
cr) of gold. Smali-
scate {<3) ko/fyr;
HOD ezfyr) opara~
tions continue to
proguce gold in
1927, Area has
been actively pros-
pected far almost
100 years. Poten-
tia} for wndis-
covered stream

{c}felisic and
intermediate
valcanogenic
sulfide model.
{d)tungsten
tactite mode)
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2}, (cont.)}) {b}Polymeta) gquartz- estimete of amount  recent prospecting and low potential for pracers fs probably

carbonate yetns in meta~
worphic rocks (Pateozoic
aad/or Pracambrian?) near
contacts with granitic
intrusive rocks (mainiy
Upper Cratacecus-lower
Tertiary).

{t)ATthough ao such de-
posits are presently knows,
the area contains geologic
elements (including meta-
morphosed rocks af prob-
able felsic to Intermad-
tate volcanic origin)

cons {dered permissive

for the occurrence of
stratabound {volcanogenic?)
base metal suifide depos-
s,

(d}The presence of ublgquf-
tous scheelite and cassi-
terite 1n several of the
gold placers sudgests

that the area has some
potential for the occur-
rences of as yet updis-
covered tin-tungsten vein,
dtsseminated, or tactite
deposits, especlally in
the yicinity of composite
{ntrusives of Upper Cre-
taceous-tower Terilacy
porphyritic blotite
granite

of gold mired an-
nually stnce then,
but it probably
has not exceeded
31 kg (1,000 oz),
gven in good years.
At Teast 20 known
active placer oper-
atioms, 1977,
Potential for un-
discovered modern
stream placers
probably small be-
cause district has
been actively
prospected for al-
most 100 years.
Remaining goid re-
soyrces mifnly are
1s ground that
could not be prof-
ftably worked
earlier at lower
gold prices (es-
pectally dredged
area) and In tail-
fng ptles. Prin-
cipal virgla plac-
er ground l1ies in
high level ter-
races, which could
contaia rich pay
streaks (e.q.,
Hapolepn Creek),
{bgOF £1x known
occurrences, oaly
one 13 known to
have recorded pro-
duction from a rich
gotd-quartz veln
which extended to
depth of about 2 m
{6 ft). Resource
patential of such
veln deposits pot
known but believed
to be small

exploration activity by
industry

cross-fiber asbes-
tos, chromite, and
possibly nickel

jow. Potential
does exist for un-
discovered placers
ir high-tevel tep-
races.

(b)5ix occurrences
of sulfide-bearing
quartz veins are
known. One has
produced a small
quantity of gald.
{c}The presence

of metamorphosed
feisic and inter.
mediate volcanic
rocks sufgesis a
geotogic setting
permissive for

the occurrence of
felsfc énd fntep-
mediate volcano-
genic sulflde
deposits,

{d}The presence

of scheelite and
cassiterite in
placers, together
with the accur-
rence of compos-
$te intrusives of

-granitic composi.

tion, sSuggest &
genlogic settiing
permissive for the
aceyrrence of tin
and tungsten welns,
greisen andfor
tactite zones
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MAJOR TYPES QF KNOWN
T BEPOSITS

DSITS

SUSPECTED OR SPECULA-
TIVE YYPES OF MINERAL

S {TNCLUDES
HIHOR OCCURRENCES

BEQLOGIL CONTROL!S! OF
1 OUR

PRODUCYIOR AND RE-

STATUS OF GEQLOGIC 1M-

ADDETTONRAL COMMENTS

SOURCE INFORMATION
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UNLESS OTHERWISE

IMOICAYED)

FORMATION

SYMPARY OF MINERAL
RESOURCE” POTENTIAL
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DEFOSTIE {PEACENT

CHANCE THAT TRLAE ARE
THE NUWBER PRESERTED
DR MORE DEPOSTTS

GRADES AND
TONNAGES

FOR RIS
DEPOSTT YYPE
[CR L CED)

fa Cu (Mo)--porphyry
b)As, Ag [Pb, Sb,
Cu, In, Ho}--poly-
metal vefn
{e)Au=--placer

{d){Pb, In, Cu)--pos-
sible stratbound (vol-
canogenic?) sulfide
depasits

(e)(sn. ¥)-~possible
veln, greisen and{or}
tact{te deposits

{a)Chalcopyrite, chalco-
ctte, and subordinate
wolybdenite 1n veinlets
and as disseminations In
altered {potassic and
phy111c} high-Tevel Upper
Cretacecus-lower Tertiary
intrusive porphyries and
their extrusive counter-
parts. Cu-bearing skarn
zones also locally de-
velaped at contacts of
intrusives with calcar-
ecys schist and marhle,
{b)Quartz veins contain-
tng gold and jocally
sitver, lead, antimony,
copper, and aclybdenun
minerals, mainly in and
along contact zones of
Cretaceous and Tertiary
ranitic rocks,

c)Mainly modern stream
placers. Gold belfeved
derived from seail

quartz veins in schist
near contacts with gran-
itic Intrusives. Eluvial
and bench placers occur
over decomposed grano-
diorite bedrock (Mesp-
roic) adjacent to Cana-
dian boundary in south-
eastern part of reglon.
{d}Parts of area underlain
by quariz-muscovite-chlo-
rite and quartz-actino-
Hte schist tocally con-
tatn disseminated sulfide
minerals and show anoma-
Tously high concentrations
of lead, 2inc, and other
metals, suggesting they
are permissive for the
pccurrence of stratabound
volcanogenic{?) sulfide
deposits similar to 29(a}
(e}. The locsl occur-
rence of quartz-touroa-
Vine-topaz-sulfide veins
and pegnatites spatially
related to Upper Creta-
ceous-lower Tertiary high
tevel composite granitic
intrusives, together with
loca? geochemically anom-
alous vatues in tin and
tungsten in some stream-
sediment samples suggest

{a)eight koown and
several cther pos-
sible porphyry ot~
currences and pros-
pects all discover-
ed since 1970,
Severa) have been
subject to physical
exploration pro-
grams, including
drilling, by frdus-
try, byt results
generally not
known. At most
thoroughty studied
prospects (Taurus-
Bluff}, chalcopy-
rite-molybdenite
mineralization 1s
known to have ex-
tended to a depth
of Z80 m (918 ft),
the maximum depth
drilled. Combined
tenor of copper
and subordinate
molybdenusm 1s In
the range of the
lower grade Ari-
cna porphyries.
The ?otenth] for
developting signi-
ficant tonnages of
Tow grade material
in known and as

yet undiscovered
deposits Is consid-
ered good,
[p}EYeven xaown
Yode prospects.
Only recorded pro-
duction has been
from Tibbs Creek
area where tota)
from five proper-
ties was 1 kg (32
oz) gold and ©.75
kg {25 or} silyer
from 136 tons {150
shart tons) of
ore. Some lodes
miy be related to
porphyry cccur-
rences {area 28a).
Known resources

are small but re-~
glon may Include a
sigaificant pumber
of widely scattered

Area covered by USGS AMRAP
jnvestigations. State
centoured aeromag cover-
age (1:250,000 scale}.
Intenstve exploration ac-
tivity by Industry during
Tast decade. Area has
poor bedrock exposures

{a)Veln systems at
best explored de-
posits contain up
to 5% by volume
disseminated magne-
ttte. Quartz-
tourmal ineg-topaz-
pyrite veins also
occur locatly,
{e)Smal) amounts
of cassiterite and
scheelite present
in stream concen-
trates

{a)Eight possible
porphyry copper
BLCUrrences are

nown tg occur with-
in the region. Al
haye beep discovered
siace 1970. The
regign is belng ac-
tively explored by
industry and it is
Tikely that additional
deposits wid) be dis-
covered. Copper

scarn depasits, asso-
ciated with the por-
ph{ries. are passible
{b)Numeccuws, scaitered
q0ld beariog quartz
veins occur within the
reglan. Only recorded
production has been
from Tibbs Creek area
and amounted tg less
thas 1 kg each af gold
apd silver from about
136 tons of ore. #e-
gon may contain a
significant number of
suth vein deposits.
{c)Stream placers have
produced Jess than

3) ko (1,000 oz} of
?o)d since 1900

d)The presence of
wetamorphosed felsic
and internedfate vol-
canic rocks suggests

a geclogic setting
permissive for the
occcurrence of fedsic
and Internediate vol-
canagenic sulfide

deposits

[eginnwn occurrences
of quartz-tourmal ine-
topaz-sulflde veins
associated with com-
posite granitic intru-
slons, togather with
high valees of Lin aml

90%  50r 10%  chance
that
there
arg

13 deposits

or wore

H 9

tungsten in stream sed-

iments suggesi the ra-
gion could contain un-

recogniled tin granites

with associated veins,
arefsens and tactite
zone

{a)porphyry
copper moded

copper skarn
model

{d}felsic and
intermediate
velcanogenic
sulfide model

{e)tungsten
tactite model
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28. {cont.) that the area may be poiymeta) Jodes,
permissive for the occur-  (c}Small total pro-
rence of tin granfies duction of gold
with associated vein, {«31kg; <1000 oz)
gretsen, and/or tactite sinca sarly 1900%s
deposits from a few small
scattered placer
operations, Re-
source potental
all categories,
probably low,
{d)Definitive re-
source data lack-
ing.
(e?Def1n1t1vs ra~
source data lack-
ing
29. {a){#b, Zn, Cu)--possible (a}lLead and zinc strata- {a)JHost rocks lo- {a}Poorly exposed area in {a)favarabie host 90% S0 10% chance (a)felsic and
stratabound (volcano- bound yelcancgenic(?) cally contain yis-  eastern Tapacross quad- rocks, together with that  Iatermediate
?enic?] sulfide depopsits massiive and/or disseml- ible disseminated rangle covered by com- anomalous values of there  velcanogenic

b){Cu, No)--possible
parphyry deposits

nated sulfide deposits

in chlorite-muscovite
quartz schist with inter-
follated augen gnefss and
amphibolite belleved to
be mainly metamorphosed
felsic to intermediate
voicanic rocks.
(b}Horthern part of area
contaias Upper Cretacecus-
lower Terttary felsic in-
trusive and extruslve
perphyries with geochemid-
cally anomalous concen-
trations of copper,

mol ytrdenum, and other
base metals, especially
fa oxtde residues of spa-
tially related stream-
sediment samptes. Area
{5 accardingly permissive
for the occuprence of
porphyry-type copper-

me] ybdenwm deposits,

{See area ?8(a) abaye}

sulfide minerals.
Geochemical stud-
ies under USGS
AMRAP program sShow
anomatous concen-
trations of tead
and zinc, espe-
ctalty In oxide
residoes of stream-
sediment samples,
1917 industry-
sponsored airborne
and ground geophy-
sical and ground
geochemical sam-
pling programs have
jdentified numerous
sizable anomalties,
several of which
are spatially re-
lated to anoma-
Tousyy high tead-
zinc values fa soll
samples. Resource
potential remains
un {dentified in
absence of test
drilling but couid
tovalve a sizable
toanage

pleted USGS AMRAP studies.
Tatense industry explora-
tion interest

tead and zin¢ in are
stream and soil sam- 0 2
ples at places spa-
tially related to
geophysical aagma-
Tias [conductors}
suggest the region
may contain falsic
and Intermediate
volcanogenle sui-
fide deposits

{b)The aorthern part
of the region con-
talns geologic ele-
wents similae to
those g {a]28, and
{s therefore con-
sidered permissive
for the occurrence

of undiscovered por-
phyry copper deposits

4 deposits
or ore

sulfide model

{b)porphyry
copper model
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| Related daca occur on 11ne €rom column to column:
NS, nat sigaificant: ¥, significant at 5-percent level, *°, stgnificant at | percent level|

Tannage and grage
variablas (vnits
in parenthesis)

Number of
deoosits used
{n developing
nogel

Correlation coefficient of
listed warvable with vari-
abta on lipe with it 1n

cotumn 2

TONINAGE M
all data in metric umts:

aseELs

| 90 percent
| of deoosyts
nave at least

{

50 perceat
of depogits
have a8t least

10 perceat
of degosits
have at least

Porphyry

Capper

Tonnage of ore (milljons

of tons)

Avarsge copper grade

{parcent)

Average molybdenum grade
(percent M)

41
41

31

with tonmage of ore ¥

-0.07 NS

190
2.3
0.003

430
0.53
0.0

15)ang
Arc
Sorphyry

Coogper

Tonnage of ore (millfans
of tons)

Average copper grade
(percent)

Average molybdenum grade
(percent Mo)

Average gold grade-locally

significant byt not deter-
@ined

a1
|

41

with tonnage of ore =

-0.07 N§

20
0.1
0.0

190
9.3
0.008

430
0.55
0.031

Porphyry

01 ybdenum

Tonnage of gre (millions
of tons}

Average molyudenus grade
(percent Mo)

31

1

with tonnage of ore =
NS

1.6

0.068

24

0.13

340

Podiform
Chrowmi te

Tonnage of Cry04 (tons}

268

15

200

2,700

Copper

Skarn

Tonnaga of are (millions
of tons)

Average cogper grade
(percent)

Averzge gold grade
locally significant.
but not determined

k1]

a8

with tonnage

-0.44%

of

ore

£

1.7

24

3.5

Mafig

Yolcanogenic

Tonnage of ore (millions
of tons)

Averaga copper grade
{percent)

Average zinc grade ex~
cluding depusits without
reported gradas (parcant)
Average gald grade-
Tocally significanc but
not deterwineg

3

37

19

with tonnaga
~0.13 NS

with tonnage

of

of

org

ore

= 0.03 NS

1.1

0.3

2.3

2.2

1.2

22.0

¢l

W
o

Felsic and

intgrmediata
volcanagenic
Massive
Sul fide

Tomage of are {millions
of tons)

Averzge copper grade
(percant)

Average zinc grade ex-
cluding deposits without
regorted grades {percant)

Average lead grade ex-
cluding deposits without
reported grades (percent)

Tonnage contained gold

excluding geposits with-
out reported gold (tons)
Tonnage contained silver

ax¢luding deposits with-
cut reportea silver (tons)

89
a9

Y

14

46

with tonnage
-0.41**

with tonnage
0.25 NS

with tonnage
«0.02 N§

with tonnage
0.78

with tonnsge
0.42>~

of

¥ ore

ora

ore

are

ore

0.19
0.58

0.20

0.27

.00

o

1.9
1.7¢

3.80

2.30

30.00

18.0
5.40

10.00

2.80

32.00

1300.00

Hickel

Sulfide

Topnage of ore (millions
of tons)

Average nfckel grade
(percent)

Average copper grade
(parcent)

with tonaage
-0.03 N§
with tonnage
0.93 1S

of

of

ore

ore

with nickel grade =

0.04 1S

1.20

0.61

0.47

ttarcury

Tonnage of contained
marcury (tons)

165

3.10

120.32

Yelin

5014

Tonnage of contained
gold {(tons}

43

0.29

33.Q4

Skarn/Tactite

Tungscen

Tonnage of ore (miillane
of zons)

Average tungsten grade
{percent ¥)

31

£t

with tonnage df ors =

3.4

0.024

0.24

0.5}

17

i.10

37




