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MAPS AND TABLES DESCRIBING METALLIFEROUS MINERAL RESOURCE 
POTENTIAL OF SOUTHERN ALASKA 

Explanatory t ex t  to  accompany U .S. Geological Survev open-f i 1 e report  78-1 -E 

INTRODUCTION 

This report  i s  the culmination of a regional mineral resource 

appraisal of southern Alaska by the U.S. Geological Survey. I t  consists 

of two maps, designated sheets 1 and 2 of open-file 78-1 -E, descript ive 

and documentary tables  tha t  supplement the maps, and t h i s  explanatory 

text.  Sheet 1 pertains to  t h a t  par t  of southern Alaska eas t  of the 153* 

meridian and north of the 59" paral 1 el and sheet 2 to  the western part  

I of southern Alaska. South of the 59" paral le l  the eastern boundary of 
I 

sheet 2 i s  the 152" meridian. Elsewhere the eastern boundary is  the  153' 
I .  . 
I meridian. As used i n  t h i s  study, southern Alaska includes a large area 

tha t  extends northward from the Pacif ic  Ocean to  an i r regular  boundary 

tha t  roughly paral 1 el s the northernmost forelands of the convex northward, 

arcuate Alaska Range (see supplementary index maps on the accompanying 

maps). From its apical region i n  the Fairbanks quadrangle, the northern 

boundary extends southwestward to  Bristol Bay and southeastward to  near 

l a t i t ude  63" 30' a t  the Canadian border. The easternmost and westernmost 

extremities of southern A7aska ( in  our usage) a re ,  respectively, the 138" 

meridian and Unimak Pass. The purpose of this report  is  to provide a 

current and thorough appraisal of the known and potential metall ic mineral 

I resources o f  southern A l  aska tha t  u t i  1 i zes the best geologic and mineral 
I resource data available.  
I 
I The maps (sheets 1 and 2 )  show outlines of favorable areas for  
I 
I 



I metal1 iferous mineral resources that are mainly based on known depori.ts 

and favorable geology for  specific deposit types. Forty-three favorable 

areas are outlined on sheet 1 and thirteen on sheet 2 .  Supplementary 

tables that are keyed numerically t o  outlined areas on the maps describe 

the known and speculative deposit types in each outlined area, summarize 

avai 1 able data on geology , production, reserves, and status of geologic 

knowledge, and provide the resource estimates, which are the basic objec- 

tives of th is  study. These tables are designated tables 1 (p.U.b) and 

2 (p.W and, respectively, refer to sheets 1 and 2 .  Another table ( table 

4 (p.45 ) )  summarizes the probabilistic grade and tonnage models for 

specific deposit types. 

Background data for this  report have been published separately as a 

fol io of open-file reports ( table 3 ( p .  2 ) ) .  Those reports, which include 

pertinent references and other relevant information, are components of a 

fol io  of basic data that constitutes the foundations for th is  report. 

Table 3.  Component maps -- o f  the regional mineral resource appraisal of 

southern A1 as ka 

Eastern southern A1 as ka 

U.S. Geological Survey open-file map - - Subject 

OF-77-1 69-A (MacKevett and Hol 1 oway, 1977) Metal 1 iferous and selected 
nonmetalliferous mineral 
deposits 

-0 (Beihan, Holloway, and General i zed geol ogy 
MacKevett, 1977) 

-C (Barnes, 1977) Gravity data 

-D (Hol loway, 1977) Coal 

-E (3ecker and Karl, 1977) Aeromagnetic data 



Western southern Alaska 

U.S. Geological Survey open-file m a p  - - 
OF-77-769-F (MacKevett and Hol loway, 1977) Hetall iferous mineral deposits 

-G (Beikman, Holloway, and General ized geology 
MacKevett, 1977) 

-H ( ~ a r n e s ,  1977) Gravity data 

-I (Hotloway, 1977) Coal 

4 (Decker and Karl, 1977) Aeromagnetic data 

Fossi 1 fuel s ,  geothermal energy sources, and nonmetal 1 i c  mineral 

cormdit ies are not w i t h i n  the purview of th is  report. However, the 

fol io of basic data includes descriptions of a few deposits of nonmetallic 

minerals in eastern southern Alaska, plus maps and tables that summarize 

coal deposits in southern Alaska. 

T h i s  report represents the combined and cooperative product of the 

authors. MacKevett and Holloway were largely responsible f o r  geologic 

descriptions of deposit types and related data such as production, 

reserves, and status of geologic knowledge for  a given area; MacKevett 

determined extents and configurations of the favorabl e areas-; and Singer 

was mainly responsible for  the resource estimates and appraisals. 

The authors are indebted t o  many people, mainly U.S. Geological 

Survey coll eagues, who faci l  i tated the preparation of th is  report and 

the companion reports that provide the fundamental background materials. 

We are especially grateful to E. H. Cobb for his useful inventories of 

Alaskan mineral deposits; to 0 .  L. Reed for sharing his extensive knowledge 



of the geology and mineral depos i t s  of the western A1 aska Range; and t o  

W .  0. Menzie f o r  his con t r ibu t ions  i n  developing models f o r  s p e c i f i c  

deposi t types. 



PHILOSOPHY AND LIMITATIONS 

Our investigation represents a thorough a t tempt  t o  use the best 

avai lab1 e and most current re1 evant information t o  derive objective 

mineral resource estimates for southern Alaska. Even so, some dis- 

parities exist in ou r  basic data and, correspondingly, i n  the derivative 
I 

resource estimates. For exampl e, some areas are geological ly poorly 

known and have been scantily prospected, whereas a few others are geolog- 

ically well known and locally well prospected. Documentation for indivi- 

dual deposits ranges from a few sentences i n  o l d  reports that cursorily 

allude t o  a deposit to a few modern scientific reports that provide thor- 

ough descriptions. Meverthel ess, the basic seologic framework of southern 

Alaska and the types and geologic settings of the region's mineral deposits 

are reasonably we? 1 known. 

In a broad sense, just about every area on earth has some resource 

potential, regardless of how remote o r  insignificant such a potential may 

be. In this study only the potentially significant resource areas are 

identified , del ineated , and described; the other areas being excluded 

after carefully evaluating the basic data. Many of the excluded areas are 

mantled by thick covers of younger unfavorable rocks, glaciers, or uncon- 

solidated surficial deposits, and even though they may contain concealed 

deposits a t  depth, the chances for discovering and exploiting such deposits 

are  minimal. 

Speculative or suspected deposit types, one of the cri teria used i n  

determining the favorable areas, are inferred from their occurrences 



i n  similar geologic settings el sewhere. A more comprehensive use of 

th is  category m i g h t  be desirable, b u t  to be meaningful, i t  should be 

founded on more detailed geologic information than i s  generally avai 1 able 

for southern Alaska. Such deposit types include some that have been 

known for many years in some other parts of the world and a few others, 

such as volcanic-type nickel deposits and various types of uranium de- 

post ts that  have been recogni zed only recently. 

Among the factors worth considering i n  estimating the mineral re- 

source potential of southern Alaska are: 

(1) Southern Alaska i s  well endowed w i t h  a variety of mineral deposits 

commensurate w i t h  its diverse geology 

(2) With a few exceptions, notably for placer gold, southern Alaska i s  

scantily prospected by modern standards, and the vast majority of 

known deposits are  too poorly explored to permit precise eial uations 

(3) Potentially significant new discoveries have been made i n  the region 

during the past decade, notably the extensive belt of submarine 

volcanogenic base metal-silver deposits along the north flank of the 

Alaska Range and the copper-molybdenum porphyry province of the 

Alaska Peninsula and nearby islands; such discoveries augur  the con- 

ti nued success of thorough modern exploration 

(4)  Southern Alaska contains known deposi ts of several metal s of current 

national interest ,  for example, chromium and t i n ,  and i t  may contain 

significant resources of  these commodities 

( 5 )  Some of the large covered t racts ,  both within and beyond areas desig- 

nated as favorable, may contain concealed deposits a t  shallow depths 

that  are amenable to discovery and exploitation 



(6)  Possibly some of the region's diverse known or undiscovered metals 

may be of  future importance in supplying metals f o r  new uses brought  

about by techno1 ogi c advances 

(7)  Although no assuredly significant uranium deposits are known i n  

southern Alaska, the region contains many geologic settings that 

are favorable for a variety of uranium deposits, and systematic 

prospecting for.uranium i s  warranted in some areas . 

(8) Extensive tracts of southern A1 aska are geological l y  poorly known . 
Some contain geologic settings favorable f o r  significant mineral 

deposits, and more thorough geologic knowledge of these areas 

would substantially increase the validity of future mineral re- 

source estimates. 

In order for this report tg be useful , the purpose of the analysis 

had to be considered i n  the design of the resource appraisal (Singer, 1975). 

The purpose i n  this case i s  primarily t o  provide mineral resource infor- 

mation that can be used i n  the land classification decisions of Alaska. 

To achieve this, i t  i s  desirable to  delineate individual tracts of land 

and to differentiate them on the basis o f  their potential fo r  containing 

mineral resources. For each tract  i t  i s  also desirable t o  indicate the 

quality and quantity of mineral resources w i t h  respect t o  the factors 

that affect possible economics and technologies of  exploitation. Ideally, 

these factors include grade and tonnage estimates, the physical, chemical, 

and mineralogical features of the mineral i zed rock that could affect i t s  

treatment and recovery, and whether a11 of the mineralized rock has been 

found. 



- Information concerning many of these factors i s  probably best con- 

veyed by using mineral deposit .types as a basis for the estimates, as we 

have done. In many cases, deposit types have distinct physical , chemical , 

and mineralogical features, and some can be characterized as having re- 

stricted ranges of grades and tonnages. In addition, because deposit types 

tend to have certain geologic associations, the resource appraisal can be 

made relatively straightforward and readily explainable. Estimates of 

grades and tonnages of similar well explored deposits can be used as 

models of the incompletely explored and, in many cases, undiscovered 

deposits of Alaska (table 4 ) .  

METHOOOLOGY 

This report augments the fundamental mineral resource, geologic, and 

related information in the folio of basic data (table 3)  by utilizing 

various mineral resource appraisal methods i n  order to fu l f i l l  its objec- 

tives. In essence, the favorable mineral resource areas are out1 ined on 

the basis of their known deposits, including principal occurrences, and 

their favorability for undiscovered or speculative deposits. No attempt i s  

made t o  rank the outlined areas relative t o  their degrees of favorability, 

b u t  the general potential and rank of a given area can be ascertained 

from descriptions in the tab1 es. The potential for undiscovered deposits 

i s  regarded as a function of favorable geology and, i n  some cases, sup- 

plementary favorable geochemical o r  geophysical data. The outlined fav- 
- 

orable areas and the metals for which they are noteworthy are shown on 

the accompanying maps. Symbols for the less significant metallic con- 

'sti tuents that general l y  consti tute byproducts or potential byproducts are 



enclosed i n  parentheses. Succinct descriptions of  the deposit types in 

the oul ined areas are given i n  the accompanying tables (tables 1 and 2 ) ;  

these tab1 es describe the contained metal s ,  geologic set t ings,  and other 

information relevant t o  the deposits. The tabulated descriptions are keyed 

numerically to the maps. Generally used nomenclature for  deposit types, 

for  example porphyry, vein, submarine vol canogeni c,  and contact metamorphic, 

are used i n  th is  report. Many of these have genetic connotations. 

The mineral resource estimates, which are  the crux of th i s  report, 

are derived by integrating and objectively evaluating a1 1 available ger- 

mane data. Mineral resource data for  each favorable area out1 ined on the 

map are  shown in tables 1 and 2. The mineral resource estimates supple- 

ment what i s  known by incorporating a variety of pertinent considerations, 

such as degrees of geologic, geochemical , and geophysical favorabi 1 i ty , 

extent and adequacy of exploration and geologic knowledge, and, fo r  some 

deposits, indications of sizes and grades extrapolate? from 'models of 

better-known deposits of a specific type ( table 4 ( p H ) ) .  In most cases 

the basic data are insufficient to just ify more than qualitative resource 

estimates. However, i n  some instances the data are adequate to permit more 

quantitative estimates of the number of deposits of  a specific type that  

may be present in a given area and their  probable grades and sizes. 

The general procedure followed i n  deriving the resource estimates 

consisted of: (1 ) using geology to del ineate areas that either have known 

deposits of a particular type or areas that are favorable for containing 

them, ( 2 )  where possible, providing information on grades and tonnages of 

similar deposits based upon careful study of the geology and grades and 

tonnages of we1 1 expl ored deposits , and (3)  where possible, subjectively 



est imat ing the number o f  deposits o f  each type i n  each del ineated area 

using the number of- known deposits, the amount o f  favorable geology, the 

extent  of explorat ion,  and i n  some cases supplementary geochemical and 

geophysical data. 

Estimates of grades and tonnages and o f  the number o f  deposits a re  

presented i n  a range o f  p robab i l i t i es .  P r o b a b i l i s t i c  estimates o f  grades 

and tonnages ( t a b l  e 4) demonstrate the range o f  values observed f o r  each 

deposi t  type; co r re la t ions  amoung grades and tonnages are presented i n  

order t o  show the  degree o f  l i n e a r  assoc ia t ion between grades and ton- 

nages. S ign i f i can t  co r re la t ions  mean t h a t  p r o b a b i l i t i e s  o f  d i f f e r e n t  

grade and tonnage combinations must be ca l  cu1 ated based on considerat ion 

o f  both variables, wh i l e  non-signi f icant  co r re la t ions  mean t h a t  the prob- 

a b i l i t y  of a grade-tonnage combination can be ca lcu la ted as the product 

o f  the two p robab i l i t i es .  ~ r o b a i i l i s t i c  estimates o f  the  number o f  

deposits show the  degree o f  ce ta in t y  t h a t  we have concerning the number 

of deposits t h a t  might occur i n  an area. Typ ica l ly ,  estimates o f  the 

number o f  deposits are made on ly  f o r  deposits w i t h  tonnages and grades com- 

parable t o  those used i n  the grade-tonnage model 1 i s t e d  i n  t ab l  e 4. Also, 

estimates are made f o r  a few deposits t h a t  1 ack associated grade-tonnage 

models. 

CONCLUSIONS 

Southern Alaska i s  we1 1 endowed w i t h  a la rge  va r i e t y  of mineral depos- 

i t s .  Favorable areas f o r  these deposits are out1 ined on the accompanying 

maps and i n d i v i d u a l l y  described i n  the accompanying tables. Tables 1 and 2 

contain the basic resource estimates and some o f  the supporting data used i n  

der i v ing  the estimates. Addi t iona l  documentary data are i n  map components of 

a f o l i o  o f  basic data ( t a b l e  3 )  t h a t  should be used i n  conjunction w i t h  t h i s  

report .  



The outlined areas include potent ial ly  s igni f icant  deposits of many 

types tha t  contain an array of metal commodities. Discrete deposit types 

a re  described in the tables .  In current economic context, probably the 

most s igni f icant  deposits in southern Alaska a re  the porphyry-type deposits 

fo r  copper and(or ) molybdenum and the submarine vol canogeni c deposi ts 

mainly f o r  copper, s i l v e r ,  and zinc. However, the region contains numer- 

ous examples of many d i f fe rent  deposit  types tha t  cumulatively contain a 

large variety of metals. Many of the known deposits,  t h e i r  undiscovered 

counterparts, and possibly some deposit types not presently known in the 

region, a r e  of potential 1y important economic significance. 
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TAQLE I. METALLIFERNIS MINERAL RESOURCE MIA FOR CASTER8 SWTWWI ALASKA 
( Refers to sheet 1) 

(a)lnterpreted as mta -  No data koad  raormlssance u p -  
mrpblc depsl ts  &re p l w  and wrldely spaced 
metals were redlst r i -  gacha lca l  s v ~ l l n g  by 
b t e d  and weakly con- U.S. 6aaloglcal Survey; 
cenmted during .eta- essentially unprospected 
mr i c  processes 
(b ) f foWly  late-stage 
dlfferentlates of Uul- 
l o r  plutons 

Area 1 I s  I n  a remte 
and ged pdrt of the 
st. g a s  m t a i n s  
that I s  largely cover- 
ed by taclers; no 
slgnif!cmt mineral 
deposits m knwn I n  
Uu area 

1a)The cmbinatlon o f  sev- 
PP 

eral *lan nlaor occurenc- 
es i n  tln f a  areas ~t 
covered by glaclers su 
gest many o f  these w!; 
deposits might be cov- 
ered by glaclers. 
(b)6cochalcal anoulles 
I n  altered 9 r m I  t l c  rocks (b) porphyry mlyb- 

suggest tbe posslbll l ty dcnuu d e l  

of porphyry mlydenw 
kpos1ts. 

- --- (a)(Cu.Zn.Au)rlw oc- 
currence assoctated 
rlUl dissminated py- 

with altered zones i n  
g r m l t l c  racks; MY 
r rp r rsmt  porphyry WP. 
(cposlts 

Au(Ag)-uloly quartz Typically th ln gold- No data 
veins I n  Cretaceous h r l n g  quartz velns 
metamrphosed flyrch thdt are lo~a l l zed  I n  

grcooschlst or l o w r  
grade utmorpiwred 
f lpcho ld  rocks; spd- 
t l a l l y  and genet1- 
cal ly  related to 
l e r t l a ry  plutons 

Recorm1sunce upping 
and fpochrrlcal r u p l l n g  
by U. 5. hs log lca l  Survey; 
m a t  p p s g r t l n g  

Tho area consists of a 
part ly  glacler-covered 
lountalmus reglon be- 
tueen LIgher terralns 
o f  th St.  Ellas 8bw1t 
alns rad Uu Vakutat 
Forelad; tho less 
utuorphosed rocks 
soutbest of the eoullI+ 
ary fau l t  are regarded 
as more tauorable for 

I d  lodes than the % lrunt ly  .apRibclfitn 
terrene between the 
loundary a d  Fair- 
w t h e r  fault5 

A nuber o f  gold velns 
pmbably occur I n  U l l w  
area 

3. Au.fe.TI--beach 
and older mar- 
Inn tcrracr 
placer5 

Modern bach  and older 
u r i n e  terrace placers; 
the gold placers are 
best dweloped I n  the 
v l c l d t y  o f  Iakutat; 
the I ron - t l tan lu  l a  
c m  ukich genera91 - 
c o n i t n  traces of goid. 
are best developed on 
beaches a d  forelands 
southeast o f  Vakutat 

n t n r  gold pro- 
ductlon. probably 
about 6 kg (sev- 
era1 hundred 
ounces). dwlng 
early 1900's. 
f r m  small de- 

r slts; larse, 
a-grade i ron 

a d  t l t a n l u  re 
sources havtng a 
general tenor of  
20.8 kg of i ron 
pu cUb1cpt.r 
(31 lb lyd ) a d  
12.2 4 of t l u n -  
lu dioilde 
c u ~ c  p e r  g.6 
IbSlyd ) 

Recomrlssance u p p l w .  
saw gaochemlcal urp l lng.  
and local aumagoatlc 
cmwagn by U. 5. 6eologl- 
cal Survey; l n v e s t l ~ ~ t I o n s  
lnvolvlng a er-hole d r l l l -  
lng and s d t w  by U. 5. 
kueau o f  Ntnts; scmt re- 
cent Interest by Industry 

The lacers that are 
v l n f y  for gold are 
wll and I n  part ephm- 
eral; the Imn-titan- 
Iw placers are large 
and extend i n t e n l t -  
tently for  m r e  than 
20 ba  along beaches 
fronting the Gulf of 
Alaska; they conrlst d 
black sands that con- 
ta la  tlt.nlferous -9- 
ne t l t c  and llaenite; 
Uu deposlts generally 
ere betwen 1 a d  3 l 
I n  Ullckness. and. a l -  
though they contaln le 
cal wll blgher-grade 
zones. UNt r  overall 
grade prorl lutes that 
g l vm i n  the Vroduc- 
t l on  and resource In- 
fo ru t lon"  coluM 

Large towge. l o r  grade 
Iron and tltanlum placers 
are kmm, l w  tonnage 
gold placers that are I n  
part +emera1 are also 
present. 

bench placers 

(a)601d-hrlng black 
unds thdt are inter- 
mlttently dlstrlbuted 
for a t  least 251u along 
beaches fronting the 
6ulf of Alaska; largely 
-a1 depostts con- 
catrated durlmg *Inter 
s tons  
(b)Stream and bench 
placers local~zed by 
f luv la l  processes 

(a) YDrkrO Inter- 
mi t tent ly  since 
1890's; tota l  
production be- 
t m n  470 kg a d  
SO0 kg (15 and 
I 6  thwund 
ounces) o f  gold 
(b)lllned for a 
feu years dur- 
Ing early 1900's; 
p r o d u c t l ~  not 
accurately kaom; 
p o h b l y  be- 
30 k9 a d  60 b 
( I l a o Z t b W -  
und  ounces) o f  
oold 

Old adsodern. largely re- 
connalssance. upping by 
U.S. Geoloplcal Survey: 
sbort study to detenlne 
potential of radloactlve 
heavy minerals I n  the 
beach sands; supl lng of 
beach sands by U.S. bredu 
of n i l us  

Ihe bundarter of area 
4 are i ~ c c u r a t e l y  
knoun a d  the area MY 
extend edstwrd to In: 
clude recent uncon- 
f lmed placer opera- 
tlons om the perimeter 
o f  Icy Bay and wstwad 
to Include s a e  beach6 
near Cape SuckIJng 

(a)60ld-karlng beach 
placers that vary I n  
quality yearly due to 
winter storms are k m w  

Ib )s t reu  a d  bench 
gold placers that have 
been mimed; resources 
remalnlng are unknown 

Cu(As.Au.Zn)--sub- Po lpe ta l l l c  copper- lo data 
MrlM w l c l n o g ~ l c  r M  deposits genet- Broad r c o a u i s u n c e  r p -  
d w s l t s  r e l a t d  t o  I ca l l y  related t o  sub- ping rad lurt gaochfnlcal 
ufk Iaras u r l n a  basalt5 of the smpHny by U.S. G t o l q l -  

Orca h u e  ( I r r t lary)  ul Surw; essmt i r l l y  
a d  less c-IY -sp.ctd 

Area 5 I s  dellaclted 
M able the geolo basis y - u l r l y  o f  f 4 ~ -  

s ~ r i n a  the O~C. G~OIIQ L s a l t s  - -ad  of 

OM LM. nccurrtace 

Q. k r a n  occuirace 
plus o h r  posslble 
g l w l a l l y  coverad 
uafovnd v f t c  uolun- 
ogenlc copper &posits. 

l u f l c  volcanogn~ic 
mdel 

1 
D Typlcl l ly est lu* tS Of UN number of deposlts a r e X d e 3 y  or 

deporltr 111th tonnagas a ~ d  grades caparable to those used I!the 
wade-bg. that lack nsoclr tpd .od.ls. grade-tonnage Also estimates mdels. are lude for r f e ~  d e ~ r l t s  

13 



I . stvK4flI OF WInEnN ESTIWTED NUMBER OF GRADES AN0 TONIIAGES 
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i -ma=: m T l o  OR W E  

I m r  

OF 
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TANS OF WWJGIC IN- MOIT IWL COmEWTS 
Qn 

!!E 
I .  - 

(a)Undlscovered u f  l c  La) maflc volcdl~o- 
volcanogenlc copper genlc nadel 
deposlts m y  occur 

6. --- (a)CuC6 ;iu.~n --sub- Ib data Reconnalssance upp ing  by Area 6 contains 
u r l a r  vo lcaden lc  U. 5. 6 e o I w l u l  Survey; mcks favorable for 
doPoslts r e l r t i d  to s lb ly  stream or  bench I l t t l e  nrosiect lm subur lne volcam- . .  - 
u f l c  Iavas p l u i r s  m l c  deposits but 
(b)b--placer m knam deposits o f  

t h l s  type; I t  con- 
t r tns  one gold pros- 

i (b)One gold rospect 
1 on a beach pgcer  and 
I peralssive terrane for 

other placer gold 
1 deposlts 

p.ct or a W c h  
placer and rune per- 
mlsslve tu rane  for 
other placer gold d e  
poslts; the area may 
extend rwthrprd be- 
neath the 6ulf o f  
Alaska t o  Include 
Orca Group volcanlc 
rocks on the north- 
W s t  t l p  of U y l k  
Island 

I. Au--thln quartz --- 
veins i n  s late 
and graywcke 

bld-berr lng quartz 
veins and velnlets l a  
bu Croup (Tert l r ry)  
s late ud graywcke; 
near l u t l a r y  granf t lc  
pluton 

W l m r  oductlon. Old Federal Govwnont Contains one i n a c t l u  
probabg about 6 reports based on b r l e f  mine and one pros- 
kg beueral hundred u u l n a t l o n ;  recomais- pect; parts o f  the 
ovnceJof gold. same u Ing by U. 5. surroundlriq area u y  
frm m e  property 6 m l o g l c 3  Survey; I I t -  contain s k f l r r  de- 
dwlng early 1 W ' s  t l e  recent Interest by posits. but they are 

Industry largely covered by 

t lac lers or unconsol- 
dated surf l c i r l  de- 

T w  knmm gold velnr; 
s lml lar  wdlscovered 
covered dsposl ts  
posslble 

The area I s  largely under- 
l a in  by the Cretaceous 
Yaldez Group, lnc l~d l r t y  
abundant w f l c  subMrine 
volcanlc rocks 
(a)Typically localized 
in  shear zones I n  or near 
th volcrnlc rocks 
( b ) W r t z  stringers m d  
velns. generally less 
than I l tblck. genetl- 
ca l l y  related t o  I e r t l -  
ar plutons 
( c J ~ t r w  placers 

Only production was 
frca the Hidar m l ~ .  
whlch produced m r e  

copper; the u l n  ore 
zone a t  the Hldrs I s  
about 1 l wlde and 
300 l long and con- 
tains som reserves 

Reconnalssance geologlc 
upplng by U.S. CeOlog- 
Ical  Survey; b r la f  stud. 
ier  o f  a fa r  deposlts; 
recent up lo ra t ion  in- 
terest by Industry a t  
the Wldas mina and prob- 
ably nearby areas 

posl t r  , 

Area 8 I s  outllaed 
u l n l y  on the basis 
o f  I t s  potentlal 
for subaprlne vol- 
unogenlc deposlts; 
I n  addlt lon t o  the 
Hidas mlne the area 
has 1 prospects on 
sub.arlne volcano- 
genic copper depos- 
I ts ;  I t s  potential 
for gold and for 
u c ) u t l c  copper de- 
postts I s  much less 
than for  subaurlne 
volcancqenic copper 
deposlts; about haw 
of the area i s  gla- 
c i e r  covered 

(a At  least elght u f l c  
vo/canogenic tnam and m r e  deposits probably are 

reuetn to be four4 I n  the 
exposed bedrock and under 
Ice. L s t l u t e d  number of 
deposlts I s  for  deposlts 
cmparable I n  tonnage t o  
those used I n  the grade- 
tonnage model. 

10% chance 
that there 

are 
4 deposits 

or m r e  

(a) m f i c  volcm- 
ogenlc node1 

/ 

(a)Cu(kl.Au.Zn)-- 
suburlne v o l u m -  

?;k--ulnly 
quartz velns I n  
Valdea &up 
(c)Au--placer 

Cu-- m a w t l c  de- 
por l ts  wl th weakly 
d lssslnated pyr- 
rha t i te  and c b l -  
copyrlte l o  Tert l -  
ary d l w l t e  

(b) A feu low tonnage 
gold-quartz veins might 
occur i n  t h l s  area 

(c) 1- 1 ~ 1 1  gold-bear- 
i ng  s t n u  placers are 
knohll 

(a)Cu(S.Au.Zn)-- 
sutaarine volcano- 

A near-coastal area that 
I s  underlain by the Tertl- 
ary Orca Group and by Ter- 
t l a ry  a lutect lc  gramltlc 
plutons 
(a)rbe s u h r l n e  volcano- 
genlc deposlts are local- 
(zed I n  w near m f i c  
lavas of the Orcr k o u p  
(bpelos ud uelnlets I n  
Orca Croup t lysch 
(c) Stream placers 

No production or re- 
source data 

Recomulssance geologlc 
mapping by U. 5. 6eolog- 
lcal  Survey; l l t t l e  re- 
cent Interest by Indus- 
UY 

The area appears t o  
be sparsely mlnerrl- 
Ized; i t s  known de- 
posits fo r  copper Include and four two 

for gold; i t  I s  geo 
logically favorable 
f o r  ado l t l o l y l  SIYC 
l a r  deposlts 

I (a) At least four known 
1 u f l c  volcanogenlc depos- 

I t s ;  others posslble 

(a) maflc volcan- 
ogenic model. 

14- 

!$--quartz 
lodes in Orc. 
Group 
(c)Au--placer 

(b) One gold-quartz veln 
deposlt; other saall ton- ( nage veins possible 

(c) P ~ s s l b t l l t y  o f  soul1 
stream gold placers; one 
deposit Lnon 
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12. k (Ag .56) -u ln ly  
t b t n  quartz velns 
I n  L l d e z  Group 

13. (a)~u(Ag.Zn.Au)-- Cu--occurrence o f  
s u t u r l n e  volcano- m k l y  dlsscrln- 

ated co per a d  
t$.Cr--Wgnatlc I ron sulfides I n  

gabbro 

14. (a)Au(Ag.Sb)-- Cu--occurrence. veln 
lodes. typical ly  I n  shear zone I n  
tAln quartz valns Yaldez Group 
I n  L l d e z  Grwp 
(b)Au(Ag)--placer 

CEOLffiIC CONTROL S OF . P R W T I M  A M  fit- ' STATUS OF GEOLOGIC IN- 
m ~ m R m i F  m o r n -  FCWT~~R- -- 

Port Yolls gold d l s t r l c t  
and nearby arm; under- 
l a i n  by .etaflyscb of 
tba raldez Grwp (CreU- 
cmus) and subordinately 
by Ter t l l r y  granl t lc  
plutons and fe ls l c  dlkes; 
th. deposlts are mainly 
I n  the Yaldez Group; they 
conslst o f  quartz velns. 
rare ly m e  than 1 l 
tblck. and a few strlngers. 
wll tenses, pods. and 
breccla f l l l fngs;  the 
lodes generally are less 
then a few bundred meters 
i n  s t r l ke  length; besldes 
gold and p w r t z  they gem- 
. ra l l y  contaln calclte. 
pyrlta. arsenopyrlte. 
m i ~ r  UI~CCO~YY~C amounts 
o f  base metal sulfldes, 
and a I l t t l e  sllver; a 
few depeslts contala 
stlbnlte, uhicb mlght 
constitute a mlnor PO- 
ten t la l  by-or coproduct 

Resurrection Peninsula; 
Underlain by Yaldez 
Group (Cretaceous). 
mainly u f l c  r t a v o l -  
canlc rocks; mInor gabbro 
and serpentlnlzed dunlte 
(a)Hdlnly as dlsscmlna- 
ttons and breccia c e n t  
I n  sheared Yaldez Group 
u f l c  volcanlc rocks; lo-  
cal  n s s l v e  sulfldes and 
th ln  velnsi u l n l y  py r l te  
rlth subordinate chalcmv- 
;lie, sphalerlte. pyrrhbl 
t l t e ,  ud secondary copper 
alnerals 
(b)Mnor ananalour w u n t s  
o f  nlckel and c h r m i u  I n  
serpentlnlzed duni t r  

Productton w s  
u l n l y  p r t w  t o  
1920 and consisted 
o f  657 kg (21.125 
ounces) o f  gold. 
Including 640 kg 
(20.600 ounces) 
frm the Grantte 
m 1 ~ .  ud a l i t t l e  
byproduct s t l ve r i  
m s t  ore w s  l a  
sporddlcally d l$ -  
tr lbuted hlgh- 
grade shoats; 
probably u n y  of 
the deposits have 
wll reserves 
and resources 

Ilo production or 
k n o ~ ~ ~  reserves 

Excel lmt mdern recon- 
a r i sunce  upptng a d  
accollplnyl gmcbmlcal 
and geopby3cal data for  
Uat part  o f  area I n  
Sewrrd quadrangle; older 
U. S. 6cologlcal Survey 
mapplng for  other parts 
o f  area; topical studles 
a d  s o r  upplng o f  the 
a l m r a l  deposits; %ant 
recent Interest by tn- 
dustry 

Glrdwmd Hope- l l lp l t r lck Total estlWSted 
and )loor; Pass mlnlng 41s: p r o d u c t l ~  f r a  
t r l c t s ;  area underlain b the lodes about 
Valdez Group (Cretacwusf 435 kg (14.000 
v t a f l y s c h  that local ly  I s  Ounces o f  gold. 
cut  by Tertlary fe ls lc  a small w u n t  
dlkes and granlt lc plutonr of sl lver. and 
( a ) b l d  lodes genetically about W kg (a 
and sp l t l a l l y  related to f u  hundred 
Tertiary anatectic plutons; pwnds) o f  m t l -  
occur generally as quartz m; grade data 
velns that are discontln- unknown but prob- 
u s .  generally less than ably the gold was 
1.5 l thlck. and less than erratically dls- 
2.000 m long; u l n l y  I n  tr lbuted and 
the f l ysh ;  typically Id- v l n l y  concentra- 
bearlng quartz veins wfib ted I n  shoats; 
atnor mounts o f  s i lver  wII reserves a t  
a d  unecoaoaic scattered a fen properties; 
base a d  ferrous metal m s t l y  mIned dur- 
sulfldes; a far deposlts ing early 1000'~; 
b v e  potentials f w  .In- l o s t  placer mines 
or by-or coproduct anti- uere operated dur- 
M Y  lng the early 
(b)Str.u and beach placers 1900's; their prod- 
and o m  beach placer uction Isn't a- 

curr te ly  tnwa. hut 
$ t  probably I s  
s l l gh t l y  greater 
thra the lode prod- 
uct lor  

Modern reconnaissance 
w l o g i c ,  geochrmical , 
a d  gmphystcal coverage 
by U. 5. Geological Sur- 
vey; I l t t l a  Industry In- 
terest 

Oecoaarlsmue geolaglc 
mapplng a d  some recon- 
naissance geophuslcal 
surueys nd geochealcal 

"0 l l n g  by U.S. beolog- 
lca Survey; local  dr- 
ta l led or rem(detr~led 
upp lng  o f  solo mines 
and prospects; small- 
scale r e c w t  a c t l v l t  
a t  a few placer and 16de 
properties 

I 
45 cludlng deposits. IS  mines In- , / 
that. b t  l a s t .  
have had minor 
production. are I 
knorn i n  area 15; 
the potent ia l ly  j 
favorable areas 
are part ly  de- I 
~ ~ m i t e d  by g l r c t w s  ! 
and flordS i 

Area 13 contalns 
I 1  scanti ly ex- 
plored. essentl- 
a l l y  Inactive 
prospects. and 2 
known occurrences 

Ibe area Includes 
~mderately access- 
lb le  parts of the 
b n a l  Ilountatns. 
and it has been 
f a l r l y  well r x -  
plored for gold 
as attested by 
nuerous mines 
and prospects 

I 

&serous all tonnage 
g o l d - w r t z  velns are 
~MW; particularly others under possible. I c r  

(a) At least I1 I n c a -  
p lete ly explored m f l c  
volcanogenlc copper 
prospects are known; a 
fen m r e  are posslble. 
The grade-tonnage model 
n y  apply to sme o f  
Uuse. 

(b) One small body o f  
Serwt ln l zed  dun1 t e  
contalnlng anomalous 
values of n lckel  and 
c h m t u  1s k w n .  
A feu small tonnage 
elckel o r  c h r m l u  
dcposlts are posslble. 

(a) numerous ~ ~ 1 1 1  ton- 
luge gold-quartz velns 
are known; area f a l r l y  
we1 1 explored and only 
l few more deposits 
mI9ht be expected t o  be 
found. 

(b) llrny all stream 
a d  bench gold placers 
a d  one beach placer 
bra knoun; chances for 
m r e  are s l lgbt .  



1 

AREA MJOR iYPES of lolMKl WSPCCTEO 01 SPECULA- GEOLffilC CONTROL(5) OF PRmUCT W AND RE- STATUS OF GEOLffilC 1N- LWlTlONAL CMlENTS WWlRv of !!!@% ESTlMTfO NUMBER Of (;HAMIEX AND IUN_NS 
f P O S 1 ~   YE IYPESG%~~K@X ~~~~ERALRESWRCES d- - 1 ~  mi-WTEN~ IAL 

I 

Me- I 
3 € R T W C  
-7 

IS. 

16. 

17. 

18. 

(a)Au(Ay)--mainly 
U l n  quartz vrlns 
I n  Yaldez Group 
(b)Au(&)--placer 

(a)Au(&)--loOcs. 
w l n l y  th ln  quartz 
velar I n  Valdez 
Croup or. less 
col.only I n  Orca 
boup w Ter- 
t l a r u  fe ls lc  

!$E&.Pt)-- 
placer 

C r - - u ~ ~ t l c  
deposlts I n  
layered u l t ra -  
w f l c  rocks 

(r)Au(Ag).- 
placer 

(c)(Cu.Ag)--Yeln oc- 
currence 
(d)(U)--lode clalms 

(b) U--In Tert l -  
ary sedimentary 
rocks 

Nuka b y  area; underlain 
by Va ldn  Group (Creta- 
cmus) and by l a 1  fe l -  
SIC dlkes and plutons 

I Tertiary); 
a) k l n l y  th ln  gold- 

bearlng w r t z  velns 
that  cut Valdez,Group 
metaflysch; local r i c h  
shoots 
(b )S t r ru  and bench 
placers 

k e a  lncludes m s t  o f  
Chugach and Wenat Wunt- 
ains and contalns exten- 
sive tacler cover largely 
d e r f a l n  b ~ a l d e i  Croup 
(Cretacewsi metaflysch; 
subordinately b Orca 
Group ( ~ e r t l r r y i  f lysch 
and T e r t l u y  felsic plu- 
tons and dlkes; 
(a)lhln gold-beartng 
quartz velns and a few 
wll lenses u l n l y  lo -  
u l l z e d  I n  Vdldel Group; 
genetically a f f l l l a ted  
r t t h  Tert l r ry  anatectic 

f$:Zh placers and a 
few small bench placers; 
one stream placer contalns 
traces o f  p l r t i w  
(c)Ueakly mlnerallzed veln 
occurrence I n  Yaldez Group 
(d)lllnor anaaulous radlo- 
ac t l v l t y  detected a t  a far 
s l t w  I n  the Valdez Group 

Dlssmlnrted and local ly  
u s s l v e  chrmfte I n  lay- 
wed dunlte and. t o  a 
-11 extent. I n  pyrox- 
a l t e  and serpentlnlte; 
knon deposlts I n  tw 
u l t r u u f l c  asses; Red 
Uountalh about 6.4 by 
3.2 km I n  outcrop plm. 
and a v u l l e r  near tlde- 
w t e r  u s s  a t  Clalm 
Polnt; on basis of re- 
cent s t d t e s  both u l t ra-  
u f l c  bodles are In- 
terpreted as kllppen 
that have been Lbrust 
over the L h g h  c o ~ p l e r  
(Cretaceous?) 

Placer gold deposlts on 
beaches frontlng loner 
b o k  I n l e t  and posslbly 
I n  nearby a l luv l r tad 
valleys; t y p l u l l y  smbll. 
I n  part  ephseral de- 
posits; only a few de- 
posits tnan 

Lode productlon 
between 1924 and 
1942 about 171 k 
(5.500 ounces) o! 
gold and a l l t t l e  
byproduct s l l v a ;  
average grade a 
l l t t l e  mwe than 
la ut (3 o z ~ s t )  
mm reserves; m 
known placer prod- 
uctlon 

E s t l ~ t e d  to ta l  
gold oductloa 
frca Edes about 

from the placers 
about 120 kg 
(4.000 ounces); 
.law byproduct 
s l l ve r  recovered; 
tbe knwn gold 
lodes and placers 
are small but lo-  
c a l l y  rlch; they 
have scant reser- 
ves. 

Local peologlc upp lng  
a d  scae sup1 ing near 
knarn deposits. but re- 
gional cologlc, geo- 
chmlca?. o r  geophysl- 
cal coverage I s  skl.py 
or lacklng; scant re-  
cent Interest by In-  
dustry 

Large dlsp.r t ty  I n  sea- 
loglc L t a  base; m s t  
of area upped by re-  
connaissance methods. 
but extenrlve t racts 
of the muntalnous hin- 
terland are v l r t w l l y  
unaupped; scant local  
geophysical and geo- 
chmlc r l  coverage; 
w l l - s c a l e  recent 
ac t l v i t y  a t  a few 
placer and lode gold 
deposlts 

Pmductlon: 1911- The deposlts have been 
18, about 2.000 S tud ld  I n  roce deta l l  
tons containllg 45 and the swroundlng areas 
ercent tr 0 ; upped I n  reconnaissance; 

t%2-44. 6?6h  scant geophysical a d  
tons averaging geochmlcal Investlga- 
42 percent Cr 0 ; tions; contlnulng In- 
1954-57 about2 ' terest by Industry 
21.000 tons. 
grade not knou, 
but probably about 
40 percent Cr203; 
Cr:te ra t lo  
betueen 2.7 and 3:); 
I942 cst lmted re- 
serves o f  about 
150,000 tons o f  chro- 
mite lncludi J1.W 
b n s  thdt w 3 d  br 
derlved f r m  concen- 
t rat lng lowr-grade 
u t r r i a l  

Uorked ln teml t -  
tent ly  during 
early 1900's;' 
prWuctlon not 
~ M I R .  probably 
d h t  30 kg 
(1 .OM ounces) of 
gold a d  a l l t t l e  
s l l ve r  

The geology of the area 
has been studled I n  sme 
det.11 durlng U.S. Geol- 
oglcal Survey coal-and 
petrolem-wlented In- 
vestlgltlons; - ln- 
terest I n  the general 
replon f o r  uranium; 
g ~ p h y s l c a l  Investl- 
gbtlons related to pe- 
tmlw axploratlon; 
scant recent Interest 
l a  th. gold placers 

Area 15 contains 
6 mlnes a d  8 

ospects on gold 
odes a d  2 placer r 

gold prospects; I t s  
deposl t s  are gen- 
e ra l l y  wll but 
loca l l y  r l c h  

Area delineated 
w l n l y  on basls 
o f  I t s  favorable 

0 w l o g l c  set t lng 
o r  wll gold- 

bearlng lodes; 
I t  contalns scat- 
tered Isolated 
LMW) deporl t s  
and local  clusters 
of small deposlts; 
large parts of tho 
area are rpoote and 
scant l ly  prospected 

Posslbly undis- 
covered deposl ts  
of t h l s  type -1st 
along the mr th -  
M S t  flank Of the 
Kenrl and Chugach 
Mountains. I n  tec- 
tonic setflngs 
that  are s b l l a r  
to the eavlrons of 
Red Uountaln mO 
Clalm Polnt; how- 
ever large parts 
o f  the Inferred 
favorable areas are 
covered 

l e r t l a r y  non- 
m r l n e  sedlpen- 
tary rocks that 
underl le the re- 
gion and large 
parts of the 
nearby K e ~ l  Lou- 
land are regarded 
as favorable hosts 
fo r  vmlw; how- 
ever, desplte s a r  
eaploratlon, no u- 
ranium deposlts are 
LnaD I n  Uu r q l o n  

(a) Flve mlnes and elght 
prospects on gold-qudrtz 
velns are known; deposlts 
tend t o  be wll but l o -  
c a l l y  rlch. A feu deposlts 
might remaln undiscovered 

(b) Two placer gold de- 
posits that apparently 
are umlned are kncun: 
a d d l t l w l  deposlts ~t 
l t k e l y  

(a) Yldely scattered gold- 
quartz velns that have 
small tonnage but loca l l y  
r l c h  grades; remoteness and 
large amount o f  g lac la l  cov- 
er suggest that most of the 
probably large nubar of un- 
found deposits w l l l  r m i n  
undlscovered; most of those 
that are found w l l l  proba- 
b ly  be unecon~ ic  to nine 
due t o  thel r  Ion tonnage 
(b)Stream gold pldcers. 
MU Of Yhich contalns 
t r u e s  o f  p lat lnur  and a 
fen bench placers are 
LMcn; r ~ l a t l v e l y  small 
pmductlon and few probr- 
b l  ranr ln to be fwnd  
d o n e  -11 m a y e  copper- 
s l l ve r  veln wlth l w  rades 
I s  k m ;  others possible 
(d) nlnor a m l o u s  radlo- 
r c t l v l t y  detected a t  a few 
l w l l t l e s ;  s l l gh t  chance 
of large tonnage deposlts 

One o f  tw, u l t r d m f l c  &as- 
ses I n  th ls  area. Red h n -  
ta ln  reportedly contalns a 
to ta l  of about 50.W tons 
of shlpping ore a t  41 per- 
cent Cr93. The other mass. 
Clrlm Polnt has about 260.W 
tons a t  17.8 percent Cr2O 
that could be concentrated 
t o  about 75.000 tons a t  45 
percent; addltlonal depos- 
I t s  under younger rocks 
and w t e r  are l i ke ly  a t  
Clala Polnt. Md l t lona l  
deposlts possibly exlst  
under covered areas along 
the northwest f lank o f  the 
I m ~ i  and Chugach Mountains; 
nickel m o w l l e s  are known 
I n  both areas; grades and 
tonnages o f  podlfora de- 
posits are approyrlate 
for unfound deposits I n  . 
alplne masses 

10% chdnce 
that 

there are 
3 deposlts 

or m r e  

(a) A few small. I n  part  
ephemeral, gold placer 
deposlts are known; a 
few others posslble 

(b) Tertiary rocks that 
underlle th l s  area and 
large parts o f  the near- 
by h a 1  lowland are fa- 
vorable for  urmlun; hou- 
ever mne krs been found 
despi t e  solle exploration 



19. (a)Au(Ag)-ulnly 
tAin quartz velns 
I n  Valdez 6rou 
or Ilc"U9h taapPex 

20. (a )Cr -ucy r t l c  
deposlts i n  u l t ra -  
n f l c  rocks 
(b)Cu.ln.(Ag)-- 
subarine volcano- 
genlc deposlts as- 
w ~ l a t e d  4 t h  u- 
f l c  lavas 
(clAu(Ag)--lodes. 
t y p l u l l y  t h l n  

? u r r t z  veins 
d)Au(Ag)--pldc@ 

(c)Cu(Ag.Zn)--sub- 
u r l n e  volcamgenlc 
(d)Cr--ugut lc  de- 
posits l o  u l t ra-  
u f l c  rocks 

(e)l l-- local mlmr 
a r u u l w s  u D q t s  
o f  nlckel I n  ophl- 
o l l t e  
( f  )U--one prospect 
rl legedly for urm- 
lu. In  k k g h  Cm- 
Piex 

PaMUCIIO(( An0 RE- 
MURtEu-- 

The area I s  contiguous 
t o  the Bwder Ranges 
fault. a major fau l t  
that constitutes a 
plate boundary; the 
terra ln northuast o f  
the faul t  I s  largely 
covered. but It con- 
talns -11 expos- 
ures. mainly o f  d l -  
verse older nesozolc 
rocks; the area south- 
east o f  the faul t  con- 
talns the IlcHugh cor- 
p lar  (Cretaceous?) 
ud, I n  SCUM o f  i t s  
sketchily upped 
parts. probably 
Yaldez k o u p  (Cre- 
taceous) 
(aJMafnly th ln gold- 
bearlng quartz velns 
( b ) S u l l  placer gold 
concentrations I n  
beaches. strews. 
m d  benches 
(c)Represented by one 
poorly t n w n  deposlt 
that probably i s  I n  
u f l c  v o l u n l c  rocks 
of the Valdez Croup 
a d  by a fen mlnor 

a occurrences I n  Jur- 
assic rndesl t lc  
lavas 
(d)M k ~ r n  deposits 
but area I s  favorable 
for c h r m l t e  I n  l y -  
ered u l  t r w f  l c  u s -  
ses slmllar to dr- 
poslts i n  area I ?  or 
I n  wll alplne-type 
u l t r r u l l c  rocks 

The rrea canprises a 
terrane south o f  the 
Border Rdnges fau l t  
underlr ln by the Ilc 
Hugh complex (Creta- 
ceous?) and small 
tracts m r t h  o f  the 
faul t  that are under- 
lain by upper Paleo- 
zoic metasedilsentrry 
and aetavolcanlc 
rocks. u l t r ~ f i c  
rocks. grbbro, and 

1f i ;ELte i n  *is- 
smlnations. th ln 
bands and lenses I n  
dunlte i n  layered 
u l t r a a f l c  cw leaes  
u l t h  outcrop arejs 
as w h  as 16 bm ; 
also contaia trace 
m u n t s  o f  p l a t l n u  
woup elaents;  rep- 
r e s m W  by tbu pros- 
pects and four know 
Occurrences 
( b ) W r e n t l y  small 
lam-grade zones I n  
wtuorphosed upper 
Paleozoic u f l c  vol- 
canlc rocks; contain 
rulfldes. including 
ch lcopyr l te  a d  
sphalerite. I n  dls- 
smlnr t lonr  a d  veins 
( c ) l w  ospects on 
th ln  quartz &-bearlng vetns I n  the 

k h g h  C w l e a  
(d)Strrda placers 

About 6 kg (a fw 
hundred ounces) of 

oduced f ro r  
EdpPl;cer deport t; 
no known reserves 
i n  any of the de- 
posits 

Eacept for small 
l awnts  o f  placer 
@Id there I s  m 
known prodwtlon 
frm the area; 
the chrmlte I s  
localized i n  zones 
as w b  as 4 l 
thlck u l t h  aver- 
age Cr24  CY- 

tents as much as 
1l.S percent; 
Cr:Fe rat los are 
betwen 2 a d  3 
t o  1 

Local 1-1-detalled and 
mdern reconnaissance 
upp lng  I n  southern 
of.rrer; e l s d e r e  s K f  
chy upplng; reconnals- 
r a c e  rav l t y  survey for 
part  01 the rrea; other 

ys lcal  a gcachm- 1"o" ca r tudles luk ing ;  
l u n t  r e c u t  enplwa- 
t l o n  Interest  

Host o f  tho western part  
o f  the area I s  w l l  w p -  
ped and covered by re- 
comrtssuce geclchalcal 
surveys; the eastern part 
o f  the area Is, a t  best. 
sketchily upped and 
lacks gkochemtcal cover- 
age; the only kmwn geo- 
physical coverage I s  a 
reconndlssance gravlty 
survey; some o f  the cbro- 
mite dcposlts have been 
studlod a d  supled; 
the eastern part of the 
area has been MIY cursor- 
i l y  prospected. and i t  
probably contains undls- 
covered deposits; s l l gb t  
recent Interest I n  the 
a r u  by Industry 

ESIIIUIEO NWBER OF 
@@SIT PERCENT imi;7TG~- 
-=~R-HE- 
SEii- 
i m a 3 r T i  

mom deport ts  
I n  area 20 are 
e1th.r roo wll 
or  tm lun t o  
be O f  current 
K O W ~ C  1Ppor- 
&me; however. 
the area csntrins 
cmmdi t les  that 
are currently I n  
demand, and l o r e  
thomqh and SYS- 
t e ~ t l c  erplora- 

. t i on  could dis- 
cover minable 
deposits 

(a) SQI'sBaIl tonnage 
gold-quartz deposlts 
ealst; r ten others 
posslble 

(b) Sull tonndge pla- 
cer  wid I n  beaches. 
r t r w s .  a d  benches . 
are knout m known 
reserves 

a d  a f& minor occur- 
rences I n  mndesltlc 
lavas a r r  kmm; others 
posslble 

(d) Yo tmrn deposlts 
but uu I s  favorable 
f o r  c l v P l t e  slmllar 
to deposits i n  area 17 
o r  I n  -11 alplm-type 
u l  tramaf l c  rocks 

(a) T ~ D  chmnlte prospects 
and f w r  occurrences are 
known I n  th i s  area; the 
large area that I s  favor- 
able for chror l te depos- 
I t s  comblned 4 t h  the 
scanty exploration sug- 
gests that  a large n w -  
ber exlst  of here deposits might 

(b) Small low-grade u- 
f fc  v o l c a ~ g e n l c  depos- 
i t s  containing copper. 
l lnc.  and some si lver  
are knan; favorable 
te r ra in  and lack of 
systematic exploration 
especially I n  the east! 
ern part  o f  the area. 
suggest that swe 
possibly larger deposlts 
c w l d  u l s t  , 

(c) T w  *In gold-beartng 
p w r t a  velns are known; 
others posslble 

GRAjES AN0 TONllAGES 
FOR fi7 lmt&i$I 1- 
T W ~ B  + -- 

(d) podlfono chro- 
a l t e  mdel  

(a) podlform chro- 
mite ~radel 

Id) Cold-bearlng s t r e u  
placors are knan  I n  
the western part  o f  area 
20; r fa r lm i la r  placers 
might u l s t  I n  the 
eastern pert  
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Me X x 1 t 6 - P  rjByiTB5) 

--vetns and 
stockworks 
(c)Pb.Zn(Ag,Cu)-- 
replacement de- 
posits 

(d )Au- -d lssmi~ ted  
deposits 

{:j::ii$T!eln de- 
posi ts  
(g)(U.lh)--some fav- 
orable hostrock for 
U-TII deposlts 

ExtreDo southeastern 
parts of hangel l  
buntalns; underlain 
by utdmorphosed mid- 
Paleozolc, u l n l y  
carbonate rocks; 
weakly retwrphosed 
upper A lmzo lc  sedl- 
mentary a d  volcmlc 
rocks. anupper Palm- 
zoic syenlte-mnzon- 
I t e  pltltonlc complex. 
gabDro. and Tertlary 

1 r m l t i c  plutonr 
a)Asswiated with 

altered zones i n  Ter- 
t i a r y  gnnodlorlte; 
hm known deposlts; 
one u l n l y  for cop- 
per a d  the other 
mainly for  mlybdenw 
(b)blyMenl  te-berr- 
In9 quartz velns and 
ull stockharks i n  
Tertiary Qranltic 

$fg$ i u l f  lde-bear- 
Ing pods and dtssmln- 
atlons I n  Pemlm mar- 
b le  
(d)Sparsely dlsserln; 
r ted  gold tn upper 
Palmzolc volcmlclas- 
t l c  rocks: mineralized 
ZM. lo* /I 9radIl a d  
probably local I n  ex- 
tent 
(e)Smll ugnetite-and 
heutlte-bearing con- 
tact metuorphlc(skarn) 
deposit I n  marble adja- 
crnt  to upwr Paleozolc 
wzon l te ;  contains minor 
mounts o f  copper 
( t ) S u l l  copper-bearlng 
veins I n  fault zones 
(9)So.r phases of  the 
syenlte-monzonite complex 
are geologically favorable 
fo r  w m l u - t h o r l w  de- 
posits 

productton; the 
m l n  inferred re- 
sources o f  the 
area are i n  the 
copper a d  mlyb- 
denu  deposits 
that are asroci- 
ated wlth Terti- 
ary plutons 

RMonnrlssance geologic The area I s  r m t e  
upping and SupplmenUl and rugged and. a t  
reconnalssmce gMchemical best, has been cur- 
and gwphysical lnvest i -  so r i l y  prospected; 
gatlons; very l i t t l e  ex- I t s  potent ia l ly  m s t  
plorat Ion s lgnl f lcant  deposlts 

are copper and mlyb-  
d e a r  porphwier asso- 
elated u l t h  te r t i a ry  

r lutons; these deposib. 
ihe others i n  the 

am.)uve bad m l n h l  
up lo r r t i on ;  the Ter- 
t l a r y  p lutom and 
the l r  rnvlrons are 
regarded as highly 
favorable for explor- 
at1or);other parts of 
the area. including 
eatU)sive t racts under 
l a l n  by aid-Paleozoic 
rocks that lack known 
depos1ts.bave dlverse 
dagees o f  geologic 
favorabl l l ty  

( 4  p o r h r y  copper 
and w porphyry m lyb-  
d e a r  daposlt are knom 
but d r i l l e d ;  other 
deposlts l i k e l y  

(b) RnIyMenite-bearing 
quartz vetns and m a l l  
stockworks exist; these 
deps l t s  may be Indlca- 
tors of l a q e r  deposlts 
such as the porphyries 

901 50% 10% chance (a) porphyry copper 
that wde l  and porphyry 
there molybdenun made1 
are 

2 3 4 or more 
depasl t s  

(c) -11 tonnage lead- 
zinc replacement depos- 
I t s  have been found i n  
area 22; other small 
deposlts o l  t h i s  type 
probably occur here 

(d) A low grade dlssem- 
IMW gold deposlt I n  
volcaniclastlc rocks 
hbs been found; proba- 
b ly  local  I n  extent 



-- - -- - -- - - - - - -- -- - -- -- -. - ---- --- - ---A- 

AREA MJOA TIPES ff m SUSP C m  MI SPECULA- GEOLOGIC CONTROL S Of PROWCTlDW A 0 & STATUS OF GEOLOGIC I W -  AWlTIOWAL WWRV OF ~IMRAL ES !HATE NUIIQtR OF GKIES AN0 TOll'iAGES 
d m s  m i  ~ T I W  ~omrlrn SciURCE wWT1. K~,+RCE#T w t  T TIHERE ;%;+;;;?jh 

X W 7 i i ~ m i i i ~ -  
lllP m i  !!mmr- 

(r)Cu(Ag)--Ken- 

re ln  
(OAu(&.Cu)-- 
placer 
(e)Cu(b)--por- 

P P ) - - s k a r n  g)Cu &)--sub- 

aer la l  v o l c a ~ -  

(J)Zn(Ag.Pb)--re- 
placment or veln 
(k)Uo--vein 

/ 

Swth-central flank of 
Ytangell kuntalns, r 
well mlnerallzed rred 
that contalns dlverse 
deposlts; underlatn by 
upper Paleozoic and abun- 
d ~ t  Herozolc sedlaentary 
and volcmlc rocks. local  
Jwassic and Tertlary plu- 
tons--the l a t t e r  u l n l y  
represent subv~lcanlc hv- 
pabysul rocks-- and local 
Ccnozolc lavas wi th m1Mr 
sedlamtary facles 
( a h l n l y  u s s l v e  copper 
sulf ldo-rich lodes I g a l -  
lzed i n  lower. chlefly 
do lm l t l c ,  parts o f  Up- 
per Trlasslc Ul i t ls tone 
Llaestone 
(b)Typlcrl ly quartz-cal- 
c l t e  velnr less than 1 m 
t h k k  that are a l m s t  en- 
t l r e l y  conflned to the 

Trlasslc Nlkolal 
beenstone; ck let  ore 
minerals. chalcopyrlte. 
barnite. and chalcoclte 
(c)Thln gold-bearlng quartz 
velns genettcally related 
t o  Tertlary plutons or. 
rarely, to Jurasstc plutons 
d S t r e u  and bench placers 
l Apparently weakly mlner- I1 

allzad porphyry-type depos- 
I t s  rssodated with Jurasslc 

a n l t l c  plutons 
f ) S n l l  ugne t l te - r l ch  con- V 

tact- retuorphlc (skarn) de- 
posits I n  Trlasslc carbonate 
r w k s  adjacent t6 Jurasslc 
p r m l t l c  plutons 
I g ) b t l v e  copper-bearing 
v l n l y  uyg4aloldal depor- 
I t s  I n  Trlasslc h s a l t  
I h ) L u l l  velns that con- 
ta ln  sllver-beartng tetra- 
W l t e ;  associated wl th 
Jurasstc grani t lc  plutons 
(1)Thln stibnlte-rlch velns 
I n  Trlasslc carbonate rocks 
(J)Untested occurrence o f  
sulf lde-rlch pods I n  Tr l -  
r ss lc  carbonate rocks 
(k Occurrences o f  th in 
lo\yMentte-bearlng velns 

Production dmln- Gealoglc mpplng. ranglag 
r ted  by Kennecott frm C t a l l a d  t o  recon- 
m i .  Alaska's ulssaace. rud recomMls- 
p r u l e r  wproder unce  sewhmlcal  a d  gco- 
o f  c o p w  and 111- physical coverage l o r  en- 
v u ;  durlng the l r  t l r e  area; local toplcal 
u j w  op.ratlons. studies:ulaly related t o  
between 1913 and the alneral dcposlts; rod- 
1938.tkse alnes erate localized current 
produced 540.000 exploration Interest 
tons (1.2 b l l l l o n  
pwnds) of WPPU 
and 280 tons (9 
m i l l t on  ounces) 
of sl lver; minor 
post-I938 pro- 
ductlon frm 
saall-scale, lar-  
gely surflclal. 
operations; pro- 
ductlon ddta for 
other Kennecott- 
type deposlts 
less accurately 
kncun; probably 
abwt 2.300 tons 
(5 million pounds) . 
of copper and 
6.220 kg (200.000 
ounces) of 
sl lver; Kennecott- 
type depislts con- 
ta in  sme reserves 
and posslbly slg- 
n l f  icant resources; 
the copper-bearing 
velns (bland the 

9 old-bearlng velns 
C) have accounted 

for minor prodw- 
tlon; thelr re- 
sources are be- 
lleved to be small; 
pr lor  t o  1959 tk 
gold placers (d) 
produced 4.463 kg 
(143.500 ounces) 
Of gold an4 solla 
byproduct si lver; 
since 1959 they 
produced about 60 
kg (a f w  thousand 
ounces) of gold 
and small aaounts 
of native copper 
nuggets that are 
u t i l i zed  i n  Alas- 
kan jewelry and 
curios; sone placer 
nlnes u e  actlve. 
but thei r  reserves 
and resources are 
probably ull; u- 
cept for the sub- 
aerlal v o l c m g m l c  
deposlts (9). uhlch 
b v 8  yielded a Ilt- 
t i e  copper ud $11- 
ver. nnc of  tk 
other deposits k v e  
been alned; l o s t  o f  8 

these dcposlts. as 
well as s o r  o f  tb 
others. have not b n a  
rdeqwtely explorad. 
ud they a l l  can 0. 
regarded as hivlng 
sme resource poten- 
t l a l  

The area has been w l l  
prospected by old. 
t r a d l t l o u l  prospect- 
Ing methods, but only 
ScMtI ly  en IOred by 
lodera, technlqws; r a p ~ l s t l c a t d  because 

o t  i t s  diverse depos- 
i t s .  favorable geologyi 
and Iapresslve mlnlng 
record, the area I s  
regarded as haul r 
strong p t m t i a ~ " ? o r  
s lgni t lcrnt  rlnurl 
resources; u approxl- 
u t e  s w v r y  o f  the 
M d e r  o f  known d 
~ t s  ~n the area f r -  
lows: 
Kennecott type. 11 
mlnes a d  3 prospects; 
copper-bearlng valns. 
n l n l y  I n  H k o l a l  
beenstone. 3 mines. 
33 prospects. 9 occur- 
r m e s ;  gold placers. 
4 miner and 4 prospeco; 
n l n l y  n r t l ve  copper 
I n  basalt. 1 rlne. 7 
prospects. 3 occw- 
rences; a l l  other de- 
posl t  22 prospects. types. I 9 mino. occur- 

rences; a small per- 
centage o f  the mlnes 
and prospects have ben 
actlve durlng recent 
years; the occurrences 
mere discovered during 
recent U. 5. 6eol 
1-1 Survey tnves8: 
sattons. and soae of  
thm are worthy of u- 
ptoratlon 

(a) bss1ve copper sul- 
f lde deposlts contain,- 
lng s l l r e r  w r e  the 
Iarg.st producers o f  
copper and s i l ve r  I n  
Alaska; average grades 
were about 13 percent 
copper and 66 g l t  sl lver; 
a l l  L;mm deposlts are 
uposed. a t  least  j n  part  
on sur ace. and about 
1M d of  favorable goo- 
logic terra ln I s  covered; 
rpproxlute ly 7 of tha 
Ia rp .  tomage-hi h grade 
and w p n w s  r u f l e r  de- 
posits are e s t l u t e d  t o  
be unfwnd 

(0) benerrl ly =I1 
tonnage quartz-calclte 
velns contalnlng copper 
and silver; other 
deposlts posslble 

(c) -11 tonnage 
gold-bearlng quartz 
velns are know; 
Others possible 

(d) Gold-bearlng stream 
and bench placers that 
conu ln  S ~ D I  s l l ve r  
and copper have been 
alned; a fen are s t l l l  
actlve: reserves and 
resources are probably 
rull 

(e) Threc undr l l led but 
a m r e n t l y  weakly mln- 
erallzed porphyry copper 
deposits are known; 
othars possfble 

(1) Small tannage skarn 
deposits conuln lng Iron 
a d  copper have been 
found; unfwnd deposlts 
probably r a u l n  

10% chance 
thdt 

there 
are 

5 o r  m r e  
deposlts 

(9) L w  grade natlve 
c o ~ r - b e a r l n g  deposits 
are LIIOWI; u l n l y  u y g -  
daloldal deposits I n  
Trlasslc basalt; other 
deposlts l l k e l y  

(h) Silver-bearing veins 
that have rull tonnages 
are known 

(I) Svll high-grade 
mtl.ony bearlng veins Ist1Dolte)- 

(e l  porphyry copper 
~mde l  
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PllODUCI @I AW R - STATUS OF GEOLOGIC IY- 
! i l i E b T h  ~ W T i m  

a Cu(m)--porphyry Uestern Yrangell noun- 
b Au--vela I I tatns; small u ~ n d w s  

that  expose upper Paleo- 
zolc w t u w p b l c  rocks. 
Wcsozolc granl t lc  plu- 
tons. and Cretaceous 
sed lmta ry  rocks; 

26. (a UI porphyry --- 
( a h i i . ~ t ) - -  
placer 
(c)Cu(Au)--lode 
demslts. mainly 
veins 
(d)Au(Ag)--vela 

surround& by Lenozolc 
Yrangell Lava; 
(a)The an l t i c  rocks 
and t h e x  environs are 
favorable for  porphyry- 

deposlts ;by?& pold prospect on 
a q w r t r  vein Uut cuts 
the r t a m r p h l c  rocks 

Northeastern flank of 
Urangell )buntainS; 
underlaln by upper 
Paleo~olc and Ilerozolc 
volcmlc and sedlmen- 
tary rocks. Cretaceous(?) 
and Tertiary plutons. and 
Cemzolc Urangell Lava 
(a))(ltlve copper I n  Trt- 
asslc basalt 
(b)Chalcopyrlte and bor- 
n i t e  or chalcocite and 
the l r  oxldatlon products 
i n  veins less than 1 m 
thlck w I n  swms of 
velnlets or surface 
car t fqs ;  generally I n  
Trlasslc basalt 
(c)OEcurrence of dissm- 
lmted  sulfldes. fnclud- 
i n  chlcopyr l te.  I n  a thick u f t c  dike 
(d)Al tered zones sugges- 
t i v e  o f  porphyry-type 
mineralization I n  gra- 
n i t i c  rocks 
(e )L t i ve  capper nuggets 
I n  stream and bench 
placers 

Upper htanuska Valley 
and nearby terraln; I n  
part  bounded by major 
faults; underlaln by 
nPozolc sedtsentary 
and volcanic rocks. 
Tertiary sedimentary 
rocks. and nerozolc 
and Tertlary Intru- 
slue rocks 
(a)Ihe feu known por- 
phyry type deposits 
are assoctated with 
s t r q l y  altered zones 
i n  Tertiary fe ls ic  
plutons and nearby 
rocks 
(b)Ywrous soall 
placer pold deposits 
along streams and a l -  
l uv ia l  benches 
( c ) P w r l ~  known; prob- 
ably u s t l y  veins re- 
lated t o  latruslve 
rocks but may Include 
suburlnc volcanogenlc 
de s l t s  
( d h t m  vetns Y~IY 
genetically re  ated t o  
Wcsozolc and Tertiary 
p l u t o n l v  

- 

no data 

m productton o r  
reserve data but 
possibly s lgn l f i -  
cant copper re- 
sources 

Zml l .  but In- 
accurately known 
production, prob- 
ably about 30 kg 
(1 .OW ounces) 
o f  gold, frm 
the placers; M 
lode production; 
Inadequate ex- 
p lorat ion f w  
val id resource 
e s t l u t e ,  but 
resources prob- 
ably are s a r l l  
to .Oderate 

Sketchily upped; m 
Lnon g e o c h a l u l  o r  
geopbyslcal Iavestlga- 
tions; m known recent 
prosWstlrJ 

I*connalssance geologtc. 
geochmlcal. and geo- 
pbyslcal coverage; scant 
e x p l o r a t i ~  Interest 

Rec~l l l issancr and lo-  
cal smldetalled gm- 
log ic upping; scant 
gcophyslcal and geo- 
chmlcal  coverage; 
recent ln iustry In- 
terest a t  several 
placer and lode de- 
posits 

rni~iow. U M N E  SUMUIY OF MINERAL ESTIHATEO W4llER OF GRADES AND TO!IIiAGES' 
#SOURCE POTEI~IAL =~";3prriSEA- F~KITEP~JsTT-~  

C W C ~  I THERE t j r ~ - T f T i f f i b r E i )  
xilmnwtm- - 
3tllTI- 
6eWmrT̂ - 

Area outl ined on 
basls o f  favor- 
able geology 

Area 25 has been 
only s c m t l l y  pros- 

cted; 7 o f  I t s  I 4  
noun deposlts are r 

occurrences that 
w e  discovered dw-  
t twmt U.S. G u l l -  
wpE.~ *ex ~ n v u -  
tigations; the poten- 
tlrl resource s1g- 
e l f  lcance of the a r e a l  
diverse copper depos- 
I t s  cannot be accu- 
ra te ly  detemined w l t b  
out adequate erplor- 
atlon; apparently 
Barge but  very low 
grade copper resources 
t n  Trlasslc b a u l t s  
( I l l to la1 Greenstone) 
l a  t h l s  and other areah 
~ t a b l y  (23). MY con- 
s t l tue  a resource of 
tba future 

The area contains 
about 39 known 
placer deposits and 
IS  lode deposits; ex- 
tenslve areas north- 
east o f  area 26 that 
are underlaln by Cre- 
taceous sedimentary 
rocks w sur f l c ia l  
deposits 01 the Cop- 
per Rlver b s l n  con- 
t a i n  scattered gold 
placers; parts of 
the Copper River BIsln 
are geologically per- 
mlssfve for sedkr,n- 
b r y  u ran lw  deposlts. 
but t h l s  r red i s  mt 
outl ined as favorable 
because erospectlng re 
w l t s  k r e  been regl- 
t i re;  ucu 26 con- 
blnr z~0 l1 te  deposit& 
W c h  a1 though a tion- 
w t 4 l l l c  ccrodl ty .  
are o f  possible son- 
a l c  @rUnce 

(a) favorable terra ln 90% 501 101 chance (a) porphyry copper 
fo r  porphyry copper that w d s l  
deposits; has not been there 
prospected m e n t l y ;  are 
pors ib i l l t y  o f  w or 0 I 2 deposits 
two deposlts l a  thlr or m r e  
a r m  

(0) h a  ull gold- 
bearlng quartz veln I s  
b; others posslble 

I (a) Very lo* grade M t l v e  
copper deposits are kterm 
i n  large volumes of basalt 

(b) S u l l  tom velnr 
o r  swarm o f  v e x l e t s  
generally I n  basalt 

(c) On occurrence of 
copper-berrlng d l s s a -  
lmted  sulf ldes I n  a 
thlck u f l c  dlke i s  

' known 

(d) Tuo altered zones 
i suggestive of porphyry 

copper-type mlneral l- 
zatlon I n  granl t lc  ruck 
have been observed 

Zeollte deposits that  
are o f  posslble economic 
s lgnl f  icance ave known 

(a) A fen porphyry copper- 
type deposits are known; 
feu. I f  any. r rnaln t o  
M be found 

(b) Nany wall stream 
and bench placer depos- 
i t s  contalnlng gold wi th 
some s l l ve r  and platinum 

901 502 101 chance (d) porphyry copper 
that  model 

there 
are 

0 1 2 deposlts 
or -re 

90% 501 10% chance (a) porphyry copper 
that there model 

are 
0 I 3 d e p s l t s  

o r  m r e  

(c) Small tonnage copper- 
bearing reins and possl- 
b ly  s u h r l n e  volcano- 
genic deposits 

(6) Law tonnage pold 
velns are k m ;  others 
wsslb le 



21. (a)Cu(As)--lodes. b Cu(Mo)--porphyry Southern Talkectna Ilo at. 
u i n l y  velns IcjAu--placer Ilowtlins; underlain upping and local  gao- u i n l y  on brsls o f  

IeconnaisSuce ~ ~ o l o g i c  Area deltneated 

by a large Ilosazolc cbmical and #eopbysical i t s  eologic favor- 
g r rn l t l c  mass and by coverage; l i t t l e  recent ab i l f t y  for  porphyry 
m a l l  areas o f  upper interest by industry coppcr deportts ud 
Paleozoic RetrPorphic 
rocks 

I t s  lack o f  syrtm- 
a t i c  adern pros- 

(a)Poorly kmm cop- 
PW deposits geaer- pccting 

a l l y  represented by 
tb ln veins. frac- 
ture coatings and 
l i x a l  d issmitn- 
tions; typical ly I n  
or near apophyses 
of g r m i t l c  rocks; 
U Y  include upe 
P@VW~Y type 
mmat ic  deposits 
(b)6ralogically 
favorable fo r  por- 
W r y  type deposits. 
but none definitely 
knom 
I c ) ~  kR4LR S W A U  
placer 

S ~ Y  OF n l t m  ESTlUITtO NVWER OF GRADES AN0 TONIWES 
F o m i i i T i T ~ ~ E l ~  
t w a i i  mktr-i) 

liRm W E R  PRE- 
3 M v  
t r n T q - - -  

(a) C a a a l l y  th in  cop- 
r-bearing veins; sole Ct- occw+mncer u y  

be related to porphyry 
type and magmatic de- 
posits; lack of systea- 
a t i c  prospecting 

(b) h e  favorable for Wi 50% 10% chance tb) porphyry "pper 
, w o p p ~ r  depos i ts; that "a*e1 " 

there 
are 

0 0 2 deposits 
or w r e  
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(c)Cu(No.Ag)--pwphyry Y l l l w  Creek d l s t r l c t  and 
swthwSt part  o f  talkeet- 
IU Uountains; largely 
underlain by m Upper 
Cretaceous-Tertlary ton- 
a l i t l c  bathollth; all 
tracts o f  upper Paleo- 
zoic rocks perlpheral 
t o  the bathollth In- 
cluded i n  area 
( a h i n l y  quartz veins 
less Uun 2 l thick that 

• u y  extend for a fa r  k i l -  
meters along strlke; 
contain gold, a l ~ r  
a u n t s  of sulfides. and. 
rarely. tellurides and 

~ l t  t h t u y  b e a p e r -  
type reported I n  

the tonalite; others prob- 
able 

Area Includes marglnal 
facies of Jurassic gran- 
i t l c  batholith and n q r b y  
L o r r  Jurassic sedlaen- 
b y a n d  volcmlc rocks 
(a)Apparently vrll con- 
taCt-.etmrphic(skarn) 
type OegoSIts that are 
r i c h  i n  u g n e t i t e  
(b)Strer  placers 

Total roduc t ia  The Y i l l o *  Creek d i s t r i c t  
from t i e  bllllor has been upped and stdd- 
Creek gold lodes led I n  sme detail; the 
about 17.600 kg rest o f  the area i n  recon- 
(574.000 wnces) ~ i s s d n c e i  reconnalrsacce 
of gold. w a l l  gsocharlol and goophlsi- 
mounts o f  s l lver  cal surveys cover parts 
and probably a I l t t l e  o f  the area; a l l - r u l e  
t e l l u r i u ;  u i n  recent activity a t  a fn, 
alnlng between o f  the placer and lode 
1932 a d  1942; deposits. 
placer gold pro- 
duction probably 
MI kg (several 
thousand wnces). 
but MI accurately 
known; lode gold 
MS produced from 
15 mines. a few of 
which contain 
vrll reserves; 
grade probably 
ahout 70 g t t  (a 
few ounces per 
tonlu i th local  

Local br lef  study of 
kaomn contact*ta- 
mrpblc deposits a d  
rcrcomisunce g a -  
logic upping; scant 
kaan geochmlcal and 
gecphyslcal investi- 
gatloas; I l t t l e  re-  
cent Interest 

F w  sole unknown rea- 
son the productive 
knwn gold lodes are - 
concentrated i n  w 
near southern parts d 
the t o r u l i t r  batho- 
11th; a l thwgh M 
gold lodes are kmm 
i a  thm, s l a l l a r  gold 
lodes u y  occur I n  
other parts of the 
b tho l i th ;  the M l l l a r  
Creek d l s t r l c t  has 
been w l l  prospected. 
and i t s  inferred lode 
gold resources ara 
largely i n  deeper 
parts of known depas- 
I t s  w i n  concealed. 
undlwovered deposits 
the northern and cen- 
tat  r t s  of the bath  
o l i t r t u v c  urae poterr 
t i a l  for porphyry 

deporl t s  as 
as gold lodes; 3" 

O M  -11 SMPStMe 
deposlt I n  the area 
i s  mined i n t e n l t -  
t r r t l y  

The k m  deposits 
appear t o  be too 
rull to constitute 
a slgnif lcant I ron 
resource. but the 
area has been only 
curror l ly  prospected 
a d  m y  contain Jar- 
ger depos r t s  

(a) lunerous gold-bear- 
in9 quartz veins I n  
Southern part  o f  t h l s  
area have bad s i g n i f i -  
cant pmdwtion; a few 
contain small reserves; 
u J w t t y  o f  resource 
probably i n  deeper p r t s  
of knovn deposlts o r  I n  
concealed, undiscovered 
deposlts that  may bc 
near the k ~ * n  deposlts 
or i n  other p r t s  of 
u e a  23 that appear 
gmlogical ly  s imi lar  

(b) all gold-bearlng 
stream placers are 
known; some others 
possible 

(c) One deposit may be 90s 50% 10% chance (c) porphyry copper 
a porphyry copper-type; that model 
q m l w  I s  favorable there 
for more are 

0 1 3 deposits 
or .ore 

(a) Several I ron-r ich 
(ugoe t i te )  skarn depos- 
i ts ;  tonnages appear 
m a l l  but other larger 
deposits m y  ex is t  i n  
th l s  largely unprorpect- 
ed area 





GEUoGlC WTRU(S1 Of 
NIIIEW RESOURCES 

I .  (a)Cu(m,Ag.Au)-- ( f )Au(Cu)--c~tact  
netaporphlc? YF$ --placer (g)tu--rmpat~c, 

LI.Ib/--vein one occurrence 
(d Cu Ag --sub- (h)Ag(Au.Cu.Zn.Pu)-- 
aer ia l  volcano- vein 

v r tn  

. 
Ext rae  northeastern 
part o f  HcCartky quad- 
rangle and southeastern 
part of Wlbesna qwd- 
ran!;le; contalnr local 
upper P&leozolc and Tr i -  
asstc sediaentary and 
volcanic rocks, abun- 
a n t  upper ksozofc 
f l y rch  wl th subordln- 
ate vo lun lc  fades. 
tretacmus g r m i t l c  
plutms, Tertiary fe l -  
SIC hyprbyssal plutons, 
and Cenozoic a d e s l t i c  
Iavas 
(a)Porphyry-type de- 
m s l t s  associated wlth 
Cretaceous grant t i c  
rocks of the Klein 
Creek pluton 

c ) R l n  sulflde-bear- 
i n  quartz o r  quartz- 
u f c i t e  velns i n  d i -  
verse bost rocks 
(d)*lnly native cop- 
per sparsely d ls t r ib -  
uted i n  Mygdules or 
lean dlssmlnations 
i n  Triassic basalt 
(e)Thin gold-bearlw 
quartz veins I n  a 
varlety o f  host rocks 
( f ) l l lsr ive sulfides. 
cbief ly  pyrrhotlt.. 
associated wi th nlnor 
mounts of gold a t  one 
o ld  prospect 
(g)Sparsely cl isse~ln- 
atcd sulf Ides. tnclud- 
1% chalcopyrlte. i n  

Il.k%?n p o ~ m e t a l l t c  
carbonate or b r r l t e  
velns 

Placer gold product- Covered by mdern recon- 
ion e s t l u t e d  between naissance geologic. geo- 
1.400 kg and 1 560 kg chmical, and geophysical 
(45,000 and 50.b00 investigations; recent e .- 
WnceS) of gold ma pluratlon Interest I n  the 
ninor byproduct $11- porphyry deposits. r few 
ver constitutes the gold placers, and one 
only productlon f r m  gold lode 
tka area; the area's 
s i x  porphyry copper 
prospects luve re- 
sources estimated a t  
260 nil l i o n  tons of 
0.2 percent copper 
and very IOU molyb- 
d e w  a O  gold con- , 
tents, the area may 
contaln placer 
gold resources of 
interest, but re- 
sources t n  other de- 
posit types, except 
porphyrtes. w e  tn- 
ferred to be rimr 

The resource po- 
ten t ia l  of the 
w p h y r y  copper 
deposits overshrd- 
ous tba t  o f  the 
other deposit types; 
a strong aermognett 
a n m i ~ l y  near the 
s o u t b a s t r n  utr, 
I t y  o f  thr area I s  
strongly suggestive 
o f  a concealed olut- 
on of Uu ~ l e i i c r e &  
rh lcb m y  be m rt- 
t rac t l ve  exploration 
target for porphyry- 
type deposits 

(a) Y i w  porphyry COP- 
per type be i t s  have 
been fwnd are In -  
cmpletely ex lored; 
s ix  d'poslts Rave toan 
p . r t i a \ l y  dr i l led;  sev- 
eral  undiscovered de- 
posits are possible I n  

, th is  area; between areas 
31 and 32 l i e s  a covered 
regton favorable for por- 

, phyry copper deposits 

(b) A nuaber o f  placer 
gold deposits are knom; 
past production about 
1500 kg gold; sate gold 
robably reaalns i n  !I, an placers; a few 

placers might be l e f t  
to ba found 

(c) SY1t tOR(UqQ W1- 
tide-bear1 velns occur; 
others porgb le  

(4) High tonnage of very 
lor grade copper i n  ba- 
salt; smaller tonnages 
wlth local ly  high grades 
posslblc 

(e) Small tonnaqa gold- 
Bearing quartz veins 

901 50% ID1 chance (a) porphyry copper. 
that p l d r l  

there 
are 

6 8 11 or 
a r e  

deposits 



AllEA MJOR TYPES OF WOW SUSPECTED OR SPECULA- GEOLOGIC CONTROL(SI OF 
m r  W P O S ~ ~ ~ - -  TIVE TYPES MINERAL RESOURCES 

CriKll ~ I H C l U D E S  C e  

32. (a)Cu(lb.Ag.Au)-- J C u - - m a ~ t l c Z  
Porphyry k lb--pegut l t .  
r p - - p o r p h ~ r f  1 (A9.Pb.U)--vein 
c Au.UI(Ag.Fr -- I I 

w r k  
(e)Cu(Ag,Pb.ln)-- 
breccia Ipe 
(f)Cu(b!--Sub- 
aerial volcano- 

South-central and west- 
central parts o f  Nabesna 
quadrangle; underlain by 
upper Paleozoic ud Meso- 
zoic volcanic and sedl- 
aentary rocks. Hesozolc 
a d  Ie r t ia ry  plutons. 
ad local c w 1 o i c  vol- 
canic rocks 
(a)Porphury-type deposits 
associated u l t h  I(esozo1c y;raplutons 

ry-type deposlts 
genera l y  asroclaled wl th 
Tertiary plutons 
( c ) C ~ t a c t - r t t ~ r p b l ~  de- 
posits ad acmt  t o  Heso- 
aotc granj t lc  lutons; 
chief ly  for 909d o r  copper 
(d)Stockuorks o f  quartz 
velns I n  or near Tertiary 
M ~ S O Z O ~ C  p l ~ t 0 n S  
(e)BreccIa plpes asso- 
ciated u f t h  dynamic in-  
trusive ac t l v i t y  
(f)kygdaloidaI and 
uerkly disseminated cop- 
a deposits I n  Trlassic Lult 

(g)Ihln copper-bearlng 
velns i n  various b s t -  
rocks. u l n b  Triassic 
basalt 
( h ) h l l  placer gold de- 

s i t s  I n  s t r e w  
i ) Ib ln  gold-bearlng r 

velns I n  diverse geologic 
s e t t i  s 
(J .k.3~1nor occurrences 
with l i t t l e  ecomplc po- 
tent ia l  

The only proOuctlon 
from the area con- 
s is ts of a l i t t l e  
less t k n  1.800 kg 
(57,000 ounces) o f  
gold a l m s t  ent t re ly 
from onm contact- 
le tamrphlc depos- 
It. the Ybesna 
mine; large low- 
Wdde copper. molyb- 
denw, and gold 
resources are In- 
ferred I n  the por- 
phyry-typs dews- 
Its; the tm Iarg- 
est- known and best- 
explored porphyry 
copper deposl ts  have 
indicated and ln- 
ferred resources of 
about 820 a l l l l o n  
(metrlc) tom that 
average between 0.30 
and 0.35 percent 
copper. 0.02 per- 
cent mlybdenu. 
and about .017 g l t  
(0.MJ5 ozlst )  gold. 
and very IOU dmounts 
of si lver; the other 
porphyry copper a d  
porphyry mlybderua 
deposlts are w c h  
smaller; one contact- 
metdmnrphlc deposit 
contalns 4.000 tons 
that averages 34 g/t 
(1 oz s l t )  gold. a d  
slmllar resources 
are inferred I n  wr- 
by deposlts; the 
other deposlt t y  es 
are inferred t o  e v e  
all resources. but. 
I n  general, they 
haven't been adequ- 
ately up lo red  

Covered by modern recon- 
naissance gsologic. 
c(leric.1 m d  gcop( lysEi  
studies by U.S. hwlogical  
Survey; local  t o p l u l  
studles, u l n l y  of por- 
phyry type deposits, by 
govermnt and other geol- 
ogists; f r l r l y  act lve re- 
cent e a p l o r a t l ~  of a few 
P O ~ P ~ W Y  type dews I t s  

The area i s  h l  h ly  
and diversely A n -  
erallzed; i t  I s  be- 
I l t ved  t o  contain 
s ign i f  lcant resowco. 
p . r t l cu la r l y  I n  por- 
phyry-type deposits; 
despite a mderate 
Mount of prospect- 
ing. the area prob- 
ably contains sme 
undiscowred. con- 
cealed deposlts 
that m y  be l q o r -  
tant 

(a) T w  porphyry copper 
deposits k v e  been u e l l  
explored; four other de- 
posits have been part ia l -  
l y  explored and are prob- 
ably porphyr coppers; 
other conceafed demslts 
probably remain to.be 
found 

(b) Tm deposlts that 
are probably the porphy- 
r y  been mlytwlenu discovered; type one have or 

two m r e  a m  posslhle I n  
t h i s  a r m  

(c) Contact w t u o r p h i c  
coppor deposits that 
contain pold are knam; 
geology favorable fo r  
m r e  

(1) Cwer-bearing 
stoctrorks o f  quartz 
velns containing s i l ve r  
and l a t a d t o  gold; porphyry possibly cop- re- 

per type deposits 

901 Hn 10% chance that model 

there 
are I 

4 6 9 or m r e  
deposits 

901 50% l o1  chance (b) porphyry ~olybde- 
that  nunnodel 

there 
are 

2 3 4 or m r e  
depostts 

9~ wz IIX chance ( c l  skarn copper 
that a d e l  

there 
are 

8 10 14 deyoslts vr ware 

(e) k e c c l a  plpes con- 
Calning copper and s m  
silver. lead and zinc; 
tonruqes not Lnoun but 
probably saall 

(1) Larg. tonnage of 
very lw grade copper i n  
basalt; lo* values of s l l -  
ver; possibly local  con- 
centrations o f  higher grade 

( 9 )  lar tonnage vela de- 
posi ts  containing copper 
w i th  a l m r  s i l ve r  

(h) h a l l  placer gold 
deposlts i n  streams 

(0 Lo* tonnage gold- 
bearlag velns 



p l i c w  - 
(b)b.h(Cu.Pb)-- 
vela 
(c)Cu(Ag)--sub- 
u r i n e  volcam- 

~ ! ~ - - c M t a c t  
m t m r p h 1 c  
(eUlo.Cu(Ag)-- 
porphyry m d  
stockwrk 

(f)Fe--suburine vol- Southern flank of east- 
canogenlc? ern Alaska Raw and 
(9 Cu(Ag)--&wlal vlcinlty; area loca l l y  
vo1canogenIc transected by h m l i  
h Au--disscnlnated fau l t  but u l n l y  south 
1 U--vela? o f  the fault; under- 
j C r - u q r u t f c  I I l r l a  by Paleozoic r t a -  

mrpbic rocks north o f  
k a a l t  fault; e lswhrre 
4 vpper Paleozoic vol- 
canic. sedlwntary. end 
p l u t ~ l c  rocks and by 
Ilesozolc volcanlc and 
p r ~ t o n l c  rocks 
(a)Streu. bench. and 
channel placers 
(b)Quartz or barite- 
carbonate veins less 
than 2.5 m thick gen- 
eral ly  i n  the Ahtell 
plutoa &#per  Palm- 
zoic)or marby rocks; 
u i a l y  prospected for 
silver. less consn~ly 
for gold or copper 
(c)rcllnly copper-bear- 
Ing d i s s a l w t e d  sul- 
fides i n  Paleozoic 
w taorph ic  rocks; 
Includes a few dews- 
I t s  that may repre- 
sent aetamrphlc re-  
placmonts 

8 (d$ocrlized ~PldCQllt 

TL. go10 placers 
rccwnt  fo r  the 
w l y  production 
f M  tk WH; 
thelr  production 
i s  not accurately 
known but probably 
oa the ordw of 
1,900k (MOO0 
ounces 1 o f  '.d 
r l t h  a i t t l e  by- 
product s i l ve r  
and p l a t i n r ;  the 

0 Iacers are be- 
ieved t o  contain 

sufficient re- 
sources for  con- 
tlnued lull- 
scale minlng; 
the s l lver-r ich 
veins associated 
with tha & t e l l  
p l u t ~  appear t o  
be too small t o  
constttute more 
than r d s t  re- 
source; the I r rge-  
l y  untested 
subnarlne vol- 
cawenic.  por- 
phyry. and stock- 
w r k  deposits m y  
contaln s lgn f f l -  
cant resources; 

io' r m i t i c  plu-bs; other deposit 
typical ly  contain types knon i n  

I '  sparsely dfssainated the area are re- 
r mlnerals garded r s  having 

e One wakly mineral- mlnor resource i"r 
ized molybdenm porphyry potentials 
and one &I1 stockwrk 
that contains copper 
minerals; both i n  upper 
Palmzolc grani t lc  rocks 
( f ) h  occurrence. a 
baadd ZMC a b o ~ t  5 0 
thlck that 1s r i c h  i n  
m g ~ t i t e  and hat i t . ;  
i n  Pennsylvamim vol- 
u n i c  rocks 
(g)Occurrencs of uerkly 
mineralized copper-bear- 
ing mgdules and dls-  
smLnatlons I n  Trlasslc 
basalt 
(h)Occurrence of sparsely 
d l s s d n r t e d  goltl I n  d i -  
o r i t e  
(1)Lode claim for w a n t u ;  
no geologic data 
(jjSparsely dissenlnated 
c h r a i t e  i n  Smanrlt. par t ly  
serpentinized. &mite 
msses along the Denall 
fau l t  

 he geology o f  the a r m  
I s  mainly *laa frm lo -  
cal Investigations by 
state y o l q l r t s ;  ~olle 
g ~ ~ k m 1 c a I  sampling. 
but AO ~WIIYSIC~I 
studla.  accoawnled 
these Investigations; 
parts o f  tb. area are 
ull prospected and 
o t k s  scanti ly pros- 
pected; recent ac t i v -  
i t y  has centered on 
several placer oper- 
at$MS, CXplWing a 
feu s i l v e r - k a r l  
vetns. and searc%s 
for stitnarlne volcano- 
genlc o r  porphyry-type 
daposlts 

. M D l T l W  COmENTS W W R V  OF WINEW ESTIMATED NW8ER OF GRADES AND TOtINAGES 
FOR T H l ~ S l ~  =S S ERC HT- t a i  ~ ~ E ~ H  T A B L q  

@EPMIrSl 
pp - -  , 

TL. HCI i s  wt l  (a) 6old-burfng s t r e u .  
mtnerallzed; i t  k w h .  ud chRnel pla- 
contains several cers have had P S t  Pro- 
deposit types and. W t l o n  w~ t*. @* of 
possibly, s lgn i f l -  1900 kg gold u t t h  some 
cant resources s i l ve r  ud p l a t i w ;  

c o n t i l ~ e d  1 ~ 1 1  pro- 
ductton possible 

(b) Smll tan~w quartz 
w barite-carbonate velns 
c ~ t a l n i n g  s i lver .  gold. 
a d  w Copper and lead 

(cfbppu-bear ing dts- 
s r ina ted  sulfldes tbt 
u y  represent volcam- 
genic deposits 

( d l  Itwee contact meta- 
mrphlc dcporlts con- 
t r l n ing  copper known; 

1 others possible 

! (e) OM wak ly  miner- 
'al lzed porphyry c l y b -  
d e w  vvll deposit stockwork and that one 

u y  be l porphyry cop- 
per are known; area i s  

, favorable fo r  porphyry , 
(b) Occurrence o f  sparse- 
l y  d i s r a i ~ t e d  gold I n  
dlorfte; m y  ba related 
to phyry copper min- era!Eatioa 

001 SOX 101 chance 
that there are 

3 5 Ydeposits or more 

SOX MI. 101 chance (e) plrphyry cupper 
that model 

there porphyry m 0 l ~ h l ~ l u n I  
are W e 1  

0 1 ' 3 deposlts 
or more 
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f$$L)--sub- 
n r iw  .o lcao-  

Ek(Fe,Au)--  
contact Beta- 
mrph lc  

f%(Ag)--sedi- 
m t a r y ?  

Southern flank of east 
central Alaska Range 
south o f  McKinley strand 
o f  hll fau l t  and p r w -  
lml area t o  sarth; 
underlain by upper Palm- 
IO~C a d  wsozoic vol- 
canlc m d  sedimentary 
rocksi Wesozolc and l e r -  
t i a r  grani t ic  plutOns. 
an.i focal  u l t r r u f i c  
and u f  i c  asses  
(a)Streu, bench, a d  
channel placers 
(b)Porphyry-type depos- 
i t s  I n  or near granl t lc  
plutons 
(c)Dissmlnated'and lo-  
c a l l y  u s s f v e  sulfides. 
including chalcopyrite; 
t yp ica l l y  associated 
wl th upper Paleozoic 
v o l u n l c  rocks 
(d)Shrn-type daposlts 
generally wl th lean 
dlssmlnatlons o f  chdl- 
copyrlte and local con- 
centrations of ~ g n e t l t e  
(e)Dissalnated and lo -  
c a l l y  massive sulfides 
i n  u l t r m f  i c  dikes o r  
gabbro; contain m e  
thalcopyrlte and pent- 
landl te 
( f  )Lou-grade mlneral (zed 
awes i n  Trlassic mafic 

The Valdez Creek 
d l s t r l c t  has pro- 
duced .bout 1.700 

( % 000 ouaccs) 9 plr;er gold an.i 
sme byproduct s l l -  
ver; I t s  placer 
gold reswces  have 
been estimated a t  
more than 15.000 
kg (485.000 ounces) 
i n  buried channels 
and bench gravels; 
tka other gold 
placers i n  the area 
have yielded m l ~ r  
pmdwtlon; they 
probably have small 
resources; no know 
lode productton; po- 
ten t ia l l y  s igni f i -  
cant resources I n  
several types o f  
lode deposits, par- 
t icu lar ly  the por- 
phyry a d  subnur- 
Ine volcanogenlc 
deposlts 

Geologic upp ing  i n  area 
r r i o l y  by State and Lbl- 
v a s l t y  geologists; lo-  
ca l  geecbeatcal S M l e s  
seismic surrey o f  a s n i l  
p a r t  o f  tbe Valdet Creek 
d ls t r l c t ;  parts o f  the 
area have barn only cur- 
s o r i l y  examined; f a l r l y  
act lve recent prospect- 
i n g  but mlnor physlcal 
exploratlon 

The area I s  re-  
garded as belng 
dl mineral (zed 
and as hating r 
good resource 
potentlal; be- 
sides I t s  placer 
gold resources. 
the area contains 
rcant i ly  explored 
deposits o f  sev- 
eral types that 
represent poten- 
t i a l l y  s lgn i f l -  
cant resources. 
and It i s  favor- 
able for  addi- 
t ional  dlscover- 
ies 

Iavas 
(g)Thin gold-laarlng 
a u r t z  veins I n  dtverse 
b s t  rocks 
(h)Thin veins ccmonly 
localized I n  shear zones; 
most abundant i n  Trlassic 
volcanic racks 
( 4  )Local. apparently low- 
grade concentratlons of 
mlybdenlte-bearlng quartz 
velns i n  Cretaceous7 gran- 
I t e  
(J)Ftnely Imindted py r i te  
and chalcopyrite i n  T r i -  
asslc sedimentary rocks 
that  interfinger wi th Tr l -  
asslc basalt 
(k)Ueakly mineralized gold- 
bearing upper Paleozoic con- 

9 lomerate 
1)Occurrence of dissmtn- 

ated zlnc and copper miner- 
a ls  i n  metasedimenUry rocks 
(m)Sparsely dlssminated 
chroll i te I n  m a l l  masses of 
serpentinlzed dunite 
(n)Reported claim; geologic 
set t lng not knmn, 

(a) Placer I d  deposlts 
wi th rme sgrer ;  past 
productIan of about 1.700 
kg ~014; p l u e r  gold &- 
posits I n  buried channels 
and bench gravels have 
resources estimated a t  
m r a  than 15.000 kg gold 

(b) f l r e  porphyry copper 
depostts l u t e  been found; 
favorable geolcqy a d  un- 
even exploratlon suggest 
that aWitiona1 unfound 
deposits renain 

(c) Volcanogenlc deposits 
contain1 copper s i l ve r  
and -ofcad; fi;e de- 
por l t s  have been discov- 
ered; m r e  l i k e l y  

(d l  Copper skarn deposlts 
that cmta ln  i ron  and gold 
are knam; additional de- 
posits possible 

(e) Six nickel and copper- 
bearlng n s s i v e  sulflde 
de s l t s  have been found; 

1 o t c r s  possible 

i (f) Very low rades o f  
copper and s i tver  In large 
tamages o f  mafic v01canIc 
lavasi local concentratlons 
of higher grades possible 

(g) llurerous la tonnage 
w r t z  veins containing 
gold and some s i l ve r  

(b) -11 t o m  e copper 
relns; usually i n  mafic 

I volcanic rocks 

1 (1) ~ r u  apprrently low 
! grade porphyry mlybdenu 
, deposlt i s  h; others 

possible 

(J) Copper and minor s l l -  
ver- i n  sedimentarv rocks 
arsociatrd wi th t i s a l t ;  
deposlt type not clear 

(k) Low grade gold-bearing 
congloaorate 

(m) Apwrently lo*  grades o f  
chraaite I n  uall masses of 
&mite; other deposits 
posslble 

90% 501. 10% chance 
that 

there 
are 

4 6 10 deposlts 
o r  mare 

909 501 101 chance 
that 

there are 
2 4 9 deposlts 

o r  mare 

(c) fe ls lc  and lnter- 
medlate volcanuyenic 
massive sul f ide nodel 

(d) copper skarn model 

(e) nlckel 
sulf lde model 

(1) porphyry molybde- 
nun mdel  

(m) podifonn chrcnrlte 
mdel  



I Y E A  

I - 
(a) coppar-burlng velns 
thrt contaln s w  gold 
and sllver; generally 
small tomugor; about 10 
prospacts known; a r e  
posslble 

90% 50% 102 chance (b) l e l s i c  and Inter- 
that aedlate v0lcanpc)enlc ! 

there inasslye sulf ide m i e l  
are 

1 3 9 deposlts 
o r  l o r e  I 

a Cu Au.b --vein 
Ib\CuIAu.&l--sub- 
u r l a a  volcanogenlc 

(elk--vein. occur- 
rences 
(f)llo--porphVr~ 

Parts o f  the Talkeetna 
Mountalas and nearby 
l a - r e l l e f  uplands; ua- 
d w l a l a  by upper Paleo- 
zolc volcanic and sedl- 
mntary rocks; Lower 
Jurassic volcaolc and 
scdlaentary rocks. and 
k w z o i c  and k r t l r r y  

I r a n l t l c  rocks 
a)Abwt 10 prospects 

and several occurretues 
on typlcal ly  th ln  cop- 
per-bearlng velns t h r t  
are localized I n  shear 
zones. u l n l y  i n  upper 
P a l ~ z o l c  rocks 
(b)OlsseaInatlonr and 
local  all masses that 
contain copper sulfides; 
I n  upper Paleozoic vol- 
canic rocks 
(c)Lun d l s s a i ~ t i o n s  
and re ln letn that con- 
h l n  chalcoovrlte and 

Except fo r  m a l l  
production of gold 
frm the placers 
the area )Us net 
been productlre; 
k m  resources are 
mea e r  but pos- 
rlb?y ;I n l f l c m t  
potent la! resources. 
u l n l y  i n  the sub- 
u r l n e  volcanogenlc 
o r  porphyry type , 
deposits 

The Talkeetna Mountains 
quadrange part of ths 
area iS covered by Rod- 
un recorulssance geol- 
oglc, geochmlcal, and 
geophyslcal studies; 
the eastern part  of the 
area I n  the 6ulkma 
pwdiang~e 1s only 
sketchily Lpped and 
lacks geochmlcal and 
geophyslcal studles; 
wderate recent explor- 
at ion interest I n  parts 
of area a r t l c u l u l y  
~n the ;u&r~ne vol- 
caogenlc and porphyry 
deposlts and a few gold 
placers 

The area contains 
l u g e  tracts tbat 
bave not been thor- 
oughly p o y t ?  
a d  are g lo  091 
ca l l y  fawrable for 
porphyry and sub- 
u r l n e  v o l c a ~ e n l c  
deposlts; althou h 
the ,noun wtmr fne  
volcanogenlc depos- 
i t s  arc rrsocia(Pd 

uppc r Paleo- 
zolc w canlc rocks. 
the Lower Jurasslc 
volcanic sequences 
ray  similar also deposits; contaln 

isolated outcrops 
ud concealed area 
u l n l y  south of the 
eastern tongue-like 
e x t r m l t y  o f  the 
area also have saw 
farorabl l l ty  for 

(b) Copper-bearinq sub- 
marlme volcrnogenlc de- 
posits that  contaln gold 
and sllver; k n n n  depos- 
i t s  are apparently d is -  
s6minatlonr a d  local  
s u l l  masses; other. 
posslbly larger, depos- 
i t s  11kely 

90% 5-01 10% clldnce (c ]  purphyry copper 
that model 

there 
are 

1 2 5 deposlts 
or l o r e  

(c) several low QMde por- 
phyry copper deposits that 
contaln molybdenum have 
been found; other. possibly 
higher grade deposlts. are 
posslble I n  area 35 and 
south o f  the eastern tongue- 
l l k e  e x t r m l t y  of the area 

m l y ~ r n i t & ~ ~ n  or 
near granl t lc  rocks 
(d)Streaa and bench 
placers 
(e)lhln. lean gold- 
bearlog vefns 
(()The granit ic plu- 
tons. chlefly the 
l e r t l a r y  ones. are 
favorable for por- ' 
P ~ Y  mlyMen= 
deposlts 

resources 
(d) nuerous goid-bearing 
stream and bench placers 
are knon; production has 
been small; 50611 quantt- 
t l es  probably r e m i n  

90X 50% that 10% there chance are ( f )  nwllel porphyry nwlybdenum 

0 1 3deposlts 
o r  more 

I 
I 

( f )  Part of the area i s  
favorable fo r  porphyry 
m l y M e m n  deposlts; none 
have been discovered yet 

I 
901 50% 10% chance (a) porphyry nwlybdenwn 

that model 
there ! 

(a) Several porphyry m- 
lybdemm deposlts have been 
found; favorable geology 
and scanty exploration 
suggest that .ore deposits 
may occur 

36. (d)M~(tu.Au)-- (e)tu(Ag):-sub; Includes broad. mainly 
porphyry and vein a w l a l  V O ~ C ~ W -  rwn ta lmus  regions i n  
b Ag.Au.Sb--veln the upper S u s l t ~  and 

Ic]Cu(Au)--porphyry I;!:-one occur- Chulltna Rlver draln- 
and vein rence reported; age systems; largely 
(d)Au(Ag)--placer adjacent to a underlaln by u per 

-11 g r rn l t l c  Hasozolc f l y r c i  a d  
pluton by Tertlary and t re-  

trceous granl t lc  
plutons; local Tr l -  
asslc and Ceaozoic 
subaerlr l  volcanlc 
rocks 
(a)A fen k w m  por- 
phyry-type deposlts 
and th ln  vefns asro- 
clated wi th Tertiary 

I ran l t l c  rocks 
b ) L u l l  preclcus 

metal and locally 
st ibnl  te-rich velns 
i n  diverse host rocks: 

n l ~ o r  placer gold 
production; a l l t- 
t l e  s l lver  recov- 
ered f rca the pla- 
cers and one lode; 
krvwn deposits ap- 
parently have 
small resources 

Parts of th. Talkeetna 
and Talkeetna Hwntalns 
quadrangles that are 
wl th in area 36 are cov- 
ered b modern U.S. h o . -  
l o g i u i  Survey studies 
lncludlng recon~lssance 
geology. geochalsty. 
and geophysics; the re- 
u l n d e r  o f  the area has 
scant geologlc coverage 
and ao knom geochmis- 
t r y  or geophysics; a 
l l t t l e  recent tnter- 
est by Industry 

On the basis of I t s  
k r .  ICPOS 1 tS.  the 
mineral resource po- 
tent ia l  of the area 
I s  low; however. the 
area has been scmt -  
I l y  I t  I s  prospected. geologically and 

favorable. particu- 
l a r l y  for porphyry 
type deposlts 

are 
1 2' 4 deposlts or more 

I 
! 

(b) A feu small tonnage 
velns contdinlng gold. 
sl lver. and s w e  antlmony 
are kMm; others l l k e l y  

901 502 102 chance I ' . 1 (c) Several poorly knaw, 
deposlts that may be the 
porphyry co per ~ Y W  
ot t~ers may 8. prereni are 

0 1 4 deppslts I 
(d) Gold-bearing stredm 
a d  bench placers; minor 
gold and a i l t t l e  s l l ve r  
produced; apparently 
small w n t s  remain 

I 
or  w r e  

typlcal ly  rssoclated 
u i t h  le r t l a ry  Int ru-  ( e l  N f l c  volcanic rocks 

Ly contain local con- 
cen tra t tons o f  copper r i v e  rocks 

(c)Pwrly knom de- 
posits mainly related 
to granl t lc  rocks; In- 
cludes a t  least one 
co er-bearlng porphyry 
( d f t r e r  and bench 

( f )  One uranium-bearlng 
occurrence adjacent to a 
small granl t lc  pluton 

placers 
(e)lhc I r l ass lc  vol- 
~ n l c  rocks are favor- 
able hosts fo r  sub- 
aer la l  volcanogenlc 
deposlts 
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* UUOR TYPES OF W(OWI SUSPECT 0 OR SPEC GEOLOGIC COI4TROL 5 )  OF PROOUCTION AND RE- STANS OF GEOLOGIC Ik MOlTlONAL UYMENTS W l M R V  Of NlllERM pIJ&r? W E R  OF GRADES AND TONNAGES 
oEmslrs ~ME~VLL nWWlCE: SOURCE ~woraurro l l  F ~ T I O N  MSaYKE POTFNTlM OEPOSITSP-- T o R i ~ ~ ~ ~ S i i -  

mimi mtff T B  ~ F P E T N ~ ~  
On n ! !  kRE TME NIHBER PRE- 
!YL mTi m r  m r -  

Range I n  Plkeetna quad- 
vein rangle; largely under- 

I a l n  by upper ksozo lc  
f l y w h  and Tertlary gran- 
Ite; local u l t r a m f l c  
rocks and Paleozoic sed- 
I m t a r y  rocks 
(1 )D lSSml~ ted  and nas- 
r i ve  chromlte I n  u l t ra -  
ndflc rocks that gener- 
a l l y  are r l y  exposed 
and. I n  p E e s .  layered; 
local anwalws mounts 
o f  nlckel I n  sale of the 
ultranaflc rocks 
(b)Thln nolybdenlte-bear- 
ing quartz velns. genet- 
i c a l l y  related t o  Terti- 
ary plutons 
(c)Ihln velns. local dls- 
salnatlons. and one nas- 
r i ve  body that m y  rep- 
resent a replacement; 
coawn\l contain copper- 
I ron suifides and some 

~.LMII apparently 
lean. porphyry-type de- 
posit I n  Tertlary gran- 
l t i c  rocks 
(e)Float samples Indlca- 
t l ve  o f  mlybarnwn por- 

h r y  deposits 
&~acer gold i n  panned 
Concentrates 
(g)Suspected t i n  deposlts 
associated wl tb Tert l r ry  

anl t lc  rocks 
h)Favorable rocks that T 

contain saw u rdn lw  nin-  
erals I n  area 30 extend 
into area 39 

)(O pmductlol) o r  
ldent l f led reswr -  
ces; bawver. t h i s  
scantl ly explored 
area I s  regarded 
as havlng a t  least 
a moderate re- 
source potent l r l  

Covered by nodern U.S. 
Caol l c a l  Survey re- 
c-yrsance invest i -  
e t lons .  Including 
9wlogic .aP~lng,  9 w -  
cbeaical sap1  lng. 
and a broad-scale aero- 
lugnetlc survey; also 
U. 5. Bureau o f  nines 
s p ~ s o r e d  studles of 
part of area; l l t t l e  
or M recent Interest 
by industry 

Tbe area I s  I n  a 
renote. rugged. and 
largely glacler-cw- 
ered part  of the 
Alaska Range; no 
mlnes or prospects 
are u l t h l n  the area. 
largely a ref lect ion 
of the lack o f  pros- 
pectlng; nlmerous 
occurrences dlscov- 
ered during recent 
U.S. Geological Sur- 
vey lnvertigatlons 
accentuate the area's 
h w r a b l e  mlneral 
resource potenttal 

(a) O l s s m l ~ t e d  ud nas- 
slve c h r a l t e i  poorly er- 
posed. I a r  est observed 
pod 2'. tb!ck and 20 r 
long; numrous occurences 
recently discovered and 
~t canpletely explored; 
undiscovered deposl ts  
probable 

(b) Molybdenum-bearlng 
veins; probably small 
tMMgeS 

(c) holl tonnage copper- 
bearing veins; sarne local  
dlsreminatlons and one 
possible replacement; / conaon~y contain sonn gold 

I (d) One knonn. apparently 
IOU copper grade. porphyry- 1 type deposlt; r few others I posslble 

I (e) Possible porphyry m- 
I y M e n u  deposlts; some 
lndlcatlons and favorable 

(a) podifom chrml te  
m d r l  

( d l  yorphyry copper 
mde l  

(e) porphyry mlylulmum 
model 

I (9) Suspected t l n  deposlts; 
lack o f  prospecting and 

; favorablle geology 

(h) favorable rocks that 
contain saaa uranium I n  
area M extend in to  th ls  
area; sane chance of uran- 
lu deposits i n  velns I n  
th i s  area 



MU MAJOR TYPES Of l(NOIII SUSPECTED OR SPECULA- GEMLXIC COIIIROL S O f  c - - - 6 f P O S l T S  MINERAL r t m u R T i f l -  

llrP 

40. (a)Cu(Ag.Zn.Pb)-- (e)Cu(Mo)--porphyry Northeast flank o f  east- 
sutmarlrc volcm- ern Alaska hag.; con- 
ogmlc talns Paleozoic and prob- 
/ : v I - - v e l n  ably Praca&rlm ma- 

Ag --placer mrpt10x.d wlcanlc and 
d k Ag --vein sedimentary rocks, k s o -  

zolc and Tertlary granltic 
rocks, a d  Cenozoic 
ru r f l c la l  deposits 
(a)Wsslve and dlssmln- 
ated p o l p e t r l l l c  sul- 
f l de  deposlts associ- 
ated 111th Paleozolc .eta- 
Mrphtc rocks. chlef ly  
fe ls lc  metavolcanlc 
rocks; local veins 
(b)Stlbnlte-rich veins. 
as such as 6 a thlck. 
that mainly cut Paleo- 
zolc mtMorphic rocks k$S~S;am and bench 

d) lh ln predous aetal- 
bearlng quartz velns i n  
diverse host rocks;prob- 
ably related to l e r t l -  
ar Igneous ac t l v l t y  
( e f ~ p e c u ~ a t ~ v e  porphyry- 
type deposlts oa the 
basts of favorable host 
rocks 

PRODUCTION A M  RE- STATUS Of GEOLOGIC IN- 
SOURCE I t l F W ~  r n I W  

The only know, lode The hebesM and Tanacross 
praductlon from the w a a p l e  parts of the 
area conslsts o f  rrea are covered by d- 
small tonnages o f  arn reconnaissance geo- 
a n t t w  ore that loglc, geacheaical, and 
havebeen mined In- ~Mphys lca l  studles; 
t e n l t t e n t l y  durlng knwledge o f  that part 
recent years; small o f  the area I n  the Mount 
pwnt l t i es  o f  go1.d Lyes  quadrangle I s  
wl th subordinate based on older U.S. Gee.- 
byproduct s l i ve r  logical Surrey work sup- 
have been recovered p l m t e d  by local stud- 
fra the placer do- les by State g.?ologlsts; 
poslts; the p rcda-  actlve recent prospect- 
I n m t  resource po- lng for suharlne vol- 
tent la l  o f  the area canogenic deposits and 
I s  I n  recently dls- i n t m i t t e n t  mall-scale 
covered sutuudrine ac t l v l t y  a t  an antimny 
volcanogenic depos- mine and a far  gold de- 
I ts .  whlch. although poslts. chief ly  placers 
not as yet thoroughly 
explored. portend sig- 
n l f  lcant resources; 
potential resources 
I n  the other deposlt 
type!. wl th the ex- 
ception o f  the spec- 
u lat ive porphyry- 
type deposlts. are 
believed to be small 

Recent prospectim) 
interest focuslng 
on the subaorlne 
volcanogenic deposlts 
bar becn blgh and has 
resulted I n  a rash o f  
c l a l a  staklngi these 
deposlts constitute a 
hlgbly stgnlf icant po 
ten t la l  resource, but 
although several are 
under exploratlon. ue 
currently lack w f f l o  
lent data fo r  d n e r a l  
resource estimates; 
mast of the area I s  
considered geolo 1 
ca l l y  favorable 10; 
the ruhar ine  volcam 
genlc deposits. yet 
large t racts r m a l n  
that lack systmat lc  
exploratlon 

(a) Large area favorable 
for wbnarlae volcano- 
genic dqmstt r  that con- 
t a l n  copper, lead. zinc. 
and s l l m r ;  m e a t  c l r l a  
staklng, yet large tracts 
remaln that lack system- 
a t l c  exploration; possi- 
b l y  posits large some nuaber of which o f  de- 

could contain large 
tonnages 

(b) Antlmny-bear1119 veins; 
tw deposlts are as ~h 
as 6 m thick; other de- 
postts possible 

(c)Small tonnage placer 
gold deposits; placers 
are both stream and bench; 
small amounts of gold and 
s i l ve r  produced 

( d l  &Id-bearlng veins 
having wll tonnages; 
no recorded prduct lon 

(8) f ~ ~ r b b l e  host rocks 
fo r  porphyry copper and 
aolybdenw deposlts; no 
deposlts known 

(a) fe ls ic  md in te r -  
aedldte volcanogenic 
massive sulf ide nodel 
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CItRo DEP~SITS ( IWLWES ~ ~ P L ~ ~ E E E  TF%T# TABLE 9 
RlNoR OCCURRENCES r ~ ~ ~ I I H E  k l ~ t m t -  I - 
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sutmdrlne volcano- 
genlc 

(e)Cu(Ag.Zn)--con- Untlshna d l s t r i c t  and 
tact metmrpbic nearby area; contafns 
( f ) C u - u g u t l c  Paleozoic and Precdm- 

brim metamorphic rocks. 
including metavolcanic 
rocks; local, n f n l y  
Tertiary. intrusive 
rocks; a M  mll areas 
of Cretaceous an4 Ter- 
t l a ry  subaerial sedi- 
aentary and volcanic 
mcks 
(a) lb in ly  stream a d  
bench placers 
(b)Generally th in  poly- 
n e t a l l l c  precious M- 
tr l-bearlng veins that 
cut metamorphic rocks; 
typical ly  hlgh grade 
but wll; probably 
genetically related t o  
Tertiary Igneous activ- 

f i fSt ibni te-r lch veins 
and lenses. 4s much as 
I a thick; crm~only lo -  
callzed I n  aetrsorphlc 
rocks 
(d)Nssive and dissem- 
inated sulfides malnly 
I n  or near mtarhyol l te 
of the Totatlanika Schist 

I mid Paleozoic) 
e ) h e  skarn-type deposit 

knobn i n  area; probably 
wll 
(f)Occurren~e o f  dlssem- 
inated sulf Ides. Includ- 
In9 chalcopyrlte. i n  gab- 
bro 

Before 1960 the 
placer deposlts 
had an e s t h t e d  
production be- 
tween 1.400 kg 
and 1.600 kg 
(45.000 md 50.000 
ounces) of gold and 
subordinate byprod- 
uct sllver; small 
post-1960 placer 
productlon f r m  ln- 
tennlttent opera- 
tlons; small amounts 
of gold and s i l ve r  
have been recovered 
f r m  the veins; 8mre 
than 1.800 t (2.WO 
st)  of bntifipny have 
been mined frm the 
area. aalnly from 
the Stanpede mine. 
which i s  Alaska's 
foremost antimony 
producer; both the 
gold-silver lodes 
and the placers 
have sme Identi- 
f ied resources and 
probably s lgn l f l -  
cant potential re- 
sources; ldent l f  i r d  
resources a t  the 
Stdmpede mine are 
M r e  than 6.MW t 
(7.000 st)  l v l n l y  
contdlnlw between 
10 and' 15 percent 
antlmony; potential 
antlmony resources 
o f  the area are 
w c h  larger; the 
untested recently 
discovered sub- 
v r l n e  volcano- 
genlc deposlrs i n  
the rthern pdrt  
o f  tip, area may 
contain s lgni f icrnt  
resources 

The area i s  cowered by 
rctoli~ltssance a d  lo-  
cal  detailed ~ p p l a g  by 
State and Federal agen- 
cies; sme geocbaicrl, 
but very reager geo- 
phUslca1 coverage; lod-  
erate recent exploration 
interest by Industry 

The area I s  well 
miner.llzed and 
protubty contains 
significant re-  
sources; although 
-st o f  i t s  w j o r  
deposlt types have 
been know for u n y  
years. many have not 
been MeqUtely ex- 
plored; the sub- 
u r l n e  volcanogenlc 
deposits I n  the nor- 
thern part o f  the 
area represent re-  
cent discoveries 
that merit explor- 
ation 

(a) U r n w s  gold-bearing 
placers; w s t  pmdectlon 
about 1500 kg gold and 
subordinate byproduct 
si lver; probably signl- 
f lcant  u w n t s  o f  gold 
remin  I n  know deposlts 

(b) Generall sull ton- 
luge but h i d  grade poly- 
metall ic velns; one o f  
the vein s y s t w  produced 
about 200 kg gold and , 
s l ight ly  more s i lver ;  
possible future produc- 
t lon p r t m r l l y  o f  gold 
and s i lver  

(c) AntlPony-bearing velns 
so- of rh ich are as much 
as 6 n thick; Alaska's 
foremost antlmny produc- 
er wi th past recorded pro- 
ductlon m r e  than 1.800 t; 
Identif led resources a t  
largest BIN are more than 
6.300 t mainly containing 
betueen 10 and I S  ercent 
antimony; potent laf ly  
higher tonnages a t  know 
deposits a d  some undis- 
covered deposl t s  

Id) Several recently dis- 901 50% 10% c)unce 
covered subur ine volcano- tha t 

P nlc deposlts that are there 
ncmpletely up lo red  are are 

k n m ;  deposlts contain 5 I 1zdeposlts 
zinc, copper, and s i l ve r  o r  m r e  
witb saae lead a d  possi- 
ble gold; knwn deposl ts  
are 111 northern part  o f  
area 42; lack o f  system- 

, at lc  exploratlon and ex- 
tent of favorable geology 
suggest that area could 
c ~ t a l n  anre deposits 

1 

(d) fe ls ic  and inter- 
~ n r d l d t s  volcanogenic 
masslve sulf lde rode1 
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!$:,Ag(Pb)--ueln 
and dlss~nlnated 
(c)Ag(Pb)--replace- 
w n t .  metamorphlc? 
(d)Ag.Pb.Zn(Sb.U.Sn) 
--wein 

I e)Cu--sedhntary? 
f )Cu(ln)--contact 

metamorphic 
(g)WHO)--veln 

- - 

~ ~ ~ C I I - - M ~ ~ I C  Worthuest flank of part 
I Au--vein o f  west-central Alaska 
j Be.Sn-- grelsen Range; adloins a favor- 

able area on sheet 2 t o  
the uest; underlain by 
local ly  metamorphosed 
Paleozoic sediaentary 
rocks and Tertlary gra- 
n l t i c  plutans, w u l l  
u u s  o f  Hesozolc sedl- 
mntary and volcanic 
rocks near southern 
mrglns of area 

I r)hss ive  a d  dlssm- 
nated sulfldes asso- 

clated with suburlne 
h s a l t  o f  Hesozolc age 
(b)t.ssiterite-bearlng 
weins and d l s s ~ l n a -  
tions I n  hornfels 
near Tertiary granite 
(c)Disseuinated silwer- 
r l c h  sulfldes i n  dolo- 
mite a d  pyrrhotite- 
r l c h  lenses I n  schlst 
(d)Siluer-bearing base 
setal veins that lo- 
ca l l y  C M u l n  &~~ 
mounts of tin. anti- 
any.  and uranium; 
t yp lc r l l y  th in velns 
tlvt are associated 
u l t h  Tertiary granite 
(e)Recently discovered 
th ln s t r a t i f o n  lens 
of chalcocite I n  Paleo- 
zoic phy l l l t e  
(f)Iw old prospects 
on contact-metamorphic 
(skarnl-typedeposits 
marginal to le r t l a ry  

P rani t i c  plutons 
g)Thin quartz velns 

that contain st ibni te 
a d .  rarely, a l i t t l e  
cinnabar 
(b)Occurence of dis- 
smlnated sulfldes i n  
a mafic dike 
(1)Prosprct on than 
gold-bearing quartz 
veln that cuts Palm- 
zolc r w t s  
(l)Beryl i n  grelseni 
speculative tln-bedr- 
ing grelsens 

WO oduction; 
smK identi- 
f ied resources. 
malnly i n  the 
subnarinr wol- 
canogenic. s t l -  
uer. and t i n  
Ides;  the area 
bas bean %m- 
t l l y  prospected. 
and I t s  known 
deposlts are in-  
adquately ex- 
plored; possibly. 
the area con- 
tains Important 
resources 

Host o f  the a r m  I s  I n  
the Talkeetna quadrangle. 
whlch i s  covered by a d -  
ern recon~issance geo- 
logic, geochenlcal. and 
geophysical studles; that 
part o f  the area i n  the . 
b u n t  McKinley quadrangle 
lus  scant coverage; re-  
cent explorat lw a t  a 
feu o f  the t ln, si lver. 
or suhaarlne volcanogenlc 
deposlts 

I b i s  remote and ln -  
adequately explored 
area i s  favorable 
for addit ional d l s -  
coverles; a t  least  
tw o f  I t s  poten- 
t l a l l y  Iqportant 
deposits covered durlng were dts- re-  

cent U.S. Geolog- 
lcal  Survey Inves- 
tigations. and a t  
least one other was 
found dur ln recent 
prtvate expqoratlon 

(a) Suburine volcano- 
genlc deposlts bearlng 
copper, zinc. s l lver .  
and lead u l t h  gold pos- 
sible; tnow, deposits 
inccatpletely explored 
and the area I s  ener 
a l l y  not we11 exp?ored: 
probably other as yet  
undlscowwed deposits 

(b) Tln and sllver-bear- 
Ing dlsseminatlons and 
veins; extent not f u l l y  
kmwn; other deposlts 
possible 

(c) One knmm deposlt 
containing s l l ve r  and 
lead minerals d lssmi -  
nated I n  carbonate rocks; 
other deposits possible 

(dl Sllver. lead. zinc, 
and mlnor amounts of t ln .  
antimony, and u ran lw  
contained i n  velns that 
are probably m a l l  tonnage 

(e) l h l n  (5 u th ick)  
st ratafom lens contain- 
ing copper; extent not 
LnQm; possibly related 
to large tonnage sedi- 

I d t a r y  deposlt 

(f) Two skarn deposlts 

I sona zinc; a feu others 
I possible 

(9) Several antlmny- 
bearing veins are known 
I n  the northern part  o f  
area 43; tonnages prob- 
ably m a l l  

(i) Several greisen de- 
posits that contain beryl 
W a i m  t ln;  tonnages 
probably s m l l  

- 
(a) uaf ic  volcanogenlc 
model 

( f )  coywr skarn wde l  



a)Au(Ag)--vein 
b)k(Ag.Pt)-- 

placer 

TABLE 2. WTMLiFEWS MlHElUL RESOURCE MIA FOR YESTEW SOUTMRW ALASKA 
(Refers to Sheet 2) 

SUSPECTEO~~E~CA- GEOLOGIC CONTROL(S) Of 
ftVEW OF bIkNE@i  MIIERAL RESOURCES 

UmARl OF MIfElUL rsr l rurEu NUHOER OF ~ A O E S  A~IO TO~I~IAGES 
KSOURCE WTENTiK ~ E ? ~ ~ T T ? @ E ~ T -  FOR THIS DEPOSIT 

~K&ETTHA TXUE i?Pf- [ IRTABin)  
TLimTIt-mmf- 
~f26OR- 
wwmR-- 

(c)U--disseninataJ? Central parts o f  Yodiak 
and A f q ~ k  islands; un- 
der la in by upper Hero- 
zolc f lyrch and local 
Tertiary grani t ic  plu- 
t M S  
(a)bold-beari quartz 
veins. u i n l y T e s s  than 
1 r thick. that gener- 
a l l y  are localized i n  
u er Hesozoic flyscb 
(&each placers and 
a fa, stream and dune 
placers 
(c)Tungsten prospects 
i n  upper Mesozoic gray- 
wacke 

(c)Cu--marpatic; one Southeastern part  o f  
occurrence lodiak Island and sane 
(d)Au(Ag)--vein nearby islmds; area 

contains le r t i r r y .  
mainly flyschoid. rocks 
and scattered Tertiary 
p l ~ t M S  
(a)Oiss~inated sulfides. 
including chalcoevrite. 

sulfides i n  a gabbro 
s t i l  
(d)Areas near Tertiary 
plutons are favorable 
for  thln. guld-bearing 
quartz veins 

I c)Cu(Ag)--vein Northwestern parts o f  
d)Cu(Ag.ln)--sub- Kodiak and A f o g ~ k  

u r i n e  volcam- Islands, northwest of 
genic b r d e r  Rsnges fault; 

I e)Cu(lb)--porphyry underlain by upper 
f)Cr--mag~latic Paleozoic and Tr i -  

assic sedimntlry and 
volclnlc rocks. Cre- 
taceous and Terti- 
ary grani t ic  rocks. 
and local ultramdfic 
rocks and gabbro 
(a )N in ly  beach 
placers 
(b)Thin quartz veins 
i n  or near grani t ic  
rocks 
(c)One prospect on a 
th in copper-bearing 
vein i n  a faul t  zone 
(d)Suspected deposits 
associated wi th aafic 
voicanlc rocks 
(e)Suspected deposits 
associated with gran- 
i t l c  rocks 
( f ) h  of the u l t r ( -  
v f l c  rocks are fa- 
vorable for chrorite 
deposits 

Production data 
sketchy; the lode 
deposi t s  probablp 
produced less than 
32 kg (1.000 o w e s )  
o f  9014 U( a l i t t l e  
byproduct s i lver ;  
placer gold produc- 
t t ~  prObably 1 
l i t t l e  larger and 
includes minor 
mounts of byproduct 
s i lver  and p l a t i w ;  
rore resources i n  
the gold lodes and 
placers, but they 
probably are yull 

Recent recrmuissance 
u p p i r g  by U.S. Geolag- 
l c r l  b r v e y  a d  B i v e r -  
s i t y  geologists; scant 
recent exploration in- 
terest by i rdustr  
l i t t l e  geach~.ical 'or 
geophysical data 

Possibly a I 1  t t i e  Recent reconnaissance 
placer gold produced; mapping by Goverment 
otheruise no praduc-, and University geoio- 
tion; knon  resources gists. but very l i t t l e  
are scant; resource geochaical or geo- 
potential rests on physical data; scant 
s igni f icant  new dis-  recent interest by 
cc*veries, pdrtlcu- industry 
l a r l y  o f  submarine 
votcanagenic deposits 

% a l l .  but unknown Covered by recent re- 
w u n t s  of gold re-  connaissance geologic 
covered frcn the mapping but  l i t t l e  
beach placers; other- available geocherical 
wise M knoun produc- o r  geophysical data; 
tion; kmrn resources l i t t l e  recent explor- 
are small but area ation interest by 
nay contain impor- industry 
tant undiscovered 
resources 

Ilucb o f  area 1 1s 
covered by dense 
vegetation and i s  
d i f f i c u l t  t o  pros- 
pect; on the basis 
of knaa 0.Ology 
and ~ N M  deposlts. 
the area's u i n  re- 
source potent ia l  i s  
fo r  gold. but th i s  
i s  rtgarded as only 
of moderate s igni f i -  
cance 

The resource p o t e n t i l  
of area 2 i s  regarded 
as loll; however the 
area i s  geologically 
favorable for sub- 
marine volcamgenic 
deposits associated 
wi th ~ f l c  lavas. a14 
possibly. i t  coatains 
s igni f  i cmt .  undis- 
covered deposits o f  
th i s  type 

The area i s  geoloy- 
i c a l l y  favorable for 
several types o f  min- 
eral deposits. and i t  
hasn't been thorough)( 
prospected; for  these 
reasons i t  i s  infer-  
red t o  have a t  least 
a mderate resource 
potential; the 8drren 
Islands. to the north. 
are geologically sim- 
i l a r  t o  p l r t s  o f  area 
3 and are regarded as 
k v i n g  saue favora- 
b i l i t y  

(a) 6018-b r ing  quartz 
veins; senerally m a l l  
toanrge; to ta l  production 
W b l y  less than 32 kg 
gold; probably .ore de- 
posits i n  th is  d i f f i c u l t  
to prospect area 

(b) Beach. a fen stream, 
and dune placers that 
contain gold and soae 
s i l ve r  and platinun; some 
past production; probably 
-11 v w n t s  resain 

(a) Several s u h r i ~ t e  90% 50% 10% chance (a) mrfic volcano- 
vo lcaope~ ic  deposits that gentc mdel  
associated with mafic there 
lavas are known; depos- are 
i t s  usuaily contain cop- 0 l 3 deposits 
per zinc. a d  gold; sev- or nore 
era1 other deposits 
possibly exist 

(b) Gold-bearing beach 
placers; generally small 
tonnage 

(a) Mainly beach placers 
that (ontaln gold and 
some s l lvef ;  probab!y 
small tonnage 

(b) S ~ l l  tonnage gold- 
bear1 quartz veins; 
sever3 are known. others 
possible 

(d) Sutur ine volcano- 90% 
genic deposits wi th copper. 
zinc and gold are possible; 
area I s  not w l l  prospected 0 ' 

and i s  geologically favorable 

(a) Possible copper-bedring 90% 
porphyry type deposits; 
par t  of area i s  favorable 
and incmpletely explored 0 

( f )  Portion of area i s  
favorable for  podifom 
c b r m i t e  deposits; none 
know but area has not 
been thoroughly prospected 

50% 10% chance (d) n d i c  volcano- 
that genic model 

there are 
I 3 deposits 

or m r e  

50% 10% chance (e l  wrpllyry copper 
that &el 

Ulere are 
1 2 deposits 

or w e  
( f )  p d i f o m ~  cbromite 
model 
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4. (a)Ag(Pb.Zn.Cu)-- ------ Southeastern part of Uo production; some Broad reconnaissance The area adJolns (a) Yelns, replacement. 
veln.replacment. k G r a U  quadrangle ldent l f led re- mapping accmpdnled area 43 on sheet 1 a d  posslble breccia plpe 
breccla plpe and north-central part sources I n  two of by spra geochmical a d  loca l l y  extends deport ts  contrlnlng si lver. 
(b)Cu(Pb.Zn)-- o f  LIme H i l l s  quad- the s i lver-r ich sampling but scant l n t d  the Central A- lead, zinc. and some copper; 
veln and velnlet rangle; u l n l y  h l l l y  lodes that have geophysfcal studles, laska U W  study a l l  known deposits have htgh 
Ic )CU(M.~~) - -  terra ln on northwest been explored by local  detalled stud- reglon; the area I s  s i lver  contents; as much as 
contact meta- flank o f  Alaska Range. r feu dlaaond d r i l l  les a t  two of the rerote and during 3 m thlck, probably other 
aorphlc largely underlain by holes, probably slg- s l lver  lodes. wder-  the early days at-  udiscovered deposits. pob- 
[d)Ni,Cu(Zn)-- Paleozoic sedhentary n l f i can t  potentlal ately actlve explor- t r r c ted  very l i t t l e  s lb l y  other lead and zlnc- ! 

rocks. lncludlng abun- s l l ve r  resources at lon by Industry prospecting; recent 7:Et%-- bearlng deposlt types i n  
dant carbonate rocks; and less important during the past rev- exploration lnterest the carbonate rocks 

placer local Tertiary and potential resources era1 years l n  the area I s  lar-  
(f)Au--veln Cretaceous7 plutons o f  the other con- gely attributable to (b) Yelns contalnlng copwr 

(aJSulflde-rlch veins. modltles known I n  dlscoverles made dur- and s m  lead a d  zlnc; 
as arch as 3 m thlck. the area ing the course o f  penerally small tonnage. 
and pods and lenses. U.S. Geological Sur- may. I n  some cases. be in-  
a l l  wi th high s i lver  vey Investlgrt lons I n  dlcators o f  other forms of  
contents; generally the past decade mlnerallzation such as 
localized I n  Paleozoic porphyry copper type 
carbonate rocks near 
Tert l r ry  plutons; less (c) Several contact aeta- A ( c )  copper skarn 
colslonly I n  the plutuns aorphlc deposits (hot con- d e l  
(b)l(ainly th ln sulfide- U l n  copper. s l lver  a d  zlnc 
bearing veins and ueln- are kwm;  others possible 
l e t s  
(c)Chrlcopyr~te and (d) Dlrsalnatod and loca l l y  (d) nikkel sulf lde 
sphalerite-bearlng u r s i n e  sulf ldes contalnlny m d r l  
tac t l te  zones as ruch nickel ud copper exist  I n  
as 3 a wlde a t  least one l oca l l t y  
(d)Disseminated and lo-  
ca l l y  masslve sulfldes (e) Dne gold-bearing stredm 
I n  dlabase placer I s  knnn  i n  th l s  
(e)One s t r e w  placer area; others posslble 
k ~ w n  I n  area 
( f ) l *o prospects on ( f )  T*, smal l  tonnage 
thin. gold-bearing velns bearlng gold are 
veins I n  or near Ter- known; others possible 
t l a r y  granl t ic  plu- 3 8 
tons - - - -- - - --- - - - - - - - -. - - - -- - --- - ----- -------._- -- - -  - ---.- - -- - -  - - -  



M O D  TYPES OF I)(MH SUSPECTED OII SPECULA- GEOLOGIC COIIlROL(S) OF 
f l ' l E S -  'WINERA1 RESOWCES 

w 
Rltp - 
-- 
5. (a)Cu(b.Ag.Zn)-- (g)Cu--conuct .eta- lortlDlest flank of 

mrph ic  ih)%(tu)--vein ust-centra l  Alaska 

porphyry i)Sb--vein 
bnge; jolns area 30 

(c)Ag.Cu(Au,Pb.Zn)-- j)Cu(Ag.b)--sub- Of I; under'ain 
breccia Ipe mrane volcano- by loc r l l y  rtawr- 

ldll*~!--veln genic phsed Mesozoic sedl- 
e Cu 2n.Ag.Pb)-- reatary and volcanic 

veln rocks. wll areas of 
(f)Au(Ag)--placer te r t i a ry  volcanlc 

rocks. and Wesozolc 
and Tertiary grani t ic  
racks 
(a)Olssminated sul- 
fides and sulf ide- 
berrlng velnlets I n  
altered Tertldry plu- 
tons that probably 
v l n l y  represent sub- 
wlcanlc phases of 
Ie r t l a ry  Igneous 
ac t i v l t y  
(b)SIallar to (a) ex- 
cept that the chief 
w e  mineral I s  molyb- 
den I te 
(c)Precious and bdse 
metal lodes assod- 
ated u l t h  Tertlary 
eruptive centers 
(d)lbln veins ge- 
net ical ly  related t o  
Tert l r ry  p lutonlu;  
a few are s i lver  
r i c h  . .-.. 
(e)Typlcally th in  
polmetal l lc  velns 
~ ( l w e r s e  host rocks 
f Stream placers 
g Occurrence of sul- 

f l d r  blebr and dls- 
smlnations I n  meta- 
sedimentary rocks 
adjacent to Tertlary 

qG;::: molyhlenite- 
bedring quartz velns 
I n  Tertiary grmlte;  
tm known occurrences 
(1)Occurrence o f  a 
th ln  stlbnlte-bearing 
veln I n  llesozoic sedl- 
mentdry rocks 
(j)Occurrences o f  sub- 
rar ine volcano enlc 
oeposlts, matn?y asro- 
ciated with le l s i c  
volcanlc rocks 

PROOUCTla( &@,RE- STATUS Of GEOLOGIC IN- 
WCE lwFaamri6H i i r l e  

-- 
Wo production; the 
M i n  potentlal re- 
sources o f  the area 
appear t o  ba I n  
porphury-type de- 
posits. both fo r  
copper and mlyb-  
denw; however 
the area has been 
poorly explored 
and It contalns 
several deposit 
types that may 
contain s ign i f l -  
Cant resources 

- -  

Reconnrlsunce upp lng  
a d  #eochmlcdl s u p l l n g  
for  m s t  o f  area; re- 
cauulsunca gfavi ty  
survey; aerougaetlc 
survey for that par t  of 
area i n  Lake Clark 
quadrangle; roderate 
recent exploratlon In-  
terest by Industry 

The area includes 
large and poorly 
explored r m t e  
tracts; current 
cxploratlon in -  
terest I n  the area 
I s  largely a resul t  
o f  flndlngs during 
recent U.S.Geologi- 
cal  Survey and U.S. 
(lureau o f  Hlnes 
sponsored investl- 
gations 

(a) A nulber o f  recently 
dlswvered porphyry cop- 
per deposlts that contain 
atnor contents o f  l o l yb -  
denm. sllver. and zlnc 
are Lnnn; large and 
poorly explored area and 
Incompletely explored 
deposlts; possibly un- 
dlscouered deposlts 

(b) About f l ve  porpl~yry- 
type mlyMenum deposlts 
that contala sme copper. 

I d  nd s l l ve r  are now L.* . others posslble 

(c) Several deposlts that 
are probably breccia pipes 
have barn found; they con- 
ta ln  s l l ve r  and copper and 
r w e  gold. lead. a d  zlnc; 
geology I s  favorable for  
other deposlts of th l s  type 

(d) small tonnage veins 
contalnlng gold and local ly  
r f lver ;  three deposits 
k ~ m ,  others posslble 

(e) Copper. zinc, lead. 
and s i l u e r - b e a r i ~  velns: -. . - . . . . -. - - - 

two deposl t s  k ~ u i ;  
probably la, tonnage 

( f )  Several gold and s i l -  
ver-bear1 stream placers 
hawe b e e n k n d  

(j) T w  suspected sutsnarlne 
wolcanogenlc deposits are 
know; area I s  poorly ex- 
plored and may contain 
other deposlts o f  th l s  tyye 

901 %I% 10% chance (a) porphyry copper 
that mde l  

there 
a n  

5 9 15 deposlts 
or a r e  

90% 50% 10% chance (b) porphyry m lyb-  
that denum nodel 

there are 
3 6 10 deposlts 

or m r e  

( j )  fe ls lc  and Inter-  
&late volcao- 
genic model 
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SEi i rSbomr- -  

I 
mtq-- 

6. (a)Cu(Fe.In)--contact 
w l r a p h 1 c  
(b)Ag.Au.Cu(Zn.Pb)-- 
breccia plpe and valn 

veln and 

F E L n  
g Cu(Ag.Au)--replace- 

ment? 
(h)Fe(Tl) - -~goat lc  

(I)Cu(ln)--suburlne Southnestern part  of 
voluaoqenlc Alaska Range north of 

lllwa Lake; contains 
Ilesozolc and Tertlary 
sedlmentary. volcanlc. 
a d  intrusive rocks 
(e)(lrsslve and dls- 
salnated deposits 
typically i n  iri- 
assic carhonate rocks 
adjacent to b r t l a r y  
g n n l  te; generally 
contain abundant mag- 
ne t i te  w h w t i t e .  
but chlef potential 
ore r lne ra l  I s  chal- 
copyr l te 
(b)Polmetdll i c  preclous 
and base tnetal de- 
poslts mainly assocl- 
aced wlth young erup- 
t i v e  or lnt rusivr  
centers; chief poten- 
t i a l  values generally 
i n  s l lver  or copper 
(c)Apparently weakly 
r lneral lzed porphyry- 
type deposlts assocl- 
ated with Tertlary 
g r m i  t l c  plutons 
d Stream placers 
l One poorly docu- I I 

w t e d  probable por- 
phyry mlybdenuu de- 
posit and a fen de- 
posits represented 
by mlybdenlte-bear- 
I n  quartz velns 
( f f l h ln  gold-bedr- 
lng quartz velns 
that cut upper Hero- 
zoic flysch 
(g)Hasslve and dls- 
scrlmted sulf ides 
I n  a mtnerallzed 
zone 6 to 12 r 
wide within Tr i -  
asstc aprble 
(hl8reccla fragments 
of magnetite-rlch 
pyroxenlte I n  

1;;Errences of cop- 
per and zlnc Sulfides 
I n  both fe ls ic  and w- 
f i c  metavalcdnic rocks; 
others suspected 

Only production frm 
area consists of 
rull quantit ies o f  
gold a d  byproduct 
s l l ve r  obtained f r m  
placer dcposlts; ex- 
p lorat ion a t  tbe 
L~SH Creek pros- 
pect. a m t a c t r c t a -  
mrph ic  deposlt. dis- 
closed IPentlf ied re- 
sources on the order 
o f  several a l l l l o n  
tons that contain 
s l l gh t l y  less than 1 
percent copper and 
a b w t  21 percent 
Iron; other deposlts 
I n  the area are mainly 
unexplored ran pros- 
pects. and their  re- 
source potentials are 
conlectural; several 
deposlt types that 
may contaln s fgn l f l -  
cant resources are 
k n o ~  I n  the area. 
but  many o f  these es- 
sent la l ly  unexplored 
deposlts appear t o  
be small 

&st of the arar I s  In- 
c l d o d  i n  U.S. Gaological 
Survey W Investiga- 
tions tht are i n  pro- 
gress a d  I n  resource 
oriented studles by the 
State survey and the 
U.S. &veau o f  Mines; 
*hen ~ ~ l p l e t e d .  a d  in-  
tegrated 111th previous 
w k ,  these studies w i l l  
provide ge0~h63lcbl. modern a d  geologic. gm- 

physical data; except 
for ac t l v l t y  a t  the Kasna 
Creek property. recent 
exploration Interest I n  
the area I s  low 

Area 6 i s  dlverssly 
r l l u ra l i zed  and 
probably conblns 
s lgnl f  tcant resources 
i n  addlt lon t o  the 
ldent l  f led resources 
a t  bsna  Creek; m s t  
of  I t s  tnw deposits 
were dlscoverad dur- 
Ins reconnaissance 
surveys I n  the pbst 
decade; the area I s  
favorable for  new 
discoveries. and sev- 
e ra l  of I t s  known de- 
posits appear to r e r l t  
exploration 

(a) C M t N t  D2t4BOlVblC 
deposl ts 'c~ta in i  Iroa. ztnc. and Jd copper. have 

been discovered; one of 
the deposlts bas ldent l f ied 
resource M th. order of 
several r i 1 1 1 ~  tons wl th 
s l ight ly  less than I per- 
cent coppcr and about 21 
percent Iron; area I s  fa- 
vorable for addlt lonal 
discoveries 

(b) Probably breccla plpe 
a d  veln deposits that  
contdtn s l lver  and copper 
wlth local concentratlons 
o f  gold. zinc and lead; 
other demsits posslble 

(c) Several apparently uerk- 90% 
l y  r I m a l l z e d  porphyry-type 
copper deposits are known; 
other possibly r icher depos- 1 
I t s  m y  occur I n  area 6 

(d) About 6 stream placers 
that contain gold have been 
found; m a l l  productlon 

(e) ON i t x ~ p l e t e l y  ex- 901 
plored deposlt that I s  
probably a porphyry m lyb-  
d m u  type; other aolybde- 
N-bearlag velns are know; 0 
r ~ p o  may be related to por- 
phYV type deposlts 

( f )  -11 tonnage gold- 
bearlng veins; a feu knohn. 
others posslble 

(9) Probable replacement 
deposlt c ~ t a l n l n g  copper 
a d  r lno r  concentratlons 
o f  gold and sllver; atner- 
dllzed zone I s  6 to 12 r wlde 

(h) Breccla fragaents of 
lron-bearlng (aagnetlte) 
proxenlte I n  granlte a t  
one loca l l t y  

(11 Several nrobable sub- 
&ine voicdoge,iic depos- 
i t s  containing copper dnd 
zinc; area i s  favorable for 
other deposits o f  th l s  type 

50% LOX chance 
that 

there are 
3 8 dewsl ts 

oi w r e  

50% 10% chance 
that 

there 
are 

I 3 deposlts 
o r  m r e  

(a) copper rkdrn 
&el 

(c) Porphyry cower 
mode 1 

(e) porphyry aalyfflenuu 
nodel 

( i )  fe ls ic  &lid in te r -  
sledlate volcano- 
genic ~ r l ss lve  
sul f ide nodel 



contact rotamorphlc 

truslve breccia 
(f)&.hu@b.Zn)-- 

SUSPECTED ffl PECILA- GEOLOGIC CONTROL (S) PPROWCTIWi AHD RE- STATUS OF GEOLOGlCJ ADOlllONN CCW4tNTS S W R V  Of MINERAL 
U& ~ R - s  SlURCE lWtJUmll&I riairflU wuRcE W f € I W  

W T m M I  WORE 
E W S T T ~  I 

--porphyry Part o f  Alaska Peninsula; 
--wolcmic dorlnated by lnterredlate 

b r rc r la  and local ly  q f l c  g n n l t l c  
rocks of Jurasrlc age that 
f m  the core o f  the Ala- 
ska-Aleutlm Ranses bath- 
011th; local upper Paleo- 
zoic and ksozo lc  sedt- " m t a r y  a d  w lcan lc  
rocks that l a  places are 
metamorphosed. upper Ne- 
soz01c Yd l e r t l a r y  
( t i c  plutons. and far;;- 
u t a f v e  Tertiary vol -  
c u l c  rocks 
(a)Wsslve and dlssemin- 
ated contact-aetamorphlc. 
malnly skarn. deposits 
chlef ly  localized i n  car- 
bonate rocks adjacent to 
grani t ic  plutons; poten- 
t i a l  chief walues u i m l y  
for  copper contained I n  
chalcopyrite; a fen have 
principal potential values 
I n  l ron (frcn magnetite) 
(b)Wsslve and dissmln-  
ated Lron-rich (mainly 
t i tanlferous magnetite) 

tions typical ly  
:%%ed I n  maf i c  phases 
o f  Jurassic grani t ic  plu- 
tons 
(c)Copper-bearing porphyry- 
type deposlts I n  Jurasstc 
or Tertiary grani t ic  plu- 
tons 
(d)lhin copper-bearlng 
velns I n  dlverse geologic 
settings 
(e)Oissealnated sulf ides 
I n  m intrusfve breccia 
composed of Jurassic 
quartz d lo r l te  and gabbro; 
may be akin t o  porphyry- 
t y  e minerallaatton 
( f f th in po lymta l l l c  p r e o -  
our metal-bearing veins I n  
limestone or volcanlc 
rocks 
PIStrcaa placers 
h th in 90 d-bearlng quartz 

veins I n  l e r t l a r y  volcanic 
rocks 
(i)Occurrences o f  weakly 
nInerallzed aolybdenite- 
bearing porphyry depusi ts  
i n  'lertiary intrusive rocks 
(1)Suspected precious metal 
lodes associated u i t h  Ter- 
t l a ry  eruptlve centers 

ProPuctlon f ro r  Us llost o f  the area I s  I n  
area consists o f  a tbr  lllunr qu16mngIe. 
reported small shlp- d l c L  bas gad rcca- 
m m t  o f  COPD.C ore maissmce ~ ~ ~ \ e s i c  cov- 
fro. one of the con- erage and sows m l e -  
tact-metatmrpbic dc- Matary geochmlcrl 
por l ts  and probably and geophysical studtes; 
a l l t t l e  placer gold; swloglc and re lated 
the area cmtalns data m sketch# for 
large. but lor-grada other parts o f  tk. area; 
l ron resources Incor- Industr in terest  c w -  
porated l a  u f i c  tn- teat l r  t o  moderate; 
truslve rocks; these the dctectlce o f  -- 
have been estbuted w s  wgnetlc a r P u l l e s  
a t  severrl b l l l l o n  by an Industry-sponsored 
tons that contain aermagnetlc survey led 
betneen 12 and 15 to a f l u r ry  o f  claim 
percent ferrous ox- staking on the i ron-  
Ide (Fe0); several tltmiw d c p r t l c  de- 
other deposlt types, s l t s  during the mid 
part icular ly  the por- &O1s 
phyry-typc and con- 
a c t - m e t m p h l c  de- 
postts. probably 
contatn s lgn l f i cmt  
resources 

lu resources are 
I . tw .  they arc la 
i n  grrd. and. I n  
vieu o f  the m r l d ' s  
vast I ron resources. 
they p rohb ly  u i l l  
reta in tklr sub- 
r o n m i c  status for  
a long time; estimat 
In$ the potential r* 
sources I n  the other 
deposlt types i s  hU 
pered by the dearth 
o f  exploration on 
kncnn deposits and 
the lack of thorouyh 
prospect fng i n  
search o f  new depos% 

I a) Copper ud Iron-bear- 
ng contact metmrphlc 

deporlts ch le f l y  I n  car- 
bonate rc€ks; s- go10 
and sllver; abOUt 6 de- 
posits knasn. a fer un- 
found deposits u y  reuratn 

I b) A r  least  I l  Iron-rich 
u i n l  t l tanifemus u g -  

netitef magwtic deposlts 
have been found; to ta l  
e s t h t d  resources i n  
these deposlts of several 
b i l l l o n  tons o f  IOU grade 
i ron (between 12 and IS 
percent ferrous oxide) 

(c) l nn  copper-bearing 
porphyry-type deposits 
that contaln gold. stlver. 
.ad m1 M e n u  are knoun; 

: f a v o r d e  geo~ogy and 
scant u p l o r a t i o n  for th i s  
type suggest that unfound 
deposlts r w i n  

, (d) Several la tonnage 
i copper and silver-bearing 

velns are know 

(a) 1- probable Intrusive 
b r u c l a  dews l ts  containing 
copper. 'gold. and slluer; - 
u y  be akln t o  porphyry- 
type minera l lu t ion  

(f) Small tonnage velns 
contalnlng sflver. gold. 
lead and zinc 

(9) Several stream placer 
deposits m b l y  with 
small gold production 

(h) Small tannage gold- 
bearlng quartz veins 

(1) Several occurrences of 
weakly minerallzed porphyry 
deposits that contaln ro- 
lybdenw; others possible 

IM chance (a) copper skarn 
that r ~ d e l  

there 
are 

10 deposits 
or mare 

IM chance 
that 

there 
are 

I 4  deposlts 
or m r e  

101 chalKe (c) porphyry copper 
that model 

there 
are 

6 deposits 
or m r e  

1MI chance (1) porphyry rrmlybdenwa ' 
that model 

there 
are I 

3 deposlts 
or m r e  



on 
central 
Alaska 
u p )  

h l n l y  lowlands I n  
central part o f  01 1- 
l l n g h u  quddraryle; 
largely v n t l e d  by 
Quaterlurv surf I c i a I  
deposlts;~kesoaolc 
sedlmefitary rocks d d  
Cretaceous a d  Tert l -  
u y  granl t lc  rocks 
crop out on isolated 
la h i l l s  throughout 
the a r u  
(a)Large burled t i tan t -  
ferws u g n e t l t e  de- 
posit i n  pymxenlte; 
dlscovered by dtclaond 
d r l l l l n g  I n  magnetlc 
area detected dur l l c~  
m ~ndustry -sponsorid 
a e r ~ d g n e t l c  survey i n  
1QM 
i i j i b ~ n  quartz velns near 
v q l n s  o f  a grdnl t lc  
stock 
(c)Streda placers; one 
vospect and om occur- 
rence . 
(d)Suspected cinnabar- 
bearing velns related 
t o  young granl t lc  rocks . - .  - - -  - -  

The one k m i n  gold The rrea I s  poorly k ~ m  
lode i n  the area re- gealoglcrl ly and geachw- 
portedly ylelded a Ically; Industry-sponsored 
-11 amunt o f  gold; dermaQnetlc survey. but 
the domlnant and othenlse, scant gwphys- 
probdbly only slgnl- lca l  covera e, w l th  the 
f lcant  resources I n  ucept lon 00 ~iamond d r i l l -  
the rrea are the ug- ing the pyroxenlke body 
matlc I ron - t i tanha  durlng the 1%O1r, t h e  
depaslts; these do- has been scant Industry 
poslts. h l c h  have Interest I n  the reglon 
been explored by 16 
diamond eri11 holes. 
are be1 ieved to con- 
ta ln  about 2.4 b l l l l o n  
tons of hypothetical 
resources averaging 
15 to 11 percent to- 
t a l  l ron a d  10.5 to 
12 percent magnetic 
l ron 

The t l  tanlferous u p  
ne t i te  deposits are 
the predmlnant po- 
tent la l  resource o f  
the area; the area 
l a y  contaln slgnl- 
f icant concealed de- 

r s i t s  of other type. 
u t  . I n  general. 

these w l d  be ex- 
tremely difficult to 
discover 

I a) One burled iron-rtch 
t l tanl ferous mgnettte) 

Mgaatlc deposlt has been 
discovered. It i s  believed 
to c o n t a l n * a ~ u t  2.4  MI- 
l l o n  tons dveraglng 15 to 
11 percent to ta l  l ron and 
10.5 to 12 percent mgne- 
t i c  Iron; other concealed 
deposlts o f  other types 
are possible 

(b) Several Iw  tonnage 
gold-bearlng veins bave 
been found 

(c) Gold-Wrlng streaa 
plrcers; OM prospect and 
ow occurrence know, 

(d) h r c w y  veln deposlts 
are suspected (d) nrrcury mde l  
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- m- m- 
Wllnly mrtheastern part 
o f  Alaslu Peninsula; geol- 

dmlnated by Cemzolc 
vo canlc rocks related t o  ": 
Aleutlan arc volcanlu; 
also conulns Mesozoic 
and rare upper Paleozoic 
sedimentary and volcanic 
rocks. Cenozoic subvol- 
canlc plutons and sedl- 
mentary rocks. and pos- 
s lb ly  solw Mesozoic plu- 
tolls ..... 
(r)Porpbyry-type deposlts 
geaetlcally re lated to 
subvolcmlc plutons asso- 
clated rl th  Aleutian arc 
Igneous act lv l ty ;  local- 
lzed I n  the plutons or I n  
varlous nearby host rocks 
(b)Locally r i c h  gold-hear- 
lng quartz velns and len- 
ses as w c h  as several m- 
ters thlck; typically lo-  
callzed I n  Tertlary vol- 
canic or lnt ruslve rocks 
(c)8each and stream 
placers 
(d)(lolybdml te-bearlng 
porphyry-type deposlts 
genetically related to 
Tertlarv subvolcanlc 
p l u t o n i  
(e)6enerally t h l n  copper- 
bcrrlng velns malnly I n  
shear zones I n  diverse 
host rocks 
(f) Chalcopyrite-bearlw 
lenses I n  Jurasslc 
sedlrentary rocks 
(g)Local concentrations 
of magnetite I n  naflc 
phases o f  grant t i c  
plutons 
(h)Reported placer claim 
for uranlu;  probably 
contalns so~ae- radloactlve 
refractory heavy mlnerals 

Lode gold produc- 
t l on  o f  approxl- 
u t e l y  3.200 kg 
(100.000 ounces) 
and some by- 
product sl lver. 
naln ly f r m  the 
Apollo mlne on 
Unga Island; 
placer gold pro- 
duction on the 
order o f  19 kg 
(600 ounces). 
chlef ly  f r m  
beach placers; 
sane ldent l f led 
gold resources 
I n  the Apollo 
mlne; the pr ln-  
c lpal  potentlal 
roswrces o f  the 
area are arsocl- 
ated With the 
Iarge. but gen- 
eral ly  low-grade 
porphyry capper 
deposlts; about 
20 of these de- 
posits have at-  
tracted recent 
exploration ac- 
t i u l t y .  lncludlng 
exploratory d r i l l -  
Ing on several o f  
thm; I n  addltlon 
there are nunerous 
unexplored and un- 
examined altered 
zones I n  the re- 
glon that may In- 
dicate porphyry- 
type deposlts; 
the one known por- 
phyry mlybdenu 
deposlt I n  the 
area I s  currently 
under exploration; 
def l n l t i v e  ln- 
formation on the 
porphyry deposits 
i s  ~t available; 
unconftned In- 
fomatlon suggests 
that the porphyry 
deposits are large. 
contain less than 
0.4 per cent cop- 
per. and are 
s l l gh t l y  rlcher I n  
gold than the bet- 
ter  tnan porphyry 
deposlts I n  the 
Ptesna qusdra I e  
resource po ten la~ :  
o f  the 0 t h  de- 
posits I n  the area 
are probably IOU. 
but some depostts. 
particularly the 
copper-bcrrlng re- 
placcrents. m y  be 
a r t b y  o f  explor- 
l t l o n  

Diverse degrees o f  gm- 
loglc mpplng. but. a t  
least, sketchy recon- 
a r l s s w e  mpplng for  
ent l re area; the Chl- 
g18lk md Sutwlk Island 
quadranpies are cur- 
rent ly  belng Investl- 
*red u d e r  the U.S. 
Geological Survey #RAC 
program whlcb w l l l  re- 
su l t  fa gwd recon- 
IUlsSdIlCe g d o g l c ,  gee- 
chmlcal, a d  geopbysl- 
ul coverage; sore gm- 
chmlcal and geophysical 
studies I n  the area by 
Industry. but  the re- 
sul ts  of these Investl- 
gatlons are u l n l y  p r l -  
vileged; act lve Industry 
explwation. u l n l y  for  
porphyry-type deposl ts. 
durlng the past decade 

Tho area Includes a 
lar*  par t  of a po- 
t m t l r l l y  u j w  por- 
phyry copper prow- 
Ince associated wl th 
Aleutlan arc tec- 
tonics .nO igneous 
rc t l v l t y ;  m s t  of 
these deposlts rep- 
resent recent dls- 
coverles. mainly dur- 
ing the past 5 years. 
and m s t  of thm are 
unexplored; tk po- 
ten t la l  resources o l  
copper a d  byproduc t 
caclmodttler I n  the 
porphyry deposlts I s  
large and the I l k e l l -  
hood of sIgnif lcant 
new dlscoverles I s  
gwd; that border the benches Wis to l  

b y  (northwest of 
area 9) contaln local  
Iron-dnd t l t a n l u -  
bearing placers that 
carry manor to trace 
m u n t s  o f  gold and. 
rarely, t h l s  eatanslue p l a t l w ;  area 

i s  not outllned as 
favorable mainly be- 
cause i t  I s  regarded 
as havlng a mlnor re- 
source potentla1 

(a) Porphyry copper dews- 9OX 5M Im chance (a) Island arc $rphyry 
I t s  that  also colltaln gold. that  coppr mode 
m l y b d e u .  bod sllver; there 
related to subwlcantc are 
plutons; t r red  zoues w e  that than may 55 In- a l -  30 50 15 deposlts 

or more 
dicate porphyry type de- 
pos l t r  have been found; 
m s  t o f  the deposlts are 
recent discoveries and 
few have been adequately 
explored; probably u n y  
deposits I n  th ls  area 

(b) Locally r l c h  gold- 
bearlng velns and lenses 
a5 nuch as several meters 
thlck; past productlon 
about 3200 kg gold 

(c) Ninerats gold-bearlng 
stream and beach placers; 
past productlon about 
19 kg gold; beaches mrth- I west o f  area 9 contatn 

, local  I ron and tltanlum- 
' bearlng placers that carry 
/ mlnor mounts of gold and. 

rarely. p l a t i n w  

(d) (lolybdenum-bearing 90% 5M 1132 chance (d l  porphyry molybdenw~ 
porphyry-type deposits; that there are model 
only a few knmm or sur- 1 3 6 deposlts 
pected; others posslble or m r e  

(a) Copper and gold-bedrlng 
velns; probably small ton- 
nages; sama u y  be related 
t o  O t k  Cy s o f  mineral- 
lzat ton d a s  porphyry 

de- s l t s  ,c and 
contalhlng 
s l lver  

copper. 

(9) Several local concen- 1 t rat lons of I ron ( r g n e t t t e l  
I I n  magnatlc deposits 
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r 

I. (a)Cu(lco.Au.Ag)-- ----- 
porphyry 

(a)Au(Ag)--vein Are i  I 0  Includes the 
Smldl  Islands; area 
11, parts o f  tbo 
Sinmaaln Islands; 
and ued 12. the 
Lnak Islands; a l l  
t*'N arms are 
underlatn by fer-  
t lary grani t lc  
rocks ud upper 
nerozolc sedimen- 
tary rocks 
(a)Suspected th in  gold- 
bearlng q w r t z  veins 
genetlcally related 
to the l e r t l a r y  gran- 
l t i c  rocks 

Southrestern part  of 
Alaska Psnlnsula; 991-  
ogy dopiruted by Ceno- 
zolc volcanic rocks re- 
lated to the Aleutlan 
volcanlc arc; local Ter- 
t l r r y  s u b v o l c ~ l c  plu- 
tons. Tertlary subaerlal 
sedlmentary rocks. and 
possibly same Cretaceous 
redlmantary racks 
(a)Porphyry copper de- 
posits related t o  the 
t l cu t ian  volcanic arc; 
localized i n  l e r t l a r y  
volcanic. intrusive. o r  
sedlmentary rocks; more 
than 20 k n m  occur- 
rences 

No LMY) mlneral de- Som reconnaissance 
poslts I n  any o f  tbn geologlc mapplng but 
tbea areas; the sus- m available geochem- 
w t e d  gold-beariw 
vein depos~ts are IS:ZtCY;::ff 
rnalogous to those or M exploration ln-  
found I n  upper Helo- terest for mtrlli- 
zolc f lyscb terranes ferour deposlts 
i n  southern Alaska 
an4 are genetically 
related to Tertiary 
plutons; the mineral 
resource potentlal 
of areas 10. 11. and 
12 i s  regarded as l a r  

chtrikof island. (a) Scld-beartng war t2  
routbeast of  a r m  vei61 are SUspeCted; ton- 
10. coatains one Mges 9eMral ly  lw; no 
k m ~  gold-bcar- deposits known, but areas 
in9 beach placer. 10. !I a d  12 have favor- 
but the resource able geology 
potential o f  t r  
isIan4 I s  regarded 
as mlniaai 

No r lnes o r  prospects; Broad reconwlssance 
t b i s  scanti ly explored mapplng; no available 
area contalns n w r o u s  geochemical o r  geo- 
porphyry copper occur- physical data. a l -  
rences and I s  favor- though some geocheiu- 
able for signif icant l ca l  exploration mas 
copper resources and conducted by mlning 
lesser resources of  coppanies; moderate 
byproduct gold. m lyb-  recent Interest by 
denw. and s i l ve r  Industry 

Ared 13 i s  part  o f  a 
potential ly major 
porphyry copper 
province Uut mainly 
I s  i n  area 9;it i s  
poorly explored and 
I s  regarded as h v -  
Ing a good resource 
potential 

fa) Porphyry copper deps- 
i t s  associated 101th sub- 
volcrnlc plutons; possible 
bvDrz.duct5 o f  wid. aoiyb- 
dk--. and s l l i e r ;  m r e  
thpr 20 altered areas that 
may i d  porphyry copper de- 
pos tu  are knoun; area i s  
poorly explwed a d  ray 
contain many deposits 

101 chance that 

there 
are 

35 deport ts  
o r  w r e  

Island 
copper 

arc porphyry 
mdel  
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YO 

0.21 

2,700 

n 
1.5 

- 
22.0 

4.1 

1.1 

18.0 
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1Q.O 

4 .W 

32.00 

5.30 

1.20 

1.m 

120.00 

3B.a m.m 1 
17 

1.10 1 

01 a . ~ s i t a  
:O a e n t  

haw a t  leeat 

24 

430 

0.55 

0.031 

1 

430 

0.5s 

0 .W 

I SO percent 
at  l e m s f t s  

have a t  leest 

I "I ~ e x r n t  

1.6 raphyry 

:m 
0.3 

0.- 

:m 

0.3 

0 . m  

.ie.rr:rtntr 

I To**aq* ( n l l l l o n s  o f  c m r l  

P ~ * D ~ F Y  I ire-e.)r c c ~ p u  grad. 
i ~ r c e n t )  

..f dem%t:s 
ha l t  a t  least 

i I(O1yUmm 

Pcd i fom 

C h i U  

I C o w  

Ulm 

i 
h f i c  

vo lcu lopn lc  

I 
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i 
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F,I,~C 
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l n t n r d l r ~  
I v o 1 c m q n i c  

i Usa ive  

Elf fd.  

Ilickel 

SulfId. 

I 
I 

-v 

Tonnap. ( m i ~ l i w  of tons) 

J1 

4 1  

* l t h  tonrrq* . -0.05 NS 

wlth tonnage 6.14- 

-- 

a i t h  tonup* - -0.13 ?IS 

'4 th  tonnaqe . 0.03 IS 

wi th  tonnage - -0.41" 

v f t n  tonnage . 0.25 IIS 

.t t h  ' a n ~ p e  . -0.02 NS 

r f t h  tonnage . 0.78- 

with tonnage . 0 82- 

v l t h  tannaqt - -0.03 1(5 

r l t h  tonnaot . 0.03 NS 

~ 4 t h  ntckel grad* 
0.04 NS 

-- - - - 

m i P  tormr). -0.34 B 

- - -  

31 

i LO 

' rl:4 :--ome - 3.:: 'IS 1 0.1 

0.065 I 0.13 

I 5  200 

2 . a  1.4 

0.86 1.7 

0.24 2.3 

1.1 2.2 

0.3 1.3 

0.19 1.9 

0. Y 1.70 

1.M 3.80 

0.20 0.95 

0.27 2.m 

3.00 80.00 

0.23 1.20 

0.32 0.61 

3.18 0.47 

0.09 3.10 

0.29 3.30 

- - - 

0.024 0.0 

0.24 0.51 

irerage m l y t d c r w  grade 
( m r c m t  Ib) 

Tonruqe of CrZOj ( t o m )  

Tmlup. ( m i l l f m  o r  unn) 

rvrrgw COW q r a  
i m e n t  ) 

Avueqa q016 prade. 
l o ~ l l y  I i w l f t u n t .  
but not CtmicU 

Tonrug. im l l l tonr  of tons) 

4-9. COPW qr* 
( m m t )  

Averam zinc qrade u- 
c l d ~  -SICS wlthout 
r e t e n d  p r r d n  i p m e n t l  

Avaa . qold g r a b  
1oca11y slontf fcant but 
not d e m l m d  

l o n ~ g .  ( d l l l o n s  of cons) 

b**r*9. CoPW V.d. 
l p m m t )  

dvereq* zinc grade ex- 
cludinq demaits .(tht 
r c m r w  q n d n  (preent )  

Averaq..lrM grade ex- 
c I M l q  d r ~ o r i t s  r l t h o u t  
mporul 9r.d.s imrcenr )  

lonrug. contained pald 
uc lud inp  d.Dori ts with- 
out pald (tonal 

Tonrvqt contained st l r e r  
e x c l u d l q  d m a l t s  with- 
out rtpone sl1v.r i t m a )  

Tonuqe (mil l ions of tam) 

Avwaq* nickel grad. 
f a e n t )  

Avweqe CW grade 
( w a n t )  

lcnrup. Of contatfwd 
larrcury (Cons) 

;apwr 

i 
I 

Island 

A r c  

Porph* 

ClPDr  

31 

258 

3 

2d 

37 

31 

19 

89 

a9 

41 

14 

38 

46 

M 

PO 

U) 

165 

wi t \  tonnagc . -0.:7 YS 

43 

11 

I 

V*im 

0.0 

LO 

0.1 

0.0 

'*cW Avers* tuwu qrue ! ( w e n t  u) 

-- 

I :veraqt  -01yMenm $ride 
(:erceni "01 

T o n ~ q e  (a t l l lons  of tons1 

Average c a o w  grade 
(mrcent) 

Aversye - m ~ y M e m r  q n l e  
LFncent *o) 

Av.rage sold q r a d c  
i x a l  l y  afqntf lcant 
but not deUn1n.d 

) C l t a l m d  

/ 
41 

41 

41 

I b l d  

I 
S k r u r * t i 1 .  ~ro-WImilli.lofra.)/ 


