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INTRODUCTION 

This report constitutes an appraisal of the known and potential metal1 i c  

mineral resources of central Alaska, u t i l iz ing  the best and most up-to-date 

geologic and resource data available. I t s  main purpose i s  t o  provide infor- 

mation for  forthcoming decisions on classif icat ion of Alaska's lands ar is ing 

from the Alaska Native Claims Settlement Act of 1971. The report i s  one of 

f ive  resource appraisals of Alaska (U.S.G.S. Open-file reports 78-1-B to F )  

tha t  const i tute  end products of the U.S. Geological Survey's Regional Alaska 

Mineral Resource Assessment Program (RAMRAP). Four of the appraisals (B-E)  

describe mineral resources, and one (F) describes o i l  and gas resources. 

This report consists of two 1 :1,000,000-scale maps (designated sheets 1 and 2 

of open-f i 1 e report 78-1 - D )  showing areas of known and speculative mineral 

resource potential ,  a summary of pertinent geologic and mineral resource data 

and of conclusions pertaining t o  resource potential ( tab le  2 ) ,  grade and 

tonnage models ( tab le  3 ) ,  and th i s  explanatory tex t .  

Central Alaska as considered i n  this  report embraces an area of approxi- 
2 mately 631,000 km (1 56,800,000 acres; 245,000 m i 2 ;  approximately 42 percent 

of Alaska's total  land area) tha t  extends from the Canadian boundary 

(meridian 141") on the east  t o  the Bering Sea on the west and from the 

approximate southern boundary of the Brooks Range on the north to  the north- 

ern flank of the Alaska Range on the sou th .  

Specifically excluded from th is  analysis are  the foss i l  fue ls ,  geothermal 

energy resources, and deposits of nonmetal 1 i c  minerals, excepting asbestos. 

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

thermal spring occurrences i n  central Alaska are  included in the fo l io  of 

background data out1 ined in table  1,  and areas of in teres t  for  o i l  and gas in 

central Alaska are  described i n  U.S. Geological Survey Open-file report 78-1-F 

of th i s  ser ies .  
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PHILOSOPHY AND METHODOLOGY 

Information concerning a region's mineral endowment i s  an essential part 

of intelligent land use planning. I t  should be a t  a scale that permits the 

evaluation of individual tracts of land and should be in a form that i s  useful 

for analysis from a number of perspectives, including national mineral needs, 

economics, currently avai 1 able and/or projected techno1 ogi es , and competing 

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



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

of central Alaska 

- -  - 

U.S. Geological Survey 

Open-filereport  numbers Author(s)/Compiler(s) ~i t l  el 

77- 1 68-A G .  Donald Eberlein, Preliminary geologic map of 

Judith S. Gassasay, central Alaska 

and Helen M. Bei kman 

Edward H .  Cobb Placer deposi ts map of central 

A1 as  ka 

David F. Barnes Prel imi nary Bouguer gravity 

map of central Alaska 

G. Donald Eberlein, 

Robert M. Chapman, 

Helen L. Foster, 

and Judith S. 

Gassaway 

77-1 68-E John Decker and 

Susan Karl 

77- 1 68- F John Decker and 

Susan Karl 

77- 168-6 Judith S. Gassaway 

(in press) 

7 7- 1 68-H Judith S. Gassaway 

( i n  press) 

Map and table  describing known 

metalliferous and selected 

nonmetalliferous mineral 

deposits in central Alaska 

Prel imi nary aeromagneti c map 

of central Alaska 

Prel iminary aeromagnetic 

prof i 1 es of central Alaska 

Map (with table)  showing 

occurrences of coal in 

central A1 as ka 

Map showing dis t r ibut ion of 

known thermal springs and 

selected igneous rocks in 

central A1 as ka 

' ~ 1 1  maps a t  scale:  1 :1,000,000 

3 



deposits and numerical estimates of possible undiscovered mineral deposits 

grouped according to similar physical, chemical, mineralogical, and 

grade/tonnage characteristics . 
The present analysis should be considered as a f i r s t  step toward a 

comprehensive assessment of central A1 aska ' s  mineral resources and has used 

the fol lowing approach: 

(1) Relevant data on the more than one-thousand known lode and placer 

mineral occurrences in central A1 as ka were systematical ly 

reviewed and analyzed to determine the types of deposits present 

and, insofar as possible, their geologic controls and regional 

settings . 
(2 )  Using the information i n  ( I ) ,  areas of mineral resource potential 

have been del ineated (see map sheets 1 and 2 )  on the basis of 

existing deposit type(s) and/or on geologic factors and relations 

permissive for the occurrence of specific deposit types. 

(3) For a number of deposit types i t  has been possible to construct 

models of their expected grades and tonnages of mineral commodities 

or of contained metals (grade times tonnage). These models have 

been constructed following the procedure of Singer, Cox, and Drew 

(1975) and ut i l ize  data derived from similar deposit types world- 

wide (see table 3). These models are referenced (table 2, column 

10) in cases where they have been judged to be representative of 

known or speculated deposit types in given areas, and they provide 

an indication of relative resource abundance. 

(4)  In the seven cases where the data have permitted, z u b j e w e  

probability estimates of the number of deposits, by type, likely 

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



the number of known deposits , favorable geologic considerations, 

the nature and extent of exploration and any favorable geochemical 

and/or geophysical indicators. These estimates are presented i n  

terms of high (90 percent), intermediate (50 percent), and low 

(10 percent) confidence levels that the indicated number of 

deposits, or more, may occur. For most areas, however, the 

information level i s  insufficient to permit estimation of the 

probable number of deposits present. In such cases qua1 i tat ive 

statements as to resource potential and, where appropriate, 

applicable grade-tonnage models have been entered into table 2.  

The four mineral resource assessments prepared under RAMRAP share a 

common philosophy, methodology and format, b u t  detai 1s of the individual 

assessments differ  as a function of the amount and mix of information avail- 

able. For some parts of central Alaska the information level i s  so low that 

i t  has been possible only t o  generally delimit very large regions of potential 

for the occurrence of one or more deposit types, largely on the basis of 

geologic analogy and favorable setting (for example, map areas 4,  12  and 14).  

As geologic and mineral resource information increases and our understanding 

of various deposit types improves, i t  should become possible to better define 

and delimit such regions into smaller areas for which more specific and 

precise future assessments of contained mineral resources can be made. Thus, 

this  assessment will become outdated as geologic and mineral resource infor- 

ma ti on increases . 



STATUS OF GEOLOGIC AND MINERAL RESOURCE INFORMATION 

ON CENTRAL ALASKA 

The adequacy of any assessment of mineral resource potential t o  satisfy 

land use planning, regional mineral exploration and other requirements i s  

determined in large measure by the level and completeness of the available 

geologic information. The assessment must be made a t  a scale t h a t  i s  

consonant with the information base. 

Information about the geology and mineral deposits of central Alaska has 

been developed over a period of more than 75 years, b u t  prior to 1959 i t  was 

mainly of a reconnaissance nature and with few exceptions was very strongly 

control 1 ed by the occurrence and distribution of placer gold. Accordingly, 

the information level differed drastically from region to region and in many 

cases has proven t o  be inadequate as a basis for obtaining much more than the 

crudest perspective of overall mineral resource potential , especial ly in 

regions removed from gold-producing dis t r ic ts .  Furthermore, even the most 

comprehensive of the earl ier  surveys d i d  not develop certain kinds o f  geologic 

data necessary t o  evaluate the likelihood t h a t  some of the more recently 

recognized deposit types (e.g . , volcanogenic sulfide deposits, stratabound 

and s t r a t i  form base metal deposits , island arc porphyry copper deposits , 

composite porphyritic bioti te granite i ntrusives having a potential for 

tin-tungsten deposits) may occur in a given area. Notable exceptions were 

commodi ty-oriented investigations for t i n ,  tungsten and quicksilver in 

selected areas by the U.S. Geological Survey and U.S. Bureau of Mines during 

World War I1 under the Strategic Minerals Program and reconnaissance exami na- 

tions for radioactive deposits by the Geological Survey on behalf of the 

Division of Raw Materials , U.S. Atomic Energy Comnission, during the middle 

and la te  1940's and early 1950's. 



A1 though great  d ispar i t ies  s t i l l  ex i s t  among d i f fe rent  parts of central 

Alaska, considerable progress has been made since 1959 toward improving the 

level of geologic information. Mainly as a r e su l t  of the Geological Survey's 

1 :250,000-scale regional geologic mapping program s l  ightly more than 50 percent 

of the region i s  now covered by published, modern, ground-based geologic map- 

ping a t  t ha t  scale  (Bartsch-Winkler, 1977a). However, only about 3.3 percent 

of central Alaska i s  covered by geologic maps a t  a scale  of 1 :63,360 or larger 

(Bartsch-Winkler, 1977b), the minimum considered acceptable to  sa t i s fy  most 

regional mineral exploration requirements in the western conterminous United 

States.  

Considerable progress also has been made i n  recent years toward improving 

the qua1 i ty and extent of geophysical and geochemical data fo r  central Alaska. - 
Contoured and/or profi 1 e aeromagnetic coverage, sui tab1 e for  regional extrapo- 

lations a t  scales between 1:500,000 and 1:63,360, is now available fo r  approx- 

imately 71 percent of the region, and reconnaissance s o i l ,  stream-sediment and 

bedrock geochemical data, ranging from spotty to  f a i r l y  extensive, now e x i s t  

f o r  almost 40 percent of the region. 

In July 1974, the Geological Survey in i t i a t ed  a mu1 t id isc ip l  inary Alaskan 

Mineral Resource Assessment Program (AMRAP) directed toward evaluating the 

endowment of terranes having high economic mineral potential on a 1 :250,000- 

scale  quadrangle format. Unfortunately fo r  t h i s  analysis the r e su l t s  of AMRAP 

investigations t o  date a re  available f o r  a l l  or parts of only f ive  of the 

forty-eight 1:250,000 Alaska Topographic Series quadrangles tha t  cover the 

region. However, from these early resu l t s  i t  i s  evident tha t  such studies 

a r e  generating the kinds  of data tha t  a re  essential  to  modern regional 

resource analyses. As a r e su l t ,  future assessments can be expected to  have 

a considerably improved geologic and mineral resource information base tha t  



will enable them to  be more def in i t ive ,  precise, and conclusive. 

Perhaps the most serious hindrance to the development of an understanding 

of the bedrock geology of central Alaska, especially as i t  bears on mineral 

resource evaluation, has been, and will continue to be, imposed by the region's 

natural environment. With few notable local exceptions, central A1 as ka physio- 

graphically i s  characterized by unglaciated uplands and lowlands whose evolu- 

t ion has been control led mainly by periglacial erosional processes operating 

under a subarctic permafrost climate. The uplands have been sculptured largely 

by creep and so l i f luc t ion ,  and the i r  lower slopes a re  commonly mantled by 

windborne s i l t .  T h u s ,  large areas a r e  covered by transported material and by 

vegetation tha t  obscure bedrock. Unglaciated low1 ands have been formed mainly 

by depositional processes tha t  blanket bedrock-wi t h  materials brought i n  from 

highlands and tend t o  erase i r r egu la r i t i e s  in the lowland surface. Underlying 

permafrost prevents downward percolation of groundwater, and summer melting 

of ice  a t  the top of permafrost keeps extensive vegetation cover re la t ive ly  

saturated. Thus ,  large areas of unglaciated lowlands a re  marshy f l a t s  almost 

who1 ly  lacking in bedrock exposures. I t  i s  estimated tha t  40 percent of 
2 central Alaska (252,000 km2; 98,000 m i  ) i s  blanketed by a Quaternary su r f i -  

cia1 cover of a l luv ia l ,  glaciof luvial ,  moraine, muck, swamp, lacustr ine,  

flood-plain, and windblown deposits, and undeformed subaerial volcanic rocks 

(1.4 percent). Accordingly, most bedrock geologic investigations in these 

extensive areas of sur f ic ia l  cover a r e  and doubtless will continue to  be much 

less  conclusive than desired for  def in i t ive  mineral resource evaluation 

purposes, even on a regional scale.  



EXPLANATION OF MAPS AND TABLE PERTAINING TO DESIGNATED AREAS OF 

MINERAL RESOURCE POTENTIAL 

Del ineat ion and designat ion o f  areas 

This r epo r t  includes two 1 : 1,000,000-scal e maps (designated sheets 1 and 

2 ) ,  covering the eastern and western par ts  o f  cen t ra l  Alaska, and on which 77 

areas o f  mineral resource po ten t ia l  have been del ineated. Each area i s  

i d e n t i f i e d  by a number which keys i t  t o  the same numbered ent ry  i n  t ab le  2. 

The numerical order i s  progressive i n  general from west t o  east and car r ies  

no imp1 i ca t ions  as t o  the r e l a t i v e  importance o r  favorab i l  i ty o f  one numbered 

area w i t h  respect t o  any other. Areas considered favorable o r  permissive 

f o r  the occurrence of one o r  more of the same deposi t  type(s)  and known o r  

be1 ieved t o  have s imi  1 a r  regional  geologic charac te r i s t i cs  frofn a mineral 

resource standpoint have been assigned the same number. Most o f  the major 

and minor comnodities known o r  suspected t o  occur w i t h i n  each area are i n d i -  

cated by standard chemical symbols. Minor and suspected commodities are 

l i s t e d  paren the t i ca l l y .  The order of t h e i r  l i s t i n g  i s  random and i s  no t  

i n d i c a t i v e  o f  r e l a t i v e  abundance o r  po ten t i a l  importance. 

It should be emphasized t h a t  important d i f fe rences e x i s t  i n  the basis f o r  

de l inea t ing  the various areas o f  resource po ten t ia l .  Certa in areas have been 

i d e n t i f i e d  on the basis o f  known deposits and on extensions o f  t h e i r  geologic 

features. Other areas have been out1 ined because r e s u l t s  o f  pre l iminary  o r  

reconnaissance geologic and/or mineral exp lora t ion inves t iga t ions  i nd i ca te  t ha t  

they could contain ce r t a i n  deposi t  types t h a t  have been product ive i n  s i m i l a r  

geologic se t t i ngs  elsewhere. Some areas i n  the f i r s t  group are known t o  

contain important resources; the resource po ten t i a l  o f  those i n  the second 

group can only be speculat ive; the remainder f a l l  between these two extremes. 



The maps show that some parts of central Alaska have not  been included 

among those designated as having significant mineral resource potential. For 

the most part these areas have been excluded because ( 1 )  they contain no 

known deposits or only a few scattered small deposits in a generally unfavor- 

able geologic setting, and/or ( 2 )  they are mantled by a thick cover of 

unconsol idated surficial deposits, or by young volcanic rocks. A1 though such 

areas may contain concealed deposits a t  depth, i t  i s  f e l t  there i s  l i t t l e  

1 i kel i hood of thei r bei ng di scovered and expl oi ted us i ng presently known o r  

foreseeable techniques. 

Summary of mineral resource i nformati on 

The principal data used for defining areas of mineral resource potential 

are sumnarized in telegraphic style in table 2. Included are qualitative 

and, where the data permit, probabilistic estimates of potential. The table 

contains ten columns, which are discussed briefly in numerical order from 

l e f t  t o  right below. For more detailed information on individual deposits 

and mining d i s t r i c t s ,  the reader i s  invited to consult U.S. Geological Survey 

Open-f i 1 e Report 77-1 68-D. 

Column 1 .  Area outlined on maps.--The entry number shown in this 
column correlates wi t h  corres~ondi ns numbered area ( s  ) of 
mineral resource potential on' sheeti 1 and 2 of the map. 

Column 2. Types of known deposits.--Major types of mineral deposits 
known t o  occur within the area are identified in column 2 
using termi no1 ogy comnonly accepted among most economic 
geologists. In most cases there i s  evidence of production. 
Where more than one deposit type i s  1 isted, they are 
prefixed by lowercase le t ters  to fac i l i t a te  reference t o  
related comnents in the other columns. Principal and 
subordinate (in parentheses) resources are indicated by 
standard chemical symbols. 

Column 3 .  Suspected or speculative types of deposits.--Listed here 
in the same format as in column 2 are deposit types whose 
occurrence within the designated area i s  considered 
permissive because of favorable geologic considerations 
and/or exploration history. A1 so included are minor 
occurrences. 



Column 4. Geologic controls of mineral resources.--Geologic character- 
i s t i cs  of known, suspected, or speculative deposit types 
l is ted in columns 2 and 3 are briefly stated and,  where 
possible, principal geologic factors be1 ieved responsible 
for their localization are indicated. 

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

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

Column 7. Additional comments .--Statements in this  column in general 
are intended t o  further clarify or amol ifv the statements 
concerning geologic controls in col u m ; ~  4 ." Additional i nfor- 
mation bearing on the potential for the occurrence of specu- 
lat ive deposit types i s  also presented here. 

Column 8. Sumnary of mineral resource potential .--This column contains 
generalized information re1 evant t o  the overall mineral 
resource potential of the area, as well as a summary of the 
principal geologic factors that render the area permissive 
for the occurrence of certain deposit types. 

Col umn 9. Estimated number of deposits .--Where warranted by the avai 1 - 
able information, subjective probabil i s t i c  estimates of the 
number of deposits, by type, likely to exist  within the 
designated area are presented in this column. These estimates 
are assigned h i g h  (90 percent), intermediate (50 percent), 
and low (10 percent) levels of confidence that the indicated 
number of deposits, or more, may be present. The absence of 
an entry i n  this column indicates that data necessary to 
construct such estimates are lacking. 

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



TABLE 2. METALLIFEROUS MINERAL RESOURCE DATA FOR CENTRAL ALASKA 

(See map slleets 1 and 2 )  

L INEO DEPOSITS (INCLUDES 
gfj- 

lALL UNITS METRIC 
MINOR OCCURRENCES UNLESS OTHERWISE 

MAPS INDICATED) 

SUHElARY OF MINERAL ESTIMATED NUMBER OF GRADES AN0 
-- RESOURCE POTENTIAL vm TONNAGES 

HANCE THAT THERE ARE FOR THIS 
THEiLiimTPWSENTED DEPOSIT TYPE 
ORMaREmTTS-  JIN TABLE 3 r  

1. (a)Pt,  Au--placer (b)(Cr,  Hg)--placer (a)na in ly  &ern stream 
and bench placers o f  
Salmon River and i t s  
western t r i b u t a r i e s  t ha t  
d ra in  Red Mountain dun i te  
i n t rus i ve  (Jurassic 1 )  and 
t h a t  i s  considered t o  be 
the u l t ima te  source o f  
the plat inum metals. 
Gold reconcentrated i n t o  
placers from g lac ia l  out -  
wash 
(b)Small amounts of chro- 
mi te  and l o c a l l y  na t i ve  
mercury and cinnabar I n  
beach and stream placers 

(a)Total  plat inum Reconnaissance USGS 
product ion from 1:250,000 geologic mpp ing  
Goodnews Bay d i s -  o f  l a t e  1940's and 1950's, 
t r i c t  estimated updated 1974-1976 under 
t o  be we1 1 over AMRAP. Regional and l oca l  
20,000 kg (650,000 deta i led  geochemical samp- 
t r oy  ounces), plus l i n g  and aeromagnetic sur- 
about 485 kg 45,600 veys by government and i n -  
ounces gold). Most dustry.  Comprehensive 
product ive ground USGS study o f  Goodnews Bay 
involved two pay- d i s t r i c t  plat inum deposits 
streaks mined over 
a distance o f  about 
10 km (6  mi les)  i n  
Salmon River va l ley .  
O r i  11 i n g  demon- 
s t ra tes  Salmon 
River platinum- 
bearing ground ex- 
tends a t  l eas t  as 
f a r  south as Happy 
Creek but  not  as 
f a r  as Chagvan Bay 
about 5.6 km (34 
mi les )  f a r t he r  south. 
Plat inum repor ted ly  
present i n  sediments 
o f  Goodnews Bay, 
but  r esu l t s  o f  i n -  
dust ry  sampli ng 
program not  ava i la -  
b le .  No workable 
lodes containing 
plat inum have y e t  
been found. A1- 
though Red Moun- 
t a i n  dun i te  i n t r u -  
s i ve  i s  no t  con- 
sidered a favor- 
ab le  s i t e  f o r  the 
discovery o f  any 
l a rge  low-grade 
workable ores o f  
plat inum metals, 
some small high- 
grade concentra- 
t i o n s  may ex i s t .  
Tota l  i d e n t i f i e d  
resources i n  beach- 
es, bays and lodes 
has been estimated 
a t  210,000 kg 
(6.8 m i l l i o n  t r oy  
ounces). Platinum 
metals po ten t i a l  
o f  o f fshore  area 
essen t i a l l y  un- 
known bu t  could 
be s izab le  
(b)Beach placers 
l o c a l l y  conta in  
low grade chromite 
resources and re -  
s t r l c t e d  occur- 
rences o f  go ld  and 
plat inum 

Preservat ion o f  
placer ground 
l a r g e l y  cont ro l  led  
by ex tent  o f  glac- 
i a l  scouring. P la t -  
inum placer mining 
Goodnews Bay Dis- 
t r i c t  ceased 1975. 
Attempts t o  sample 
sea f l oo r  west o f  
Red Mountain f o r  
plat inum have 
been general ly 
inconclusive. Bed- 
rock and stream 
sedin~en t geochelnt - 
cal mercury anol~~dly 
south o f  Goodnews 
B ~ Y  

S i g n i f i c a n t  past 
product ion o f  
p lacer  p la t inum . 20,000 kg ; 
(> 650,000 o r )  
and byproduct gold 
(485 kg;15,600 02) 
from bench and 
stream placers i n  
Salmon River area. 
S i g n i f i c a n t  add- 
i t i o n a l  resources 
of p la t inum pro- 
bably e x i s t  i n  
extensions o f  the 
Salmon River p l a -  
cers, and i n  
beaches, bays 
and lodes 



AREA MAJOR TYPES OF KNOWN SUSPECTED OR SPECULA- GEOLOGIC CONTROL(S) OF PRODUCTION AND RE- STATUS OF GEOLOGIC IN- ADDITIONAL COII.(CIIT~ SUMINRY OF MINERAL ESTIMATED NUMBER OF GRADES AND 
OUT- -. DEPOSITS- TIVE TYPES OF MINERAL MINERAL RESOURCES SOURCE INFORMATION FORMATION RESOURCE P O T E ~ I ~  
L I @O DEPOSITS INCLUDES ALL U N I T ~ ~ R ~  
i?r RINOR OCC~RRENCK - THE NUMBER PRESENTED DEPOSIT TYPE 
MAPS - bR MORE DEPOSlfS T ~ A ~  

- - .. -- --*. - 
2. Au, (Pt)--placer - - -  Bench and stream placers. Total  product ion Area covered by recent 

U l t imate  source o f  gold not  known bu t  es- (1961) I: 250,000 scale 
probably Te r t i a r y  g r a n i t i c  timated less  than regional geologic mapping, 
i n t r u s i v e  rocks and recon- 3.100 kg (100,000 updated under AMRAP stud- 
cen t ra t i on  from g lac ia l  ounces) mainly ies. Sta te  contoured 
deposits from Sla te  and aeromagnetic coverage 

Hattacnuse Creeks, (1:250.000 scale) 
which have been 
extensively ex- 
plored and d r i l l e d .  
A small amount o f  
plat inum recovered 
from Bear Creek 
placers 

U l t imate  source o f  o l d  
i n  Pre-Pleistocene f ? )  
bench and present stream 
gravels m y  have been the 
mineral lzed major deep- 
seated f a u l t  zone tha t  
separates Precambrian 
Kanektok ter rane from 
the Ordovician t o  ea r l y  
Cretaceous Ahklun t e r -  
rane t o  southeast. By- 
product plat inum probably 
derived from Te r t i a r y  
mafic i n t r us i ves  

Total  product ion Recent (1961) 1 :250,000 
not  known, but  scale USGS geologic map- 
may have exceed- p lng updated under AMRRP 
ed 3,100 kg studies. State contoured 
(100,000 oz) soli\ll aeromagnetic coverage 
amunt  of byproduct (1:250,000 scale) 
plat inum a lso l o -  
ca l  l y  recovered 

Es tim ted produc t l o n  
o f  gold from stream 
and bench placers 
has been < 3,100 kg 
( c  100,M)o 02). 
One stream produced 
a l i t t l e  byproduct 
platinum. The area 
has been extensively 
explored 

Es tlma ted product ion 
o f  gold from stream 
and bench placers 
has been 3,100 kg 
( c  100.000 02). 
Some streams have 
produced a l i t t l e  
byproduct plat inum 



4 .  (a) l lg(Sb)--vein and 
open space f i l l i n g  
(law temperature 
hydrothermal) 
(tr)Au--placer 

(c)hu (Ag Sb. Zn. 
cu. p i .  ~ . ' ~ 3 : - r a i n l y  
quartz veins associated 
wi th  lmr Ter t i a r y  
g ran i t i c  intrusives; i n  
pa r t  porphyry gold 

GEOLOGIC CONIROC SJ OF 
v.figEi:Rgjri& 

(a)Pr inc ipa l  deposlts 
and groups of deposits 
l oca l i zed  along major. 
deepseated. through- 
going f a u l t  zones. 
Local con t ro l s  r e l a ted  
t o  s t r u c t u r a l l y  and 
chemical ly su i t ab le  
s i t es  t ha t  o f f e red  
su f f i c i en t  permeabil l t y  
for  the passage of the 
ore-forming so lu t ions 
and adequate po ros i t y  
for the depos i t ion o f  
cinnabar and s t i b n l t e .  
Host (but  not  a l l )  
productive deposi t s  
are l o  o r  adjacent t o  
fau l ted and a1 tered 
w f i c  dikes and s i l l s  
(Te r t i a r y? )  t ha t  I n -  
trude sedinentary and 
volcanic rocks o f  the 
Kuskokwim (Cretaceous) 
and Genuk (Carboniferous 
t o  Cretaceous) Groups. 
(b)Ul t imate source o f  
gold i n  many of  the 
& s t  productive pre- 
sent stream and bench 
placers bel ieved t o  
be i r r egu la r  quartz 
veins i n  g r a n i t i c  p l u -  
tons (ea r l y  Te r t i a r y )  
and I n  associated 
hornfe ls  zones. Es- 
pec ia l l y  r i c h  placers 
l o c a l l y  formed where 
present streams t ran-  
sect o lder  bench gra- 
vels. (Conpare Ruby 
d i s t r i c t  placers. 
area 14.) Somt gold  
a lso reconrentrated 
from g l a c i a l  andlor 
g l ac i o f l uv i a l  deposits. 
Semi-residual placers 
l o c a l l y  developed 
over deeply weathered 
quartz monzonite i n -  
t r us  ives (ea r l y  
Te r t i a r y )  as near 
F l a t  

;;AG;lg- GEOLOGIC IN- AOOITICMAL COX4EilTS 
--- 

S W R I  i OF MINERAL b iPbs rn$ I~ r ! ! i -  ESllrUlED W t R  OF 
GRAOLS V~NACES A@ mm T f i i C ~ E  ARE f6R l k l S  

THT i i i~mr~ VBEsFRim- W W S l t - ~ r p t  mi-R~p-@Lm- I lrj - lW~L 21 

(&)Total production 
o f  mercury over 
p l s t  75 years about 
1.300 tons (38.000 
f lasks; 76 lbs. per 
f lask) .  mainly f r m ~  
the Red Dev i l  Mine 
about 1.100 tons 
(32.000 f lasks) .  A 
small amount o f  by- 
product antinony 
a lso produced. A 
few k n w  reg tonal 
mercury geochemical 
anomalies. 
(b)Placer deposi t s  
wide d i s t r i bu ted  
throughout reg ion 
and have accounted 
for  almost 131 
about 70.000 kg 
(2.252.000 f i ne  
ounces) o f  Alaska's 
t o t a l  placer gold 
productlon. p lus  
byproduct s i l ve r .  
through 1960. 
Pr lnc lpa l  producers 
include I d l t r r od -  
F l a t  area about 
41.400 kg O.330.000 
ounces) lnnoko area 
about 17.000 k 
(550.000 ounces! 
a i d  Candle Creek 
about 3.100 kg 
(100,000 ounces) 
(c)Of 13 occur- 
rences, only two 
known mines had 
s m l l  productlon 
(gold, s i l ve r ,  
lead. and z inc)  
and are non inac- 
t i ve .  "Porphyry 
gold' deposits 
associated w i t h  
quartz mnzoni  t e  
stocks probably 
have a s i gn i f  icant  
low grade resource 
potent ia l  

Southwestern p a r t  o f  r e -  (a)About two dozen 
gion covered by reconnais- mercury-antimony 
s a n e  1:250.000 scale g w -  lode deposits are  
l og i c  napping. updated by known i n  add i t ion 
AMRAP studies, inc lud ing t o  the ten that  have 
s ta te  contoured aeronag. been productive and 
(1:250.000 scale). Most m r e  are 1 i ke l y  t o  
o f  remainder covered by be found. A few 
pre-1955 reconnaissance reglonal geochen~ical 
mapping and ranks among m w l  les. Cinnabar 
geo log ica l ly  l eas t  known a lso present I n  m n y  
areas i n  Alaska. Much o f  gold placers, but  
reg lon characterized by none has produced 
poor exposures. M s t  more than a few 
known lode nercury-ant lmny f lasks of mercury. 
deposits have been examined (b)Placer concen- 
by USGS and anany have been t ra tes a lso contain 
sampled by USW. Also ubiquitous clnnabar. 
USBH sampling programs i n  s t i bn i t e ,  scheel l te. 
F l a t  area f o r  gold and mer- and base metal su l -  
cury. Extensive reg lona l  f i de  minerals; l o -  
geochemical sampllnq pro- c a l l y  cass l t e r i t e .  
gram by Indust ry  i n  ed r l y  platinum, lanaz i te .  
1970's orpiment, realgar, 

a l l an i t e .  and b l s -  
a r t h  a lso present. 
Chromite found i n  
sane of  the placers 
probably derived 
from small u l t r a -  
m f l c  in t rus ives 

(a)Ten lode depos- 90% 504. 10% chance (a)mterrury 
i t s  have produced that rodel 
mercury i n  t h i s  there 
reg ion and approx- are 
i r a t e l y  tw dozen 30 10 I10 deposits 
add i t iona l  deposl ts or more 
are known t o  occur. 
The reglon i s  con- 
sidered favorable 
for the occurrence 
o f  more deposits 
(b)Bench and stream 
placers have pro- 
duced approximately 
70.000 kg (2.252.W0 
02 of  gold 
(c  /Production from 
two small gold-bear- 
ing quartz vein de- 
p0SitS M S  about 
84 kg (2.700 01) o f  

l d  and 81 kg 
2.600 o r )  of s i l ve r .  r 

a b w t  4 tons o f  lead 
and a l i t t l e  zinc 
( e  .5 ton). M d -  
I t i o n a l  deposi t s  
!re possible. 
Porphyry gold' 

deposl b. associated 
w i t h  quartz monzonite 
stocks, probdhly con- 
t a i n  r s ign i f i can t  
resource o f  low-grade 
gold 
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(c ) I r regular  quartz 
veins up t o  two inches 
th ick cu t  lower Ter- 
t i a r y  quartz mnzon- 
i t e  stocks and contain 
gold, scheel i te and 
base metal su l f i de  
minerals, and a l i t t l e  
cass i ter i te .  Others 
contain cinnabar and 
s t lbn i te .  Emplacement 
of the plutons may have 
been contro l led by 
I d i  tarod-Nixon f a u l t  
and re la ted structures. 
Widely scattered min- 
era l ized quartz veins 
also associated wi th  
small lower Ter t iary  
a1 b i  te  rhyo l i t e  por- 
phyry intrusions 



AREA MAJOR TYPES OF KNOWN SUSPECTED OR SPECULA- - 
DEPOSITS =TYPES OF MINERAL & DEPOSITS [INCLUDES 

!a MINOR OCCURRENCES 
MAPS 

GEOLoGlC CONTROL (S) OF 
MINERAL RESOURCES 

PRODUCTION AIID RE- STATUS OF GEOLOGIC 1N- ADDITIONAL COMMCllTS 
SOURCE I IIFORMATION FORMATION 
L~~JTSMETRIC 
UNLESS OTHERWI%- 
INDICATED) 

5. (a)Fe(Ti)--- - - - 
magma t i c  

(c)Mo--vein 
(hydrothermal?) 

(d)Hg (Sb)--possible 
ve in  and open space 
f i l l i n g  lode deposits 

6. (a)Au(Pt, Hg. Sb)-- 
placer 

poss ib le  submarine 
volcanogenic s u l f i d e  
deposits r e l a t e  t o  
maflc lavas (1) 

(a)Single known south- 
eastward d ipp ing tabu lar  
ti tan i ferous magnetite 
bearing pyroxen i te  i n t r u -  
s ive  a t  l e a s t  1,200 m 
(4,000 f e e t  ) t h i c k  under- 
l y i n g  area o f  10 bn2 
( 4  square mi les)  or  more 

I Kemuk Mountain). 
b)Stream and/or bench 

placers. 
(c )Aur i fe rous quartz. 
carbonate ve in l e t s  i n  
contact zone between 
se rpen t i n i t e  and f i n e  
grained maf i c  i n t rus i ve .  
( d )S im i l a r  t o  nota t ion 
# l  under area 4(a) 

(a)Modern stream, bench, 
and f o s s i l  placers. Source 
o f  most o f  gold was gold- 
quartz veins i n  and ad- 
jacent t o  Upper Cretaceous 
quartz monzonit ic plutons 
and smal ler Upper Creta- 
ceous-lower Te r t i a r y  
a l b i t e  r h y o l i t e  in t rus ives.  
Byproduct plat inunl proba- 
b l y  der ived from small 
u l t r ama f i c  (Jurassic 1) 
i n t r us i ves .  
(b)Quartz veins associ-  
ated w i t h  some o f  the 
Cretaceous g r a n i t i c  i n t r u -  
s ives conta in  gold, s t i b -  
n i t e  and copper minerals.  
(c)Tuluksak River dredge 
y ie lded specimens o f  
bo rn i t e  and asbestos from 
u l  t ramafic bedrock 
(d)Al though t h e i r  occur- 
rence has no t  y e t  been 
d m n s t r a t e d ,  the be1 t 
o f  Jurassic (and some 
Permian) maf i c  volcanic 
rocks t h a t  under1 i es  the 
NU p a r t  o f  the area may 
have some po ten t i a l  f o r  
submarine mafic volcano- 
genic s u l f i d e  deposits 

(a)Estimated 2.4 
b i  11 i o n  tons o f  
hypothet ical  re-  
sources containing 
15-17% t o t a l  i r o n  
and 10.5-12% mag- 
ne t i c  i ron, No 
product ion 
(b)No known 
production. 
(c)Sfngle known 
occurrence. 
Channel samples 
contain up t o  
11 ppn gold. No 
knnwn product ion 

( a ) k s t  o f  the 
major gold pro- 
duct ion from bench 
placers, as a t  
Bear Creek, where 
s t i l l  o lder  under- 
l y i n g  gravels may 
have po ten t i a l  f o r  
more gold. Minor 
plat inum recovered 
from some o f  the 
placers but  the 
amount i s  unknown. 
Many o f  the streams 
dra in ing northward 
i n t o  Kuskokwim R. 
conta in  traces o f  
gold and may have 
some placer poten- 
t i a l ,  espec ia l ly  
beneath the blanket 
o f  g l ac ia l  outwash. 
(b)No known pro- 
duc t ion .  
( c )  - - - 
(d)  - - - 

(a)Company airborne @nd 
ground geophysical surveys 
and diamond d r i l l i n g  pro- 
gram. Small area nor th  
o f  O i l  1 ingham covered by 
USGS contoured aeroma9 
(1:125.000 scale).  Re- 
g iona l  geology poor ly  
known. Western p a r t  
covered by pre-1940 recon- 
naissance 1 :250,000-scale 
geologic mapping by USGS 
Extensive g lac ia l  cover 
( i nc l ud ing  eo l i an ) .  

(a)Deposi t covered 
by 90-400 f e e t  o f  
g l ac ia l  deposits.  
Most rocks are s i l -  
i c i f i e d  a r g i l l i t e  
qua r t z i t e  and 1 ime- 
stone (Permian- 
T r i ass i c? ) .  (c)One occurrence 

o f  inolybdeni t e  
reportedly found 
near head o f  S i l v e r  
Horn on Lake Beverly 
(d)No known deposits 
bu t  ava i l ab le  geo- 
l og i c  information 
suggest t h a t  undis- . . . - . - - . . 
covered deposits 
may be present i n  
western p a r t  o f  area 

Note: ad jo ins  area 
8, southern Alaska 
(USGS Open-f i l e  
r epo r t  7 8 - 1 4 )  

Reconnaissance 1:250,000 (a)Cinnabar a 
scale-geologic mapping connllon cons t i t -  
(1959) by USGS. L i t t l e  uent o f  many of 
prospect lng. Essent ia l ly  the placers. 
no present ly  ava i lab le  notably those 
geochemical coverage. o f  Bear Creek 
Northern ha1 f covered 
by ERDA aeromag a nd  gd1111ld 
ray  and p r o f i l e s  (1:500,000 
scale) 

(a)A s ing le  t i t a n i -  
ferous magnetite- 
bearing pyroxeni t e  
intrusive contains 
an estimated 2.4~10' 
tons o f  15-172 t o t a l  
i r o n  (10.5-12s mag- 
n e t i c  i r o n )  
(d)A l  though there 
are  no known mer- 
cury mines or  pros- 
pects w l t h i n  t h i s  
reglon, I t s  western 
po r t i on  i s  s i m i l a r  
i n  geology t o  area 4. 
a reg ion of known 
mercury deposits 
and prospects 

(a)Bench, stream and 
f o s s i l  placers have 
been mined. Foss i l  
placers may have 
po ten t i a l  f o r  add- 
i t i o n a l  gold. 
(b)Quartz veins, 
which ca r r y  gold, 
copper and antiniony 
minerals,  are scat- 
tered throughout 
the reglon 
(d)The b e l t  o f  P e m -  
Jurassic mafic vo l -  
canic rocks, t ha t  
occurs i n  the nor th-  
west p a r t  o f  the 
region. i s  pern~ iss ive  
f o r  the occurrence 
of mafic volcanogenic 
deposits.  No occur- 
rences are known i n  
t h i s  general ly poorly 
explored reg ion 

(d)mercury 
model 

(dlmafic 
volcanogenic 
model 
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LIIIED - - d E P m S  (INCLUDES ALL UNITS  MET^ 
@ WNOR OCCURRENCES. ~ N L E S S  OTHERWITE- 
MAPS INDICATED) - - 

(b)Au Cu, Pb, Mo, Ag) 
veln lhydrothermal) 

(a)Mainly modern stream 
placers. Source o f  gold 
probably quartz veins 
re la ted t o  Upper Creta- 
ceous-lower Te r t i a r y  
g r a n i t i c  i n t r us i ves  i n t o  
mafic volcanic and assoc- 
ia ted c l a s t i c  rocks 
(Pemian-Jurassic) 
( b )Qua r t r - ca l c i t e  veins 
up t o  30 cm (12 ins.)  t h i ck  
conta in  nat ive  gold, 
galena, molybdenite, chal-  
copyri  t e  and traces of 
scheel i t e  and wolf  rami t e .  
Arnold prospect r epo r t -  
edly contained h igh 
s i l v e r  values 

(a)Hg---veinlets and (a)(Sb)---possible (a)Cinnabar occurs mainly 
open space f i l l i n g s  s t i b n i t e  associated as breccia f i l l i n g  i n  
(b)Au, Ag (Cu. Fe, w i t h  mercury minerals dolomite and dolomit ized 
B i ,  W. Th. REs)-- i n  ve in l e t s  , dissemina- 1 imestone ( ~ i d d l e ?  Ordo- 
contac t  metamorphic t ions and o en space v i c i an )  along southeast- 
(c)Au (B i ,  Sn, W ,  Th, f i l l i n g s  (?! ward d ipp ing f a u l t s  t h a t  
U)-- placer are  probably re l a ted  t o  

Farewell f a u l t  zone (See 
also i tem Y4 above) 
(b)Tact i te  zones ( inc lud ing 
skarn) i n  l o w e r  Paleozoic 
p la t form carbonate rocks 
adjacent t o  quartz mon- 
zon i te  stocks (upper 
Cretaceous-lower Te r t i a r y ) .  
Gold a lso  disseminated i n  
the monzoni t e  (porphyry 

?:!!:!;am placer deposits , 
espec ia l ly  those t ha t  
cross contacts between 
quartz monzonite i n t r u -  
s ives and carbonate 
rocks (see above) 

(a)Estimated t o t a l  
gold product ion 
about 3,000 kg 
(96.000 f i n e  ounces) 
p lus  byproduct s i l -  
ver and a l i t t l e  
platinum, mainly 
from f i v e  deposits 
(b)Lode deposits 
known since about 
1914, but  none has 
been productive. 
Potent ia l  ex i s t s  
f o r  discovery of 
add i t iona l  ve in  
deposits b u t  
t h e i r s  t o t a l  prec- 
ious and base 
metal resources 
probably are small 

(a)White Mountain 
depos i t  has pro- 
duced an estimated 
14t  tons (400t 
f l asks )  o f  mercury 
since 1964. Cinna- 
bar d i s t r i bu ted  
over an area 
6-8 km (4-5 mi les)  
long and up t o  
1.6 km (1 mi) wtde 
(b)Lode mines i n  
Nixon Fork area 
have produced an 
estimated 1,600 kg 
(50,000 02s) o f  
gold and a l i t t l e  
s i l v e r .  mainly 
between W W I  and 
W W I I .  Copper con- 
t e n t  ranges from 
2-12% bu t  no a t -  
tempt made t o  
recover i t .  
(c)Product ion data 
on go ld  placers 
l ack ing  bu t  i n  
Nixon Fork area 
the amun t  proba- 
b l y  was l ess  than 
t h a t  from the lode 
deposits 

Recent (1959. 1976) 
1 : 250,000-scale recon- 
naissance geologic map- 
p ing by USGS. L i t t l e  
known cmpany a c t i v i t y .  
Regional a e r m g n e t i c .  
ganm ray p r o f i l e s  (EROA), 
and reconnaissance geo- 
chemical (USGS) coverage. 

(a)Cinnabar p re t  
sent i n  many of 
the p lacer  con- 
centrates. Minor 
scheel i t e  a t  
Elephant Creek. 
Area i nc 1 udes 
p i l l o w  basalts,  
diabase and gabbro 
w i t h  minor cher t  
a r g i l l i t e  and 
vo l can i c l as t i c  
rocks t ha t  may 
co r re la te  w i t h  
Rampart be1 t Of 
volcanic o p l ~ i o l  i tas 
(see area 11) 

Southern p a r t  of reg ion (a )S t i bn i t e  not  
i s  one o f  the geologic- a recognized con- 
a l l y  l eas t  known areas s t i t u e n t  of  the 
o f  Alaska. Northern p a r t  White Mountain 
included i n  AMRAP studies deposit ,  but 
now i n  progress.Geoche~ni- could be present 
ca l  studies i n  Nixon Fork i n  as y e t  undis- 
mine area by s t a t e  and covered lodes. 
USGS. Central  areas cov- (b)Nixon Fork 
ered by 1977 USGS aeromag- lodes contained 
ne t i c  p r o f i l e s  ( 1  :25D,ODD- auri ferous py r i t e .  
scale) cha lcopyr i te ,  

copper carbonate 
minerals,  nat ive  
bismuth, and minor 
amounts o f  born i te ,  
scheel i t e  and 
traces o f .  rad lo- 
ac t i ve  minerals 
( p a r i s i t e ,  a l l a n i t e )  
(c)Placer concen- 
t r a tes  i n  Nixon 
Fork area also 
included scheel i te, 
c a s s i t e r i t e ,  a l l an -  
i t e  and t ho r i an i t e  

(a )S t re~m go ld  p la -  
cers  have been mined 
(3.000 kg; 96,000 oz).  
Some o f  the streams 
ca r r y  byproducts. i n -  
c l ud lng  s i l v e r ,  p l a t l -  
num and tungsten 
(b)A number o f  go ld  
and s u l f i d e  bearing 
quartz veins are  known 
i n  the region. To date 
none has been product- 
ive. Po ten t i a l  ex i s t s  
f o r  addl t t ona l  dlscov- 
er ies ,  b u t  resource 
po ten t i a l  considered 
S M ~ )  
(c)Region conta ins  
rock types which a re  
geo log ica l ly  permis- 
s i ve  f o r  the occur- 
rence o f  maf i c  vo l -  
canogenic deposits.  
NO occurrences are  
present ly  known 

(a)One deposit .  White 
Mountain, has pro- 
duced 14t  tons (400t 
f lasks)  o f  mercury. 
Other deposits may 
occur 
(b)3 skarn deposits 
are  known. One. 
Nixon Fork, has 
produced about 1,600 
kg (50.000 oz)of gold 
and a l i t t l e  s i l v e r ;  
copper was present 
but  not  produced. 
Region i s  favorable 
f o r  the occurrence 
o f  add i t i ona l  deposits 
(c)Stream placers have 
been mined 

(c)maf i c  
volcanogenic 
model 



AREA MAJOR TYPES OF KNOWN SUSPECTED OR SPECULA- GEOLDGIC CONTROL(S) OF - 
OUT- -- DEPOSITS TIVE TYPES OF MINERAL MINERAL RESOURCES 
LINED 

- 
DEPOSITS (INCLUDES 

O r  MINOR OCCURRENCES 
MAPS 

(a)(Cu, Zn, Ag)-- 
possible submarine 
volcanogenic s u l f i d e  
deposits r e l a ted  t o  
mafic lavas ( 7 )  
(b)(Cu! Pb, Zn. Mo, Au) --- ve1n and porphyry 
deposits associated 
w i t h  g r a n i t i c  and rhy-  
o l i t i c  igneous rocks ( 1 )  
(c ) (Pt ,  Cr, Fe, T i ) - - -  
ma matic deposits ( ? )  
(d?(Au)--placer ( 1 )  

(a)(Cr,  Asbestos)--- 
possible p o d i f o n  
chromite, chromite 
layers and c ross - f i be r  
asbestos deposits as- 
sociated w i t h  u l t r a -  
mafic rocks. 
(b) (N i ) - - -poss ib le  
n i cke l i f e rous  res id -  
ua l  deposits ( 1 )  

Although the on ly  known 
mineral  resources der ive  
from a s ing le  occurrence 
o f  cha lcopyr i te  i n  con- 
t a c t  zone o f  a d i o r i t e  p l u -  
ton and from placer gold 
on bars o f  the hnvik 
RIver and i t s  t r i b u t a r -  
ies, the fo l lowing fea- 
tures cont r ibu te  t o  an 
ove ra l l  geologic se t t i ng  
considered su i t ab le  f o r  
the occurrence o f  deposits 
types ind icated as specula- 
t i v e  i n  the adjacent 
column: ( ] )w ide ly  d i s t r i -  
buted marine mafic volcanic 
rocks (Lower Cretaceous), 
i n  p a r t  p r o p y l c t i c a l l y  
a l te red.  and intruded both  
by g r a n i t i c  plutons (Upper 
Cretaceous) and h igh- leve l  
r h y o l i t i c  bodies w i t h  
t h e i r  ex t rus ive  counter- 
par ts  (Upper Cretaceous- 
lower Ter t ia ry ;  (2)major 
northeastward trending 
fau l ts ;  (3)several  mafic 
and a t  l eas t  1 known 
u l t ramaf ic  i n t r us i ve  body 

(a)Known occurrences o f  
chromi t e  and small seams of 
c ross- f iber  asbestos i n  
t yp i ca l  a lp ine serpent in- 
ized dun i te  and p e r i d o t i t e  
tec ton i  t e  (and over ly ing 
layered gabbroJ t ha t  con- 
s t i t u t e  the u l  t ramafic 
par ts  o f  allochthonous 
oph io l  i t e  complexes. 
(b)Potent ia l  res idua l  
deposits enriched i n  
n i cke l  ( l a t e r i t e s )  u l t r a -  
18afic rocks, p a r t i c u l a r l y  
a t  the edge o f  and beneath 
overlapping non-marine 
coal-bearing mid-Creta- 
ceous-lower Te r t i a r y  
sedimentary rocks t h a t  
border the u l  tramaf i c  
o p h i o l i  t e  be1 t northwest 
o f  the Ray Mountains 

PRODUCTION AIlD RE- STATUS OF GEOLOGIC IN- ADDITIONAL COI,W4LIITS 
SOURCE INFORMAT ION ~RMATION 
(ALLTNITSETRRIC - 
UNLESS OTHER- 
INDICATE@-. 

SUFYMRY OF MINERAL ESTIMATED NUMBER OF GRADES AND 
RESOURCE POTENTlAL DEPOSITS (PTR-CENT TONNAGES 

CHANCE THAT THERE ARE 

Area has no known Reconnaissance geologic Area a lso  included 
recorded production; mapping by USGS (1:2,500- i n  the b e l t  o f  
d e f i n i t i v e  resource scale). Southern quar ter  upper Cretaceous- 
data lack ing covered by ERDA aeromagne- lower Te r t i a r y  

t i c  and gamna ray  p r o f i l e s  r h y o l i t i c  i n t r u -  
(1:500,000-scale). L i t t l e  s ive  and ex t rus ive  
known prospecting rocks described 

under area 11 below 

Although t h i s  region 
contains on l y  1 known 
mineral  occurrence, i t  
has been l i t t l e  pros- 
pected and the geolo- 
g i c  s e t t i n g  i s  permis- 
s i ve  f o r  the occurrence 
o f  the f o l l ow ing  deposit  
types: maf ic  volcanogen- 
i c  deposits (associated 
w i t h  Cretaceous basa l t  
and andesi t e )  , porphyry 
copper deposits (asso- 
c i a ted  w i t h  Cretaceous- 
T e r t i a r y  r h y o l i t i c  vo l -  
c a n i c ~  and h igh leve l  
i n t r us i ves ) ,  podiform 
ch ron~ i t e  deposits (as- 
sociated w i t h  u l t r a -  
l ~ f i c  rocks) and gold 
stream placers (asso- 
c i a ted  w i t h  Quater- 
nary a l l u v i a l  deposits) 

(a)mafic vo l -  
cano enic 
mode7 

(b)porphyry 
copper 
model 

(c)podiform 
chro~n i  t e  
mode 1 

(a)Chromium values 
range as h igh as 9% 
i n  selected USGS 
grab samples o fdun-  
i t e  streaked w i t h  
gra ins  o f  chrome 
sp ine l  from the 
Kanut i-Ki lotna 
Creeks area. Com- 
pos i t e  ch ip  samples 
contained 2400-3000 
ppm chromium, 1900- 
2400 ppm n i cke l  and 
below detectable 
(atomic absorpt ion) 
amounts o f  plat inum 
group metals. Since 
no v i s i b l e  s u l f i d e  
minerals have been 
detected the anomal- 
ous ly  h i gh  n i cke l  
content i s  consid- 
ered t o  be present 
i n  s i l i c a t e  miner- 
a l ( ~ ) .  Bedrock 
samples from u l t r a t  
mafic rocks i n  the 
Vuki R iver  region 
conta in  1000-1500 
ppm n i cke l  and 
genera l ly  700-1500 
ppn chromium 

Recent 1:250,000 geologic 
mapping and more de ta i l ed  
studies o f  the oph io l i t es  
by USGS. Loca l ly  good bed- 
rock and stream sediment 
sampling coverage. Con- 
toured s ta te  aeromagnetic 
maps ava i l ab le  f o r  most o f  
the areas except i n  Nulato 
quandrangle. L i t t l e  known 
industry a c t i v i t y  

These u l  tramaf i c  
and layered gabbro 
o p h i o l i t l c  complex- 
es have been i n -  
terpreted as re-  
present ing the 
roo t  zones o f  
a1 1 ochthonous 
sheets, the lead- 
i ng  edges o f  which 
are  the basa l t -  
diabase-chert 
conlplexes noted 
under area 11 
below. Area 10 
on map a lso 
l o c a l l y  contains 
elements described 
under area 12 
below 

(a)Known occurrences 90% 50% 10% chance (a)podiform 
o f  chromite and asbestos t ha t  chromite 
i n  a l p i ne  u l t r ama f i c  there model 
bodies. Podiform chro- are 
m i te  deposits are  6 20 66 deposits 

oss ib l e  o r  more 
1 b ) ~ l  though there  are  
no known deposits,  the  
geologic s e t t i n g  i s  
permissive f o r  the 
occurrence of I d t e r i  t e  
n i cke l  deposits 



1WOR TYPES OF KNOUN SUSPECTED OR SPECULA- 
OUT- DEPOSITS 

on 
MAPS 

GEOLOGIC CONTROL(S) OF 
MINERAL RESOURCES 

(Cu, Zn, Ag)---possible 
submarine volcanogenic 
s u l f i d e  deposits 

P i l l ow  basalt ,  diabase 
and gabbro w i t h  minor 
chert ,  a r g i l l i t e ,  vo l -  
can i c l as t i c  rocks and 
limestone o f  t he  Rampart 
be1 t o f  dismembered oph- 
lo1  i t e  complexes (Miss- 
i s s i pp ian  t o  Jurass ic )  
o f f e r  a p o t e n t i a l l y  
su i t ab le  geologic set -  
t i n g  f o r  the occurrence 
o f  massive and/or dissem- 
inated stratabound vo l -  
canogenic sul  f i d e  deposits 
associated w i t h  p i l l o w  
lavas s i m i l a r  t o  those 
a t  Cyprus, Oman, and else- 
where 

(Pb, Zn, Ag, Cu, Au)--- 
poss ib le  disseminated 
s u l f i d e  deposits and 
veins associated w i t h  
s i l i c i c  i n t r u s i v e  and 
ex t rus ive  igneous 
rocks ( 7 )  

Numbered areas def ine a 
b e l t  a t  l eas t  725 km 
(450 m i l es )  and up t o  
128 km (80 m l l es )  wide 
t ha t  contains swarms o f  
po rphy r i t i c  r hyo l  i t i c  t o  
d a c i t i c  dikes, s i l l s  and 
other small p lu tons and 
non-marine extrusive5 
(Upper Cretaceous-lower 
Te r t i a r y )  t h a t  a r t  f o r  
the most p a r t  l oca l i zed  
along northeast t rend- 
i ng  f au l t s .  Some a re  
as young as Miocene. 
Loca l l y  developed 
p y r i t i f e r o u s  zones are  
ex tens ive ly  oxidized. 
A l tered zones o f  s i l i c a  
and s e r i c i t e .  Area may 
contain undiscovered 
porphyry copper deposits 

No known occur- 
rences and re-  
source data 
essen t i a l l y  lack- 
ing .  Limited 
geochemical data 
ind icate  the 
oph io l i  t i c  assem- 
blage northwest of 
Livengood ca r r i es  
the highest values 
o f  copper, (gen- 
e r a l l y  15-700 ppn; 
1 sample showed 
15000 ppm) and up 
t o  0.1 ppm s i l v e r  
i n  bedrock samples 

No known produc- 
t i v e  deposits and 
re levant  resource 
data almost t o t a l l y  
lacking. However, 
one such a1 tered 
zone about 90 m 
(100 yards long) 
i n  the upper Kanuti 
River area contains 
disseminated galena, 
sphaler i  t e  and py- 
r i t e .  Grab samples 
contain 700-20.000 
ppm lead, t race t o  
3,000 ppm zinc. 
3-30 ppm s i l v e r  and 
70-500 ppn copper. 
S imi la r  a l t e red  
r h y o l i t e  bodies on 
the Indian River 
about 120 km 
(75 mi les)  t o  the 
southwest contain 
small, bu t  anomal- 
ous, amunts of 
lead copper, s i l -  
ver, gold and 
molybdenum 

Most o f  the ind icated 
areas covered by post 
1966 USGS 1:250,000-scale 
geologic mapping except 
f o r  Kaiyuh Mountains-Yukl 
R iver  area. Reqional ERDA 
aeromag and ganma ray pro- 
f i l e  coverage (1:500,000- 
sca le) .  Reconnaissance 
USGS geochemlcal data 
ex i s t s  f o r  most o f  the 
areas. L i t t l e  known 
exp lora t ion a c t i v i t y  by 
indust ry  

Northeastern h a l f  covered 
by recent USGS 1:250,000 
scale reg iona l  geologic 
mapping. Other data i n -  
c lude EROA aeromag and 
gamna ray  1:500,000 pro- 
f i l e s ,  and some USGS bed- 
rock and stream sediment 
geochemical data. South- 
western p a r t  general ly 
poor ly  known. No known 
systematic prospect ing 
f o r  the ind icated specu- 
l a t i v e  targets  

Small mafic and 
u l  t ramafic i n t r u -  
s ives associated 
w i t h  these ophi-  
01 i tes may have 
some po ten t l a l  
f o r  chromium and 
asbestos. (Bed- 
rock samples 
l o c a l l y  ca r r y  
r 5000 ppm Cr). 

The geologic 
se t t i ng  I s  a l so  
considered po- 
t e n t i a l l y  
su i tab le  f o r  
the occurrence 
o f  uranium 

Geologic s e t t i n g  rnafic volcan- 
i s  considered per- ogenic model 
missive f o r  the 
occurrence o f  
mafic volcanogenic 
s u l f i d e  deposits 
a1 though no such 
deposits,  o r  even 
occurrences, are 
present ly  known. 
Region has not  
been throughly 
prospected f o r  
t h i s  deposit  
type 

This reg ion has 
not  been through- 
l y  prospected f o r  
base metals. The 
rock types present 
(smal l  f e l s i c  i n -  
t r us i ve  and extru- 
s i ve  rocks) and 
t h e i r  s t r uc tu ra l  
se t t i ng ,  together 
w i t h  extensive 
a1 tered areas and 
associated geo- 
chemical anomalies. 
cont r ibu te  t o  a 
geologic s e t t i n g  
which i s  consid- 
ered permissive 
f o r  the occur- 
rence o f  porphyry 
copper deposits 
and uranium de- 
post t s  associated 
w i t h  g r a n i t i c  and 
rhyo l  i t i c  rocks 

porphyry 
copper 
model 



AREA 1aJOR TYPES OF KNOWN SUSPECTED OR SPECULA- GEOLOGIC CONTROL(S) OF PRODUCTION AN0 RE- STATUS OF GEOLOGIC IN- ADDITIONAL COI~U~EIITS SUY*RY-(IFNIN& ->ED NUMBER OF GRADES AND - 
OUT- DEPOSITS TIVE TYPES OF MINERAL MINERAL RESOURCES - SOURCE IIIFORMATION FORMATION RESOURCE POTENTlAL DEPOSITS P E R ~ R N T  TiJmm- 
m o  ~ O S I T S  (INCLUDES ALL UNITS METRIC = E L  ARE or MINOR OCCURRENCES THE NUMBER PRESENTED D ~ P E  
~n DC I N O ~ E Q -  OR MORE D~STTS- ,I?l3EDl 
A,.. - - 
13. (a)Au, W(Sb)--- - - -  (a)Gotd i n  bench and (a)Production data Recent reconnaissance (a )S t i bn i t e  present (a)Stream and bench 

p lacer  wodern stream placers o f  lacking, but  pro- unpublished 1:250,000scale i n  heavy concen- go ld  placers have 
Ungal ik River area pro- bably wel l  over geologic mapptng and t ra tes .  Offshore been mined a s  re- 
bably derived from small 370 kg (12,000 02) coastal  studies by USGS; and beach placers cen t l y  as 1975. 
mineral ized i n t rus i ves  o f  gold. Mining USBN reconnaissance may be present a t  Tota l  product ion 
(Upper-Cretaceous) i n t o  ( inc lud ing dredging) sampling of beach and ncouth of Ungal uk we l l  over 370 kg 
marine Cretaceous (A lb ian?)  has spanned over 60 r i y e r  deposi ts,  I{orton River (12,000 02). A 
sed iwn ta ry  rocks. years a t  l eas t  Bay few kilograms o f  

I b)Beach p lacers  through 1975. A ( c )S t i bn i t e  re -  byproduct sheel i t e  
c)Scores o f  c laims few pounds o f  ported i n  quar tz  (tungsten) have 

staked pre-1909 on Ch r i s t -  schee l i te  recovered veins on r i d y e  been recovered. 
mas Mountain Upper Creta- 1918. Placer gold between Shakto l ik  Burled Pleistocene 
ceous quartz wonzonite- m y  a lso  be con- and Ungal ik Rivers stream channels 
granod ior i te  i n t r u s i v e  centrated a t  base beneath Norton 
body o f  submerged a l l u v -  Bay have some 

ium along former po ten t i a l  f o r  
va l l ey  o f  Ungal i k  placer go ld  
River and as an ( c )S t i bn i  te-gold 
o f fshore  res idua l  veins associated 
deposit  formed w i t h  'Upper Creta- 
when sea leve l  rose ceous g r a n i t i c  
t o  i t s  present i n t r u s i v e  bodies 
pos i t ion .  occur i n  the 
(b)Beach deposits reg ion 
along northwest 
shore Norton Bay 
contain traces o f  
c a s s i t e r i t e  ( t i n )  
and scheel i t e  
(tungsten). 
( c )S t i bn i t e  f l o a t  
and co lors  o f  gold 
from streams dra in-  
i ng  C h r i s t n ~ s  
Mountain, but  no 
record o f  any 
development work 
or  product ion 



GEOLOGIC CONTROL(S) OF 
MINERAL RESOURCES 

PRODUCTION AttD RE- STATUS OF GEOLOGIC IN- -- 
SOURCE ItiFORMATION FORMATION 
~ U N I T S M E T R I C  
UNLESS OTHERWISE 
INDICATED) MAPS - 

14. (a)Au(Sn, Pt, 8 i ) - -  
placer 
(b)Ag. Pb(Zn, Cu, 
Au, Ho)- -po lmeta l  
veins 

(c)(U. Th)--possible 
disseminations i n  isne- 
ous rocks(?) 
(d)(Sn, W, Be)--possi- 
b l e  vein. disseminations 
dnd/or t a c t i  t e  deposits 
(e)(Cu, Zn, Pb, Ag)-- 
possible stratabound 
(volcanogenic?) massive 
and/or disseminated 
s u l f i d e  deposits 

Areas out1  ined general- 
l y  def ine the Ruby ge- 
a n t i c l i n e  which i s  under- 
l a i n  by p e l i t i c  and ca l -  
careous schist ,  qua r t z i t e ,  
and carbonate rocks (Pale- 
ozoic and Precambrian?) 
and widely in t ruded by 
Cretaceous quartz monzo- 
n i te ,  b i o t i t e  g ran i t e  
and by g ran id io r i t e ,  and 
smaller g r a n i t i c  p lu tons 
o f  Late Cretaceous-early 
Te r t i a r y  age. 
(a)About 75% o f  the more 
than 70 p lacer  go ld  mines. 
prospects and occurrences 
are concentrated i n  the 
Poorman-Long-Ruby area 
where pay streaks are  f o r  
most par t ,  deeply buried. 
d i  scontinuous , and bear 
l i t t l e  r e l a t i o n  t o  present 
stream channels. U l t imate  
source o f  metals considered 
t o  be small quar tz  ve ins  i n  
h igh ly  decomposed metamor- 
phic bedrocks and re la ted  
t o  Upper Cretaceous-early 
Te r t i a r y  g r a n i t i c  i n t r u -  
s ives. (Compare Ophir d i s -  
t r i c t ,  area 4.) 
(b)Mainly argent i fe rous 
galena-bearing quar tz  veins 
i n  quartz-mica sch i s t .  
(c)Quartz monzoni t e  and 
g ran i t e  o f  the Melozi tna 
p lu ton conta in  above- 
average amounts o f  uranium 
and thorium. Radiometric 
anomalies over par ts  o f  the 
Sithylemenkat Lake and 
Melozitna plutons suggest 
possible disseminated ura- 
nium and thorium i n  i n t r u -  
s ives and wa l l  rocks. 
(d)Many o f  the Cretaceous 
g r a n i t i c  plutons o f  the 
Ruby gean t i c l i ne  and t h e i r  
associated contact zones 
contain pegnat i tes and 
quartz-tourmal ine veins, as 
we1 1 as geochemical l y  anom- 
alous amounts o f  t i n ,  boron, 
beryl l ium, l i t h i u m  and, l o -  
ca l l y ,  lead and ra re  earths. 
These and other geologic 
considerations make the i n -  
dicated areas permissive 
f o r  the occurrence o f  

(a)Poorman-Ruby- Recent 1 :250,000-scale 
Long areas has pro- geologic mapping by USGS. 
duced wel l  over Go~erWIent a i rborne mag- 
12.000 kg (400.000 n e t i c  and rad iometr ic  re-  
f i n e  ounces) o f  gional coverage f a i r l y  
go ld  (about 2% o f  complete except southwest 
Alaska's t o t a l  p a r t  o f  area. Some USGS 
p lacer  gold out-  bedrock and stream sedi-  
put) ,  p lus  byprod- ment geochemistry. Recent 
u c t  s i l v e r  and a c la im s tak ing i n  Melozitna 
l i t t l e  platinum. A Hot Springs area ( rad io-  
few tens o f  tons o f  met r ic  anomaly). Other- 
c a s s i t e r i t e  a lso  wise l i t t l e  known system- 
recovered. bu t  most a t i c  prospect ing except 
was no t  shipped t o  f o r  lode and p lacer  gold 
smelter. Some O f  
the ground was ex- 
ceedingly r i c h .  
Geologic nature o f  
the placers suggest 
some undiscovered 
pay streaks may 
s t i l l  ex i s t .  Pro- 
duct ion from the 
Morelock and Tozi- 
m r a n  Creeks area pro- 
bably d i d  not  exceed 
150 kg (5,000 oz) o f  
gold, p lus  byprod- 
uc t  s i l v e r .  Cas- 
s i  t e r i  t e  a comnon 
const i tuent  o f  
those placers and 
some was recovered, 
bu t  i t  i s  uncertain 
t h a t  any was ever 
marketed . 
(b)Of seven known 
occurrences only 
one has produced. 
Perseverance mine 
and adjacent Val ley 
claims y ie lded 204 
tons (225 short  
tons) o f  ore t ha t  
averaged 73% lead 
and 3.6 kg per ton 
(104 oz s i l v e r  per 
shor t  ton).  Undis- 
covered ve in  depos- 
i t s  probably ex i s t ,  
bu t  t h e i r  resource 
po ten t i a l  f o r  the 
ind icated metals t s  
l i k e 1  t o  be low. 
c ) (d  (e)No produc- ( T 

t i on .  D e f i n i t i v e  
resource data lack- 
i n9 

(a)Nat ive bismuth, 
platinum, schee l i te  
and a l l a n i t e  pres- 
ent i n  some o f  the 
placer concen- 
t ra tes .  
Loca l ly  includes 
elements o f  area 
12 

NOTE: There are  
di f ferences i n  d is -  
t r i b u t i o n  and 
boundaries o f  area 
14 between Central 
and Northern Alaska 
(USGS Open-f i l e  
Rept. 78-18) re- 
gions owing t o  d i f -  
ferences i n  geo- 
l o g i c  in terpre ta-  
t ions o f  the a v a i l -  
ab le  data i n  the 
respect ive regions 

SUWRY OF MINERAL ESTIMATED NUMBER OF GRADES AND ---- 
RESWRCE POTENTIAL D- TONNAGES 

CHANCE THAT HER ARE 
THE NUMBER PRESENTED DEPOSIT TYPE 
OR MORE DEPOSITS ]IN TABLE 3 l  

(a)Foss i l  gold placer (d)  tungs ten 
deposf ts  have been t a c t i  t e  model 
mined i n  the region. ( e ) f e l s i c  and 
Product ion has been intermediate 
we1 1 over 12,400 kg volcanogenic 
(400.000 02). By- s u l f i d e  model 
products recovered 
inc lude s i l v e r ,  
p la t inum and t i n .  
There i s  a po ten t i a l  
f o r  add i t i ona l  de- 
p o s i t s  i n  the region. 
(b)One deposit  and 
s i x  occurrences of 
argent i fe rous galena- 
bearing quar tz  veins 
are  known i n  the re- 
gion. The one depos- 
i t  was low tonnage 
(204 tons) bu t  very 
h igh  grade (73% lead 
and 3.6 kg s i l v e r  per 
ton) .  Some potent ia l  
ex i s t s  f o r  add i t iona l  
deposits.  

I c)The rock types 
g r a n i t i c  in t rus ives)  

and known l oca l  radio- 
met r ic  and geochemical 
anomalies s i g n i f y  a 
geologic se t t i ng  per- 
mlsstve f o r  the occur- 
rence o f  disseminated 
uranium and thorium 
minerals.  (d)The rock types 

present (grant t i c  i n -  
t r us i ve  rocks),  to- 
gether w i t h  anomalous- 
l y  h i gh  values o f  t i n ,  
be ry l l i um  and lead i n  
geochemical samples, 
suggest a geologic 
s e t t i n g  permissive f o r  
the occurrence o f  t i n  
and tungsten i n  vein, 
gre isen and/or t a c t i t e  
de o s i t s .  
( e f ~ l t h o u g h  t h i s  re- 
g i on  contains no known 
occurrences o f  acid- 
intermediate volcdno- 
genic s u l f i d e  deposits, 
i t  i s  n o t  known to have 
been thoroughly pros- 
pected f o r  base metal 
deposlts,  espec ia l ly  
o f  t h a t  type. The 
rocks present are 
coextensive w i t h  and 
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tKKORE DEPOSITS IlIEmx 

14. (coot.) t in-tungsten vein or  greisen 
deposits and metal l i f e rous  
t a c t i t e  (skarn) deposits. 
especial ly where the plutons 
have intruded calcareous 
schist.  
(e)The p e l i t i c  schists and 
associated metamorphic rocks 
o r  the Ruby geanticl ine are 
l i thogenet ica l ly  s imi lar  to. 
and are considered t o  be co- 
extensive with, the low- to  
medium-grade metamorphic 
rocks o f  the southern Brooks 
Range that  contain the re- 
cently discovered Arct lc  and 
Picnic Creeks stratabound 
(volcanogenic?) massive 
and/or disseminated su l f i de  
deposits. This region o f  
central Alaska i s  therefore 
cons;dered t o  be geologi- 
c a l l y  petmissive f o r  the 
occurrence o f  such as ye t  
undiscovered deposits 

I b)Cu. Pb, An. Ag, (a)Mainly modern stream 
Mo. Au, W)--veins gravels that  dra in contact 

and disseminations zones between Lower Creta- 
ceous andesi t i c  rocks and 
Upper Cretaceous quartz 
monzonite and granodiori te 
plutons, as well  as miner- 
a l ized zones i n  the vol- 
c a n i c ~ .  Some reconcentra- 
t i o n  from g lac io f luv ia l  
deposits. 
(b)Tetrahedrl te-galena- 
sphaler i te  veins i n  altered 
andesi t i c  volcanic rocks 
(Lower Cretaceous) near the 
Indian k u n t a i n  granodio- 
r i  te-quartz monzoni te  plu- 
ton (Upper Cretaceous); 
disseminated su l f i de  min- 
era ls  i n  f a u l t  control led, 
altered, s i l i c i f i e d ,  f ine-  
grained f e l s i c  in t rus ive 
rocks (Upper Cretaceous o r  
lower Ter t iary)  and ande- 
s i t i c  host rocks (see area 
12 above) 

(a)Total known pro- Reconnalssance 1 :250.000 
duction about 260 geologic mapplng (1966, 
kg (8,500 oz) gold 1977) and reconnaissance 
plus byproduct s i l -  geochemical sampling of 
ver, an amount much selected areas by USGS. 
too small i n  view Regional ERDA aerornag 
o f  the extensive and gamna-ray p ro f i l es  
minlng on Indian (1  :500.000 scale) 
River and Bear and 
Utopia Creeks. 
Dredglng on Bear 
Creek as recently 
as 1975. 
(b)Anomalous amunts 
o f  copper (up to  
1,500 ppm) , lead 
(UP to  3.000 P P ~ ) ,  
zinc (up to  3,000 
ppm), s i l ve r  (up t o  
700 ppn), and gold 
(up to 6 ppm) i n  
stream sediment 
and/or selected 
grab samples. No 
known development 
work. Potential  
resource f o r  i nd i -  
cated metals i n  
known and undiscov- 
ered lodes i s  prob- 
ably small 

l l t h o l o g i c a l l y  
s imi lar  to p e l i t l c  
schists i n  the south- 
ern Brooks Range that  
contaln the Arc t l c  
and Picnlc Creek de- 
posits. Thus, the 
region i s  considered 
permissive f o r  the 
Occurrence o f  f e l s i c  
and intermediate vol- 
canogenic su l f i de  
deposits 

Some creeks con- 
ta in  abundant bar- 
i te  bounders w l  t h  
fine-grained te t -  
rahedri t e  , galena 
and sphaleri te. 
Cassi ter i te  and 
platinum group 
metals reported 
i n  Bear Creek 
placer concen- 
trates. Area con- 
tains elements of  
ared 12 above 

Stream gold placers 
have been ex tens tve ly  
mined local ly .  Pro- 
duc l i o n  has been we1 1 
over 260 kg (8,500 oz) 
Of gold plus byproduct 
s i l ve r  
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o r  - 
MAPS 

tlAJOR TYPES OF KNOWN 
OEPOS ITS 

GEOLOGIC CONTROL(S) OF 
MlNERAL RESOURCES 

16. (a)Au, Sn (Cr, W,  (b)(Pb. Ag. Au. Cu)-- (a)Placer deposits re-  
RE'S)--placer mineral ized shear s t r i c t e d  t o  several pay 

zones and veins streaks i n  lower Quaternary 
stream gravels and gener- 
a l l y  re la ted t o  the d ra in -  
age bas in  t ha t  ex is ted be- 
f o re  3 t o  52 m (10 t o  170 
f t )  o f  s i l t  and muck cov- 
ered the area. D e f i n i t e  
lode sources f o r  the go ld  
and c a s s i t e r i t e  have no t  
been found anywhere i n  
area. Placer gravels may 
have been derived froin un- 
exposed quartz veins imne- 
d i a t e l y  nor th  o f  the we l l  
de f ined t i n  be l t .  The 
veins may have been brec- 
c i a ted  and mineral ized w i t h  
c a s s i t e r i t e  and tourmal ine 
dur ing Te r t i a r y  i n t r u s i v e  
a c t i v i t y .  Cass i t e r i t e  and 
gold need not  have come 
from same source. Chro- 
mite, p i c o t i t e ,  i lmen i t e  
and magnetite were probably 
derived from several ser- 
pent inized u l  t ramafic bod- 
i es  i n  area. 
(b)Mineral ized shear zones 
i n  horn fe ls  re l a ted  t o  
Te r t i a r y  g r a n i t i c  i n t r u -  
s ives 

STATUS OF GEOLOGIC 1N- 
FORMAT I ON 

ADO[TIONAL COMMEIITS SUPWRY OF MINERAL 
RESOURCE POTENTIAL 

THE NUMBER PRESENTED 
BRT6RE DEPOSITS 

(a)Gold product ion Area covered by recent 
1899-1961 about (1975) 1:250.000-scale 
14.000 kg (451.000 reg iona l  geologic mapping. 
oz, about 2.2% USGS contoured aermag 
Alaska's placer a t  1:250,000 scale. Local 
output).  p lus  sev- deta i led  aeromag by indus- 
era1 hundred tons tr . 
byproduct cassi  t e r -  (a foeta i led  studies and 
i t e  from be1 t about sampling programs I n  Tof t y  
19 km (12 mi )  long t i n  b e l t  by USGS and USBM. 
and 1.6 km ( 1  m i )  (b)USBM diamond d r i l l i n g  
wide. 238 tons and sampling program 
(262 shor t  tons) (1954) on Hot Springs Dome 
cass i  t e r i  t e  repor t -  mineral ized zones 
ed l y  produced 191 1- 
1919. Wayland 
(USGS. 1961) e s t i -  
mated as o f  1941 
t a i l i n g s  contained 
about 201 tons (222 
shor t  tons) o f  cas- 
s i t e r i t e  ( ind icated 
reserves) and about 
820 tons (900 short  
tons) o f  proven and 
ind icated cassi  te r -  
i t e  reserves i n  
bur ied placers i n  
areas w i t h  system- 
a t i c  d r i l l i n g  and 
near mined pay 
streaks. Addit lon- 
a1 i n fe r red  cassi  t- 
e r i t e  i n  the basins 
o f  Patterson and 
Baker Creeks and 
west o f  Woodchopper 
Creek amounted t o  
about 1,000 tons 
1,100 short  tons).  
Reserves o f  gold i n  
t a i l i n g s  were e s t i -  
mated t o  be about 130 kg 
(4,300 02). Lode re-  
sources e n t i r e l y  
speculat ive. Re- 
source e s t i m t e s  
probably v a l i d  a t  
l e a s t  through 1958 
(b)None o f  the lode 
deposits has been 
product ive. Their  
resource po ten t i a l  
appears t o  be small 

(a)Rare ear th  min- 
e ra l s  (monazite, 
aeschunl t e  , and 
xeno time) ra ther  
widespread among 
the placers but 
no t  concentrated 
i n t o  minable de- 
pos i ts .  Small 
amounts o f  schee- 
l i t e ,  cinnabar and 
na t i ve  copper l o -  
c a l l y  present i n  
concentrates 

(a)Stream go ld  plac- 
ers have y i e l ded  
about 14,000 kg 
(451,000 oz) o f  gold 
p lus  byproduct s i l v e r  
and several  hundred 
tons o f  c a s s i t e r i t e  
( t i n ) .  Remaining 
cassi  t e r i  t e  resources 
( a l l  ca tegor ies)  
probably do not  
exceed a few thousand 
tons o f  cassi  t e r i t e .  
(b)Mineral  lzed shear 
zones and quartz 
veins i n  contac t  
zones o f  Te r t i a r y  
g r a n i t i c  i n t r us i ves  
conta in  s u l f i d e  min- 
e r a l s  (Pb, Ag. Au, 
Cu). No product ion 
i s  known 



AREA IZAJOR TYPES OF KNOUN - 
OUT- - DEPOSITS 
LINE0 
011 

17. (a)Au(Ag. Sn. U. Cr, 
Pb. Bi. Hg, RE'S)-- 
placer 
(b Sb(Ag, Pb, Cu. 
Mnl--vein 

SUSPECTED OR SPECULA- GEOLOGIC CONTROL(S) OF PRODUCTION AND RE- STATUS OF GEOLOGIC IN- 
f lVE - TYPES OF MlNERAL MINERAL RESOURCES SOURCE IHFORMATION FORMATION 
DEPOSITS (INCLUDES ALL UNITS METRIC 
MINOR OCCURRENCES 

INDICATEOJ- 

(a)Bench and present stream 
placers. Source o f  gold 
probably i n  mineralized 
quartz veins i n  schistose 
lower Paleozoic rocks and 
contact zones re la ted to  
Upper Cretaceous-lower Ter- 
t i a r y  plutons. l o c a l l y  
c o m n  c h r m i t e  and some 
o f  the copper present i n  
heavy concentrates probably 
derived from mafic and 
ultramafic rocks of the 
Rampart o p h i o l i t i c  be l t .  
(b)Small vein deposits 
bearing s i  lver-lead, lead- 
gold-copper, and antimony 
may be re la ted to  Upper 
Cretaceous-lower Ter t iary  
i n t rus i ve  a c t i v i t y .  Two 
manganese occurrences con- 
s i s t  o f  i r regular  masses 
and t h i n  seams o f  ps i lo-  
melane o f  probably hydro- 
thermal o r i g i n  i n  lower 
Paleozoic chert andlor 
quar tz i te  

(Ni , Cr. Pt, Asbestos)-- Oiscontinuous be1 t about 
P o d i f o n  chromi t e  113 km (70 mi) long and up 

to  3 km (1 3/4 mi) wide o f  
tectonical l y  emplaced 
alpine-type serpentinite 
contains occurrences o f  
podi fom chranite, minor 
cross-ftber veinlets of  
asbestos. and geochemically 
anomalous amounts o f  nickel 
n i  t h  respect t o  s imi lar  
rocks i n  other parts o f  the 
world 

(a)Production data Recent (post 1970) 
incomplete but  1 :250,000-scale geologic 
small- and large- mapping and regional geo- 
scale placer mining cheinical sampling by USGS. 
operations probably Contoured aerornag a t  1 mi 
have accounted f o r  spacing (USGS). EROA 
up to  3.100 kg aeroma and gamna-ray pro- 
(100.000 oz) o f  f i l e s  fl:500,000 scale) 
gold from the 
1880's t o  present. 
Much o f  the gold 
qui te  pure (>go0 
f i ne ) .  Potentlal  
f o r  fu ture mining 
not known but for 
most pa r t  l i t t l e  
v i r g i n  ground re- 
mains. Some 
streams (e.g., 
Minook Creek) may 
warrant reevalua- 
t i o n  f o r  large- 
scale operations 
a t  elevated gold 
prices. 
(b)Seven known oc- 
currences. Only 
recorded lode pro- 
duction has been a 
few hundred tons o f  
antimony ore i n  the 
early 1950's from a 
deposit on Sawtooth 
Mountain. Potentlal  
f o r  fu ture lode min- 
ing unknown but 
probably small. 
Area may contain 
plutons that  have 
characterist ics o f  
t i n  granites 

Grab rock samples 
contain up to  0.51% 
nickel and low, but 
detectable, amounts 
o f  platinum, pal la-  
dium and rhodium. 
One selected sample 
of  chrcini t e  con- 
tained 12.8% chro- 
mium. General ab- 
sence o f  su l f i de  
minerals suggest 
the observed ancina- 
lous nickel content 
may be associated 
wi th  s i l i c a t e  min- 
erals. Addit ional 
covered bodies of  

Regional 1 :250,000-scale 
eolo i c  mapping by USGS 
1971 ; USGS contoured 9 3 

aercinag (1 :250,000 scale). 
USGS regional bedrock and 
stream sediment sampling. 
Much o f  be l t  staked by 
Industry about 1970 

ADDITIONAL COI,V.(EIITS 

(a)Noneconomic 
amounts o f  chro- 
mium, copper, lead, 
s i lver .  tungsten, 
bismuth, mercury, 
and rare earth 
minerals present 
i n  concentrates o f  
many o f  the plac- 
ers. (b)Geochemical 1 y 

anomalous amounts 
o f  t i n ,  lead, s i l -  
ver, copper, zinc, 
arsenic and rare 
earths present i n  
bedrock and stream 
sediment samples 
i n  v i c i n i t y  o f  gra- 
n i  t i c  in t rus ives 

Serpentinized u l -  
tramafic rocks may 
represent par t  of 
d i  smembered ophio- 
l i t i c  complex 

SUWMRY OF MINERAL ESTIMATED NUMBER OF GRADES AND 
RESOURCE POTENTIAL 

T H E N U M B E R P R E S E N T E D  ~ Y P E  
O R ~ R E  DEPOSITS F!EEm 

(a)Bench and stream 
gold placers have 
been mined. Produc- 
t i o n  has been approx- 
imately 3.100 kg 
(100.000 02) o f  gold. 
Potential  f o r  fu ture 
production i s  unknown, 
but probably 1 i t t l e  
v i r g i n  ground remains. 
(b)One o f  seven known 
polymetal vein depos- 
i t s  has produced a 
few hundred tons o f  
antimony ore 

The occurrence of 90% 50% 10% chance podiform 
c h r m l  te and minor that chromi te  
cross-f iber asbestos there model 
i n  serpent in i te  sug- are 
gests that  the re-  4 14 45 deposits 
gions have a poten- or more 
t i a l  f o r  the occur- 
rence of  podiform 
chrani te and dsbes- 
tos deposits 



AREA I4AJOR TYPES OF KNOWN - 
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ON 

19. (a)Au--placer 
(b!Sb. Hg (Au. Ag)-- 
ve ln  and breccia 
f i l l i n g  

GEOLOGIC CONTROL(S) OF 
MINERAL RESOURCES 

tec ton i  zed serpen- 
t i n i t e  may occur on 
s t r i k e  w i t h  o r  par- 
a l l e l  t o  the major 
u l  t ramafic trend. 
Total  resource po- 
t e n t i a l  no t  known 

(c)(Sn. U)--possible 
vein, disseminated 
and/or t a c t i  t e  deposits 
(d)(Au)--possible lcw- 
grade disseminated 
deposits 

(a)Stream and bench gold 
placers represent i  ng modern 
and anc lent  stream-channel 
deposlts developed on 
mature Quaternary erosion 
surface and l a r g e l y  buried 
by l a t e r  sediments inc lud-  
i ng  s i l t  and muck ( f rozen) .  
Source o f  go ld  bel ieved t o  
be metal l f f e r o u s  quartz- 
c a l c i t e  veins t ha t  const i -  
t u t e  small lodes associated 
w i t h  nwnerous small quartz 
monzoni t e  and monzoni t e  
(Te r t i a r y? )  in t rus ives.  
(b)Mainly small quartz- 
carbonate ve ln l e t s  contain- 
i ng  gold, s i l v e r  and s t l b -  
n i t e  s p a t i a l l y  r e l a ted  t o  
monzonite stocks and dikes 
o r  probable Te r t i a r y  age. 
A l tered g r a n i t e  a t  head o f  
Ol fve  Creek contains low- 

9 rade deposits o f  cinnabar. 
c)The known l oca l  occur- 

rence o f  cass i t e r i t e .  
scheel i te ,  topaz, tourma- 
l i n e  and r a r e  ear th  miner- 
a l s  i n  selected placer 
concentrates, as wel l  as 
geochemt c a l  l y  anomalous 
amounts o f  boron i n  stream 
sediment samples, wi t h i n  an 
area known t o  conta in  Ter- 
t i a r y  g r a n i t i c  i n t r us i ves  
( i nc lud ing  b i o t i t e  gran i te)  
suggests the poss lb i l  i t y  
t h a t  unrecognized o r  undis- 
covered t i n  gran i tes  w i t h  
associated t in-tungs ten 
ve in  deposits may be pres- 
ent.  
(d)The geologfc se t t i ng  and 
s u i t e  of geochemical l y  
anomalous metals (espe- 
c i a l l y  arsenic,  mercury and 
antimony) known t o  be pres- 
ent  i n  c e r t a i n  o f  the 
dralnage areas suggest the 
reg ion may be permissive 
f o r  the occurrence o f  low- 
grade disseminated gold 
deposits (Car l in - type)  

(a)Livenqood placer See area 18 above 
d i s t r i c t  has produced (a)Considerable company 
wel l  over 12,000 kg exp lora tory  d r i l l i n g  o f  
Oa0,OOO f i ne  ounces) placers, espec ia l ly  i n  
o f  go ld  (about 2% Livengood Creek area. 
of Alaska's t o t a l  (b)USGS bedrock, stream 
gold p lacer  produc- sediment and spr ing sedi- 
t i on ) .  One o f  the ment sampling i n  v i c i n i t y  
most recent ly  de- o f  Llvengood (1967) 
veloped p lacer  d i s -  
t r i c t *  i n  s ta te .  
Ava i lab le  data sug- 
gest d i s t r i c t  con- 
t a i ns  s izab le  gold 
resources t ha t  mer- 
i t  add i t iona l  eco- 
nomlc appraisal .  
Information from 
640 d r i l l  holes i n  
gravels o f  Llven- 
good Creek area 
alone ind icates  
a out 13 m i l l i o n  S m (17 m i l l i o n  yd3) 
o f  mater ia l  w i t h  
average recoverable iol! content o 0.8 
/m [$3.20/yd 5 
gold  a t  $5.14/g; 

$160/oz)]. Area 
may contain as y e t  
undiscovered p lac-  
ers represent ing 
former stream chan- 
nels bur ied beneath 
frozen muck. 
(b)Of the e igh t  
known lode occur- 
rences, on ly  two 
have had even token 
production. A small 
amount o f  s t i b n i t e  
was shipped from a 
ve in  on Livengood 
Creek and a l i t t l e  
cinnabar was recov- 
ered from the de- 
p o s i t  a t  the head 
o f  O l i ve  Creek. 
Stream sediment and 
spr ing sediment sam- 
ples l o c a l l y  contafn 
anomalous amounts o f  

SUFYlARY OF MINERAL ESTIMATED NUMBER OF GRADES AND -- 
RESOURCE POTENTIAL 

THE NUMBER PRESENTED 0EP SIT TYPE 
bR-ORE D E P O S I f r  hf 

(a)Heavy minerals 
i d e n t i f i e d  i n  con- 
centrates inc lude 
chromite and chrome 
sp ine l  (der ived 
from u l t ramaf tcs- -  
see area 18),  c l n -  
nabar, s t i b n i t e  
and less abundant 
scheel i t e ,  cass i t -  
e r i  te, and uranium- 
thor ium-rare ea r th  
minerals 

(r)Stream and bench 
placers have produced 
n e l l  over 12,000 kg 
(380,000 02) o f  gold. 
Considerable poten- 
t i a l  f o r  add i t iona l  
product ion ex is ts .  
Based on 640 d r i l l  
holes. ind icated re- 
sources i n  the Liven- 
good Creek area a10 e 
a 5 e equal k o 1 3 x 1 0  2 
m (17x 10 yd ) a t  
0.8 91013 ($3.20/~d3; 

P o l d  a t  $160/02). 
b)Eight su l f i de -  

bearlng quartz- 
carbonate veins are 
known t o  occur w i t h i n  
the region. Only two 
have produced even 
small amounts o f  ore. 
Some po ten t i a l  f o r  
addl t i ona l  deposits 
ex is ts .  
(c)The presence o f  
Te r t l a r y  grant tes. 
together w i t h  anoma- 
lous amounts o f  boron 
i n  stream sediment 
samples and the pres- 
ence b f  cass i t e r i t e ,  
scheel tourmal ine i te, and topaz, r a re  

ear th  mlnerais i n  
placer concentrates. 
suggests a geologic 
se t t i ng  permissive 
for  the occurrence of 
t i n  and tungsten i n  
veins, greisens and/or 
t a c t i t e  deposits. 
fd)The reg ion has an 
unknown po ten t i a l  fo r  
low-grade disseminated 
gold deposits (Ca r l l n  
type) 

( c )  tungsten 
t a c t i t e  model 
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19. (cant.) gold, arsenic, mer- 

cury, antimony, 
molybdenum, s i l v e r  
and boron, espe- 
c i a l l y  along f a u l t  
zones c u t  by Ter- 
t i a r y  i n t rus i ve  
rocks. A1 though the 
known lode deposits 
have heretofore 
proven uneconomic 
because they are too 
small and low grade 
t o  mine, they sug- 
gest the possibility 
o f  add i t iona l  con- 
cealed deposits i n  
t h i s  poorly exposed 
reg ion o f  seemtngly 
favorable geology. 
Some company explo- 
r a t i o n  f o r  lode de- 
pos i ts .  
(c)No product ion. 
D e f i n i t i v e  resource 
data lacking. 
( d )De f i n i t i ve  re-  
source data lack ing 



AREA MAJOR TYPES OF KNOWN - 
OUT- - DEPOSITS 
LINED 
6 ! T  

SUSPECTED OR SPECULA- GEOLOGIC CONTROL(S) OF PRODUCTION Atlo RE- 
TIVE TYPES OF MINERAL - SOURCE INFORMATION 
DEPOSITS (INCLUDES ]ALL UNITS METRIC 
MINOR OCCURRENCES UNLESS OTHERWISE 

INDICATED) 

20 (a )Au (h .  W, Sb)-- 
p lacer  
(b)Au, (Ag)--vein 
(c)Sb--vein 
(d)W--contact meta- 
mnrphic and vein 

(e)(CI, Snj--possible (a)Pr inc tpa l ly  stream (a)1902 through 
vein, greisen, and/or placers formed i n  creek 1963, Fairbanks 
contact metanorphic va l leys  I n  Pl iocene and area was la rgest  
( t a c t i t e )  deposits Pleistocene t ime dur ing a p lacer  producer i n  

complex ser ies o f  events Alaska. y i e l d i n g  
t h a t  Included an e a r l y  about 240,000 kg 
per iod of gold-bearing (7,650,000 f i n e  
gravel deposit ion, f o l -  ounces) o f  gold 
lowed by erosion and re -  roughly (37% o f  
concentrat ion o f  much o f  t o t a l  Alaskan 
the gold from the e a r l i e r  p lacer  product ion) 
gravels i n t o  l a t e r  placers p lus  byproduct s i l -  
t h a t  were o f f s e t  from the  ver.  Main produc- 
l oca t i on  o f  t he  e a r l i e r  i n g  creeks were 
channels. Some o f  the Cleary, Ester,  
i n i t i a l  accumulations re -  Fairbanks, Dome, 
main as fragmentary bench and Goldstream and 
deposits. Deposits bur ied t h e i r  t r i bu ta r i es .  
beneath cover o f  l a t e r  Placer operat ions 
Quaternary loess and f r o -  by USSR 6 M, once 
Zen s i l t  and muck. Source i nvo l v i ng  as many 
o f  the gold and associated as s i x  dredges, 
heavy metals be l ieved t o  were closed down i n  
be l oca l ,  mainly from min- 1964. Most o f  the 
era1 i r e d  quartz veins po ten t i a l  ground 
associated w i t h  Upper Cre- has been exten- 
taceous(l)- lower T e r t i a r y  s i v e l y  d r i l l e d  by 

9 r a n i t i c  in t rus lves.  former operators. 
b)Fissure veins 2 i n .  t o  Some o f  the margin- 

3 f t  th i ck  t ha t  c u t  sch i s t  a l  p lacer  gold re- 
and are s p a t i a l l y  r e l a ted  sources doubtless 
t o  Upper Cretaceous-lower remain. espec ia l ly  
Te r t i a r y  g r a n i t i c  i n t r u -  i n  t a i l i n g s  and 
s i ve  rocks, inc lud ing areas t ha t  could 
quartz d i o r i t e ,  b i o t i t e  n o t  be worked dur- 
granite,  and re la ted  por- i n g  former dredging 
ph r i es .  operations, but  
(cTSt ibn l te  and s u l f a n t i -  quan t i t a t i ve  re- 
monide minerals genera l ly  source data are 
present i n  the same quartz unavai lable. 
vein systems and geologic (b)About 7.500 kg 
se t t i ng  as the lode gold- (240,000 02) o f  
s i l v e r  deposits. However, go ld  and 1.200 kg 
a t  a few places, s t i b n i t e  (39,000 oz) o f  s i l -  
was deposited t o  the prac- ve r  produced to  
t i c a l  exclusion o f  o ther  1960 from 65 mines. 
s u l f i d e  minerals and gold. Most o f  the s i l v e r  
The deposits occur p r i n c i -  occurs i n  lead su l -  
p a l l y  i n  t he  Pedro Dome, fantimonide and 
Ester Dome, and Sourdough s u l f i d e  minerals. 
Creek areas i n  a b e l t  I n  some cases, gold 
about 21 km (13 mi) long content o f  c l ose l y  
northeast o f  Fairbanks. spaced quartz vein- 
(d)Scheel i te i n  t a c t i t e  l e t s  was s u f f i c i e n t  
zones developed a t  contacts t o  permlt  mining 
between pegmati t ic g r a n i t i c  over zones 8-12 I t  
in t rus i ve  rocks and lenses wide. Lode poten- 
and beds o f  marble and ca l -  t i a l  unknown but  
careous sch is t .  Scheel i t e  probably moderate 

STATUS OF GEOLOGIC IN- ADDITIONAL COt.REIITS 
FORMATION 

Regional USGS 1 :250.000- 
geologic ma ping o f  Fa i r -  
banks (19663 and Livengood 
(1977) quadrangles, and 
1 :24,000-scale coverage o f  
0-1, 2, 3 Fairbanks sub- 
quadrangles. Deta i led  
USGS and Un i ve rs i t y  o f  
Alaska studies o f  s u r f i -  
c i a l  and bedrock geology, 
Fairbanks area. Contoured 
1 :250,000-scale aeromag- 
n e t i c  coverage by USGS and 
State. Area considered t o  
be ra the r  thoroughly pros- 
pected f o r  gold, antimony. 
and tungsten deposits,  but  
outcrops are  poor owing t o  
extensive cover o f  s u r f  i- 
c i a l  deposits. 
( b ) ( c ) (d )Fa i r  t o  good geo- 
l og i c  in format ion l eve l  
ex i s t s  as r e s u l t  o f  de- 
t a i l e d  examinations and 
exp lora t ion programs by 
government, indust ry ,  and 
Univers i ty  o f  Alaska 

(a)Heavy mtnerals 
i n  placer concen- 
t r a tes  mainly the 
same as i n  lodes 
and include s t i b -  
n i t e ,  scheel i te.  
wol f rami te. chrom- 
i t e ,  and a wide 
va r i e t y  o f  su l f i de  
minerals. Local ly,  
na t i ve  bismuth. 
galena, na t i ve  cop- 
per, cinnabar, and 
uranium, thorium 
and rare  ear th  min- 
e ra l s  a lso  present. 
No known lode 
source f o r  cassi-  
t e r i t e  which occurs 
i n  minor amounts i n  
stream concentrates 
throughout area. 
Scheel i te f a i r l y  
coovnon i n  several 
creeks but  no known 
lode tungsten re-  
sources. 
(b)  ( c )  (d)Current 
111irle a c t i v i t y  
d ln~ost  n i l  

SLIE)lARV OF MlNERAl ESTIMATED NUMBER OF G-7ADES AN0 
~ESWRCI-POT EN TI^^ E~TS TONNAGES - f u l n m  

~ ~ E ~ M ~ E S E N T E O  O ~ T Y P E  
~ R ~ R E ~ ~  

(a)Stream and buried 
bench p lacers  have 
produced l a rge  
(240,000 kg; 7,650.000 
02) amounts o f  gold. 
The area has been 
extens ive ly  d r i l l e d  
by previous opera- 
t o r s  and on ly  mdrg- 
i n a l  lands are  
thought t o  renu in  
unworked (b)Product ion from 

65 mines has been 
about 7,500 kg (240,000 
o r )  o f  go ld  a d  1,200 kg 
(39,000 04 o f  s i l v e r  
f r an  go ld  bearing quartz 
veins. Potent ia l  
f o r  add i t i ona l  
product ion unknown 
bu t  considered t o  
be moderate t o  snlall 
(c)Approxi~nately 
2.700 tons of a n t i -  
nony have been pro- 
duced from s u l f i d e  
bearing quartz veins. 
Deposits genera l ly  
conta in  small ton- 
na es o f  ore 
(djTungsten has been 90% 50% 10% chance (d l tungsten 
produced from t d c t i t e  t h a t  t a c t i t e  
depos i t  and as a by- there  model 
product from gold- are 
quartz veins. The 1 1 3 deposits 
l a rges t  known deposit  o r  more 
(Stepovich) produced 
36 met r ic  tons o f  W03. 
Some p o t e n t i a l  ex i s t s  
fo r  add i t i ona l  t a c t i t e  
depos i ts  bu t  they are 
l i k e l y  t o  be small and 
scat tered (e)The presence o f  

c a s s i t e r i t e  i n  placer 
concentrates and gran- 
i t i c  i n t r us ions  ( t n -  
c ludtng p o r p h y r i t i c  
va r i e t i es )  suggests 
the area i s  geologi-  
c a l l y  permissive f o r  
the occurrence o f  t i n  
g ran i t e  w i t h  associated 
t i n  and tungsten vein 
deposits 
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20 (cont.] also present I n  au r l fe r -  to  small.. 
ous quartz veins i n  (c)Total production 
schis t  and i n  g ran i t i c  and o f  antimony ore has 
pe matic dikes. been about 2,700 
(egThe presence o f  minor metric (3,000 short) 
but ubiquitous amunts o f  tons, mainly p r i o r  
cass i te r i t e  i n  placer con- t o  World War I 1  and 
centrates o f  streams from 18 o f  more 
draining poorly exposed than 50 l o c a l i t i e s  
bedrock areas underlain by know t o  contain 
Late Cretaceous-early Ter- antimony minerals. 
t i a r y  b i o t i t e  granite plu- Most o f  the produc- 
tons wi th  associated por- t i o n  was from f i v e  
phyries and local  pegma- mines, two o f  which 
t i t e s  that  have intruded were operated mainly 
calcareous schis t  and fo r  antimony. The 
marble suggests the remaining product ion 
area could conceivably was a byproduct o f  
contain as yet  undiscov- gold mining. I n  
ered t i n  granites wi th  1942 USGS estimated 
associated t i n  and tung- about 27 tons (30 
sten vein o r  contact short tons) o f  
metamorphic deposits stockpiled high- 

grade ore containing 
w r e  than 30% an t l -  
mony, about 2,700 tons 
(3,000 short tons) 
o f  low-grade dump 
material and about 
45 tons (50 short 
tons o f  proven high- 
grade material a t  
various mines and 
prospects. In fer red 
resources not  e s t i -  
mated, but doubt- 
less present. Prob- 
ably several hundred 
tons o f  ore shipped 
since 1942. 
(d)Scheelite lode 
deposits know a t  
about two dozen l o -  
ca l i t i es .  a l l  i n  
Pedro Dome area. 
Largest known de- 
pos i t  (Stepovich) 
produced about 36 
tons (4.000 units. 
20 lbs  to  a short 
ton) o f  WO through 
1944, malnfy from 
t a c t i t e  zones de- 
veloped a t  i n te r -  
sections o f  pegma- 
t i t e  dikes and mar- 
ble. Small tonnages 
o f  scheel i t e  concen- 
t ra te  also produced 
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(a)Au, Sn. W (Pb, (b)Au, Ag, Pb. Cu-- 
81. Th, U. RE'S)--  ve in  and ve in  networks 
p l ace r  (c)(Sn, W. Cu. Pb. no. 

Th. RE'S)--vein; d i s -  
seminations i n  i g -  
neous rocks; por- 
phyry(? 

GEOLOGIC C O N T R O L F  pR0RCTlONAllD RE- STATUS OF GEOLOGIC IN- 
MINERAL RESOURCE S O U R C ~ F ~ R M A T I O N  FORMATION 

TALL UNITS M E T I T  
UNLESS OTHERW~%- 
iNOICATE0) 

as byproduct from 
gold-quartz veins, 
Know resources a re  
sna11, Area may 
conta in  undiscov- 
ered deposi ts,  bu t  
they are  l i k e l y  t o  
be small and 
sparsely d i s t r i -  
buted 

(a)Stream and bench p lac-  (a)Gold placers Area poor ly  known geolog- 
ers  1.2-4.6 m (4-15 f t )  have produced about i c a l l y .  L i t t l e  o r  no 
t h i c k  bur ied  beneath 0-3 m 26,000 kg (835,000 geochemical con t ro l .  Re- 
(0-10 f t )  o f  muck (most ly f i n e  ounces) o r  cent USGS (1974) contoured 
unfrozen).  Gold be l ieved more o f  go ld  since aeromagnetic coverage 
l o c a l l y  der ived from n i n -  t h e i r  discovery i n  (1:250,000 sca le) .  Uni- 
e ra t i zed  quartz veins 1893. Many o f  the  v e r s i t y  o f  Alaska t hes i s  
(some o f  which conta in  p lacers  conta in  work i n  Mount P r i nd le  
v i s i b l e  gold) i n  s c h i s t  subeconomic amounts area. 
and Upper Cretaceous- o f  cassi  t e r i  t e  (d)Reconnaissance mineral  
lower Te r t i a r y  g r a n i t i c  which was recovered sampling program by USOM/ 
p lu tons  t h a t  c o n s t i t u t e  w i t h  go ld  and wol- BLMIUSGS (1977) 
the bedrocks o f  the f rami te  a t  Deadwood 
dralnage basins. Creek. 
(b)Quartz veins and ve ln  (b)No known pro- 
networks i n  sch is t ,  spa- duc t ion  from three 
t i a l l y  r e l a ted  t o  small occurrences. Known 
Upper Cretaceous-lower resources thus are 
Te r t i a r y  i n t r us i ves ,  con- small bu t  po ten t i a l  
t a i n  gold, a rgent i fe rous  e x i s t s  f o r  the d i s -  

9 alena, and m l a c h i t e .  covery of  add i t i ona l  
c)Bedrock samples from deposits. 

small Upper Cretaceous- (c)Three known oc- 
lower Te r t i a r y  i n t r u -  currences. No pro- 
slves, inc lud ing both  duc t ion  o r  known 
equigranular and porphy- d e v e l o w n t  work. 
r l t l c  v a r i e t i e s  o f  b i o -  ( d )De f i n i t i ve  
t i t e  grani te,  conta in  resource data 
small amounts o f  schee- l ack i ng  
1 i t e ,  galena, molybde- 
n i t e ,  s t i b n i t e ,  monazite, 
and a l l a n i t e ,  w i t h  acces- 
sory f l u o r i t e  and topaz. 
Associated quartz veins 
conta in  scheel i te,  wol- 
f ramite,  and c a s s l t e r i t e .  
The primary and second- 
a r y  (p lacer )  occurrence 
o f  these minerals i n  the  
ind ica ted geologic se t -  
t i n g s  suggests t h a t  the  
area m y  contain unrecog- 
n ized and/or undiscovered 
porphyry copper deposi ts 
and t i n  gran i tes  w i t h  
associated t in - tungsten veins 
[see (c ) ,  add i t i ona l  com- 
ments colurml.  

ADDITIONAL COIWCiIT> SLIPYIAHI 21 t 4 l N L l : ~ ~  C S T ~ ~ J C D  NUMIILR or GRADES AND 
RESOURCE POTENTIAL DEPOSITTERCENT- Ti.mmm- 

~ N C E  TH T THERE ARE mRTAI?; 
THE NUMBER PRESENTED D ~ P ( T S ~ Y P E  
1)R MORE 0EPO$n<- flm 

(a)Heavy concen- 
t r a tes  a lso  l o c a l l y  
inc lude wo l f  rami t e ,  
a l l a n i t e ,  bismuth- 
en i te ,  galena, 
cinnabar, xenotime, 
topaz, and tounsa- 
l i n e .  Some o f  
these are s l  i g h t l y  
urani ferous. 

dle,  lower Te r t i a r y  
~ 0 r ~ h v r i t i c .  f i ne -  
t o  koirse-grained 
b i o t i t e  gran i te  
p lu ton i s  .cut by 
a p l i t e ,  quartz 
porphyry, and tour -  
ma1 ine-bearing peg- 
ma t i t e  dikes, and 
contains veln 
f l u o r i t e ,  as we l l  
as anomalously 
h igh  t i n  and boron 

(a)Stream and bench 
p lacers  have produced 
about 26,000 kg 
(835,000 02) o f  go ld  
(b)Thouyh none has 
produced, pects and one two occur- pros- 

rence o f  gold bearing 
quar tz  veins are known 
i n  the  region. There 
i s  some p o t e n t i a l  f o r  
the d iscovery  o f  add- 
i t i o n a l  deposi ts o f  
s n u l l  tonnage 
(c)The rock (porphyr i -  
t i c  g ran i t es )  and the 
minera ls  present i n  
bedrock sdnlples 
( schee l i t e ,  galena, 
molybdeni te,  s t i b n i t e ,  
nnnazi tc,  a l l a n i t e .  
f l o u r i  t e  and topaz) 
su?yest a s e t t i n g  
whlch i s  geo log i cd l l y  
permissive f o r  the 
occurrence o f  porphyry 
copper depos i ts  and 
poss ib ly  t in -bear ing  

9 r a n i  tes.  
d)Values o f  uranium 

(up t o  400 ppm) i n  
stredm sediments from 
the contac t  area o f  the 
Mount P r i nd le  p lu ton 
suggests t h a t  some 
o f  the g r a n i t i c  i n t r u -  
s ions o f  the reg ion 
have some po ten t i a l  
fo r  uranium 

(c)porphyry 
copper model 
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(d)Anmalous uranium de- 
t ec ted  I n  stream sedi-  
l w n t  (up t o  400 ppm) and 
spr tng  sedtment (up t o  
570 ppm) samples from con- 
t a c t  zone o f  Mt. P r i nd l e  
g r a n l t t c  p l u ton  (ea r l y  
T e r t i a r y )  [see (c ) ,  addi-  
t tonal  comnents column] 
suggests t h a t  t h i s  and 
s i m i l a r  i n t r us i ves  have 
some po ten t t a l  f o r  d i s -  
seminated uranium 

22. (a)Au(Sn, W, B i ) - -  (b)(Cr,  N1)--possible (a)Bur ied  stream placers.  
p l ace r  ma mat ic deposi ts Gold and subeconomic 

(c!(Sn, w. Bi ) - -poss tb le  amun ts  o f  schee l l te ,  cas- 
vein,  gretsen, and/or s i t e r i t e  and btsmuth, 
t a c t i t e  deposi ts probably der ived from 

quartz-carbonate ve in l e t s  
i n  Paleozoic and/or Pre: 
cambrian(7) sch is t .  
(b)Area contains several 
known small u l  t r a ~ n a f i c  
i n t r u s i v e  bodies w i t h  a 
v i r t u a l l y  unknown bu t  
probably small po ten t i a l  
f o r  chromium, c ross - f i be r  
asbestos, and n l cke l .  
(c)Presence o f  small b u t  
ub iqut tous  amounts o f  
c a s s t t e r l t e ,  l o c a l l y  
abundant scheel t t e ,  and 
bismuth, as we l l  as ac- 
cessory tourmal ine i n  
some stream concentrates, 
suggests the p o s s i b i l i t y  
o f  as y e t  undiscovered 
t in - tungsten vein,  g re t -  
sen and/or tac t i  t e  de- 
p o s i t s  espec ia l l y  asso- 
c i a t e d  w i t h  Upper Cre- 
taceous-lower T e r t i a r y  
g r a n t t l c  i n t r us i ves  known 
t o  occur i n  the area 

(a)Total  go ld  pro- Area cu r ren t l y  being stud- (b)General absence 
duct ion  from ten fed under USGS AMRAP pro- o f  s u l f i d e  minerals 
known depos i ts  no t  gram. State and USGS con- suggests t ha t  any 
known b u t  probably toured aeromagnetic cover- n i cke l  present i s  
d i d  n o t  exceed 310 kg age (1:250.000 scale).  l i k e l y  t o  be s i l  i- 
(10,000 oz) .  Stream Area bel ieved t o  have been cate  phases 
concentrates from thorough1 y prospected bu t  
Salcha River  d ra i n -  mainly f o r  gold placers. 
age area conta in  Bedrock exposures genera l ly  
l oca l l yabundan t  poorbelow2,OOD-3,DOOft 
na t i ve  bismuth and a l t i t u d e  due t o  heavy veg- 
schee l i te ,  b u t  i t a t i o n  and cover o f  
there  i s  no record s u r f i c i a l  deposits 
o f  e i t h e r  having 
been recovered. 
Cass i t e r i t e  a l s o  
present i n  concen- 
t ra tes .  
(b )Oef in i  t i v e  
resource data 
lacking. 
(c )Ear ly  AMRAP 
stream-sediment 
sample r e s u l t s  show 
anomalous t i n  
values 

(a)Ten known p lacer  
depos i ts  have produced 
less  than 310 kg (10,000 
02) o f  g o l d  The reg ion 
has been ex tens ive ly  
prospected b u t  main ly  
f o r  gold 
(b)The presence o f  slnall 
bodies o f  u l  t r a l l a f i c  rock 
suggests the area i s  per- 
missive f o r  the occurrence 
o f  podi form chromite and 
c ross - f i be r  asbestos 
deposi ts 

I c)The rock types present 
g r a n i t i c  i n t r us i ons  

i n t o  l o c a l l y  calcareous 
sch i s t ) ,  together w i t h  
the presence o f  cdss i  t- 
e r i  t e  and touro~a l  ine  i n  
stream concentrates sug- 
gest the ared i s  permis- 
s i ve  f o r  the occurrence 
of t i n  and tungsten i n  
ve i r~s  o r  g re lsen andlor 
t a c t i  t e  zones 

(c ) tungsten 
t a c t i  t e  model 



23. (a)Au(Sn. U, Pb)-- (b)(Sn, W)--possible 
p lacer  vein, greisen and/or 

t a c t l t e  deposits 

(b)(Cr,  lli, asbestos)-- 
possible podiform chrom- 
i t e  and c ross - f i be r  
asbestos deposits asso- 
c i a ted  w i t h  u l t r ama f i c  
rocks. 
(c)(Cu, Pb, Zn, Co, Ag. 
Sn)--possible submarine 
volcanoaenic s u l f i d e  de- 
pos i ts  associated w i t h  
n~a f i c  lavas. 
(d)Au--vein 

GEOLOGIC CONTROL(S) OF PRODUCTION A&R& STATUS OF GEOLOGIC IN- 
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(a)Deeply bur ied stream 
and residual gold placers. 
Gold derived from miner- 
e ra l i zed  quartz ve in l e t s  
i n  sch i s t  (Paleozoic 
and/or Precambrian?). 
Deposits i n  Banner Creek 
area confined t o  v l c i n -  
i t y  o f  Upper Cretaceous 
r h y o l i t e  porphyry i n t r u -  
sives bel ieved t o  have 
been emplaced along the 
Richardson 1 ineament 
and throughout which 
the gold may have been 
disseminated. 
(b)Presence o f  schee- 
l i t e ,  c a s s i t e r i t e  and 
tourmaline I n  heavy mtn- 
era1 concentrates from 
several o f  t he  streams 
dra in ing the area sug- 
gests the possible pres- 
ence of undiscovered t i n -  
tungsten lode deposits 
associated w i t h  Upper 
Cretaceous-lower Te r t i a r y  
g r a n i t i c  in t rus ives 

(a )Total  production 
o f  p lacer  go ld  
about 3.000 kg 
(95,000 oz) o f  go ld  
and 440 kg (24,000 
02) o f  s i l v e r .  
mainly from Tender- 
f o o t  Creek. Most 
o f  the ground I s  
low grade over a 
length  o f  about 6 
km (3.75 mi). Pro- 
duct ion stnce 1930 
not  known. Stream- 
sediment samples 
show greater  than 
thresho ld  amounts 
o f  lead and copper. 
and/or zinc. Area 
has been wel l  pros- 
pected. Potent ia l  
f o r  recovery o f  
s i g n i f i c a n t  addi- 
t i o n a l  amounts o f  
p lacer  gold from 
v i r g i n  o r  previous- 
l y  worked ground 
probably low. 
(b)No known occur- 
rences. Resource 
data l ack ing  

Area included i n  B ig  
Delta quadrangle pres- 
e n t l y  being studied under 
USGS AMRAP program. 
State-contoured aeromag- 
n e t i c  coverage (1:250,000 
scale) and stream-sedi- 
ment and bedrock sampling 
program (1976). Area 
poor ly  exposed due t o  
extensive cover o f  s u r f t -  
c ia1 deposits and vege- 
t a t i o n  cover 

Stream heavy min- 
e ra l  concentrates 
contain galena, 
scheel i te,  cassi-  
t e r i t e ,  and tour- 
ma1 ine 

- 
(a)Bur ied stream and 
res idua l  placers have 
produced more than 
3,000 kg (95.000 oz) 
o f  gold. The area 
nas been extens ive ly  
explored f o r  placer 

?:;:he rock types 
present ( g r a n i t i c  
i n t r us ions  i n t o  
l oca l1  calcareous 
schis tf , together 
w i t h  the presence 
o f  schee l i te ,  cas- 
s i t e r i t e  and tour -  
nlaltne i n  stream 
concentrates sug- 
gest the area i s  
permissive f o r  the 
occurrence o f  t i n  
and tungsten i n  
veins o r  greisen 
and/or t a c t i  t e  
zones 

(b)  tungsten 
t a c t i  t e  model 

a Stream placer.  
b Oiscontinuous b e l t  o f  I I 

small, t ec ton i ca l l y  em- 
placed, alpine-type ser- 
pentn i te  and serpentin- 
ized pe r tdo t i t e  bodies, 
w i t h  associated masses 
o f  s i l  tca-carbonate rock, 
considered t o  have a low ' 
potent ia l  f o r  occurrence 
o f  pod i f om chromite and 
cross- f iber  asbestos. 
May represent par t  o f  d is -  
membered ophiol  i t i c  com- 
plex. 
(c )Basa l t ic  greenstone 
and a r g l l l t t e  along the 
T in t ina  f a u l t  zone con- 
t a i ns  l o c a l l y  high but  
sporadic concentrat ions 
o f  base metals, t i n ,  and 
s i l v e r .  Geologic se t t i ng  
i s  permissive f o r  the 
occurrence o f  undiscovered 
dissemtnated volcanogenic 
su l f i de  deposits, but 
1 i k e l  ihood o f  developing 

(a)Three known 
placers, one o f  
which has produced 
a t  l e a s t  31 kg 
(1,000 o r )  o f  gold 
since ea r l y  1900's. 
(b)One known occur- 
rence o f  p o d i f o m  
and low-grade d is -  
seminated chromite. 
Chromite present 
I n  heavy concen- 
t r a t e s  o f  streams 
dra tn tng some areas 
where a serpent in- 
tzed u l t r ama f i c  and 
mafic rocks are 
present. Stream- 
sediment and bed- 
rock samples l oca l -  
l y  conta in  anoma- 
lous chromium (up 
t o  5,000 ppm). 
S i l  ica-carbonate 
rocks in Flume- 
Alder Creeks area 
contain garner i te (7)  

Parts o f  b e l t  i n  Eagle and 
Charley River quadrangles 
covered by recent USGS 
(1976, 1969, respect ive ly )  
1 :250,000 geologic mapping 
and regional geochemical 
stream-sediment and bed- 
rock sampling. E n t i r e  be1 t 
covered by contoured USGS 
1 :500,000-scale aeromag. 
A1 so state-contoured aero- 
mag (1:250,000) and ERDA 
1 :500.000 aeromag. and 
gamna ray p ro f i l es .  B e l t  
has been wel l  explored by 
indust ry  f o r  asbestos. 
Western area i n  B ig  Del ta  
quadrangle where USGS 
AMRAP underway studies c u r r e n t l y  

(b)Sul f ide-bearing 
greenstone, en- 
crusted w i t h  cobalt  
bloom ( e r y t h r i t e )  
has long been known 
a t  Eagle B l u f f  

(alone o f  three known 
p lacer  deposits has 
oroduced a t  l eas t  31 ka 
i1,ooo 02) o f  goid 
(b)The presence of 90% 50% 10% chance (b)podiform 
serpent inized u l t r a -  t h a t  chromi t e  
n ~ a f l c  rocks, together there node1 
w i t h  one known occur- are  
rence o f  podiform and 1 10 40 deposits 
disseminated chromite, or  more 
as we l l  as the presence 
o f  ch ron~ i t e  i n  stream 
concentrates i nd i ca te  a 
geo log ica l  se t t i ng  w i t h  
some po ten t i a l  f o r  the 
the occurrence o f  pod- 
i f o rm  c h r w i t e  and cross- 
f i b e r  asbestos deposits 
(c)The existence o f  
basal t i c  volcanics 
(greenstone) and a r g i l -  
l i t e  w i t h  l o c a l l y  h igh 
concentrat ions o f  base 
nletals, t i n  and s i l v e r  
i n  bedrock sa~nples sug- 
gest t h a t  the region 
could conta in  undis- 
covered, disseminated 
s u l f i d e  deposi t s  asso- 
c i a ted  w i t h  submarine 
niaflc volcanic rocks 

(c)mafic 
volcanogenic 
model 
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s i g n i f i c a n t  resources 
i s  considered small. 
(d)Gold-bearing quartz- 
carbonate veins asso- 
c i a ted  w i t h  mafic and 
u l t ramaf ic  igneous rocks. 

(a)Au(Pt, RE'S)-- (b)(U. Th)--possible (a)Modern stream placers 
placer peneconcordant depos- and l ess  product ive  bench 

i t s ( ? )  placers l o c a l i z e d  w i t h i n  
a b e l t  o f  Upper Creta- 
ceous t o  Pl iocene ( 7 )  non- 
marine sandstone, mud- 
stone, and qua r t z - r i ch  
conglomerate t h a t  s t rad-  
dles the T in t i na  f a u l t  
zone and from which most 
o f  the placer gold i s  
bel ieved t o  have been 
reconcentrated. I r regu-  
l a r  d i s t r i b u t i o n  o f  the 
gold i n  modern placers 
probably re l a ted  t o  i n i -  
t i a l  e r r a t i c  d i s t r i b u -  
t i o n  i n  the o lde r  con- 
glomerates. O r i g i na l  
source o f  go ld  considered 
a t  l eas t  i n  p a r t  t o  be 
quartz veins i n  Ineta- 
morphic and g r a n i t i c  
i n t r us l ve  rocks t h a t  

PRODUCTION AN0 RE- STATUS OF GEOLOGIC IN- ADDITIONAL COI.~MEIITS SuyCRj-OF MINERAL ESTIMATED NUMBER OF GRADES AND 
SOURCE INFORMATION FORMATION RE~OURCETT~NTIAL DEPOSITS  PER^ lvNTm0- 
]ALL UNITS METRIC 
UNLESS OTHERWISE 
INDICATED) 

up t o  5,000 ppm 
n i cke l  and up t o  
7,000 ppm arsenic.  
Since no su l f i de  
mineral  phases re- 
cognized, n i cke l  
probably present 
i n  s i l i c a t e  mineral. 
S i l  icate-carbonate 
rock a lso  l o c a l l y  
contains traces o f  
gold (0.9 ppm) and' 
s i l v e r  (0.5 ppm). 
(c)Bedrock samples 
from Eagle B l u f f  
contain 7 t o  
>10,000 ppm copper, 
<10 t o  1,500 ppm 
lead, 4 0 0  t o  1,500 
ppm zinc. <5 t o  
2,000 ppm cobalt .  
<0.5 t o  1.5 pptn 
s i l v e r  and <10 t o  
500 ppm t i n .  
(d)Two known occur- 
rences. Samples 
across one zone 19 
m (63 f t )  wide 
y ie lded up t o  11 
ppm gold. Undis- 
covered occurrences 
probably ex i s t ,  bu t  
they are l i k e l y  t o  
be small and o f  
neg l i g i b l e  poten- 
t i a l  

(a)Total  product ion En t i r e  area covered by 
not  known but prob- recent (1969, 1972) USGS 
ably amounts t o  a t  1:250,000 geologic map- 
l eas t  930 k (30.000 ping. Eastern pa r t  near 
f i n e  ounces! o f  Eagle covered by 1:63.360- 
gold, plus byprod- scale USGS geologic map- 
uc t  s i l v e r .  Gold ping. Part  i n  Eagle 
also a l loyed w i t h  quadrangle covered by 
as much as 0.42% s ta te  contoured aeromag 
plat inum metals, (1:250.000 scale);  t ha t  
claimed as seign- i n  Charley River quad- 
iorage by U.S. rangle covered by 
Treasury. Gold 1 :1,000,000 scale con- 
placer remaining toured aeromag and ERDA 
resources not  known. 1:500,000 aeromag and 
Although gold i s  g a m  ray  p r o f i l e s .  USGS 
present i n  the non- geochemical sampling i n  
marine Late Creta- Eagle quadrangle 
ceous t o  Pliocene 
conglomerates, i t  
i s  sparsely and 
e r r a t i c a l l y  d i s t r i -  
buted. (No known 
gold placer 

Placer concentrates 
l o c a l l y  include 
na t i ve  platinum, 
na t i ve  s i l v e r ,  c in -  
nabar, monazite, 
cass i t e r i t e ,  and 
chromite. Bedrocks 
i n  T in t ina  f a u l t  
zone contain l oca l -  
l y  h igh but sporadk 
concentrates o f  
copper, lead, z inc, 
and t i n .  
(b)Selected sam- 
ples o f  black 
shale from Cal ico  
B l u f f  fornlation 
(Upper Miss iss ip-  
pian-Lower Pennsyl- 
v ianian) conta in  
0.001 -0.009% uran- 
ium, up t o  0.68% 
V205 and 1.9% 
p205 

(a)Stream and bench 
deposits have proba- 
b l y  produced a t  least  
930 kg (30,000 oz) o f  
gold plus byproduct 
s i l v e r  
(b)The l i t h o l o g y  and 
organic content o f  the 
Upper Cretaceous-Tcr- 
t t a r y  conglo~l~era tes 
together w i t h  the 
presence o f  snlall 
amounts o f  u ran i f e r -  
ous, thorium and 
ra re  ea r th  minerals 
i n  some o f  the p la-  
cer  deposits suggest 
a geologic se t t i ng  
permissive f o r  the 
occurrence o f  sand- 
stone uranium 
deposits 
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27. (a)Au(Sn, W. Hg, Cr, (b)Au. Ag, Pb, Cu, Zn, 
Ag. RE'S)--placer Sb--vein 

(c)(Cu, Pb. Zn)--pos- 
s i b l e  stratabound vol-  
canogenic(7) masslve 
and/or disseminated 
su l f i de  deposits. 
(d)(Sn, W)--possible 
vein, greisen, and/or 
t a c t i t e  deposits 

under1 i e  reg ion t o  
south. However, no t  a l l  
l i t h i c  const i tuents  i n  
the conglomerate are  
represented i n  t ha t  i g -  
neous and metamorphic 
bedrock terrane. P l a t i -  
num l o c a l l y  present i n  
heavy concentrates prob- 
ab l y  derived from u l t r a -  
maf ic  i n t r us i ves  

(a )Low-grade banded 
hemat i t i c  r ed  beds o f  
sedimentary o r i g i n  occur 
i n  T i n d i r  Group ( l a t e  
Precambrian). Hematite 
occurs i n  beds a f r a c t i o n  
o f  an Inch t o  1 i n .  th ick ,  
as a replacement mineral 
of  vo lcan ic  fragments, 
as a cement, and as a 
ma t r i x  const i tuent  

(a)Stream and bench plac- 
ers  in  zone o f  d iscont in -  
uous permafrost. Much 
o f  ground permanently 
frozen. Loess, der ived 
from p rog lac ia l  f lood 
p la ins ,  mantles nwch o f  
area. Source o f  gold 
considered t o  be mineral-  
i zed quartz veins i n  
Paleozoic metamorphic 
rocks near contacts w i t h  
f e l s i c  in t rus ives,  mainly 
o f  Late Cretaceous-early 
T e r t i a r y  age. 

PRODUCTION AH0 RE- STATUS OF GEOLOGIC IN- ADDITIONAL COI4hlEIITS ZWV\RY OF MINERAL 
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occurrences I n  
northeastern area. ) 
(b)Geologlc r e l a -  
t ionships, inc lud-  
i ng  the presence 
o f  small anounts 
o f  uraniferous 
thor ium and ra re  
ea r th  minerals i n  
some o f  the placer 
concentrates sug- 
gest t ha t  the areas 
o f  cont inental .  
coal-bearing c las-  
t i c  rocks may be 
permissive f o r  the 
occurrence o f  pene- 
cordant uranium 
deposits 

Section consldered 
t o  have best poten- 
t i a l  about 550 m 
(1800 f t )  th ick .  
(a)USBM sampling 
o f  40 and 60 m 
(133 and 200 Pt )  
i n te r va l s  judged 
t o  have highest 
i r o n  content showed 
20.10% and 21.85 
soluble I r on ,  r e -  
spect ively.  Olle 
2 cm (314 i n . )  bed 
arrayed 33.4% so l -  
uble i ron,  the 1 ~ x 1 -  
mum tenor found. 
Hypothet ical  and 
speculat ive re-  
sources could 
amount t o  several 
b i l l i o n  tons o r  
more 

(a)Approximately 
13.000 kg (417,000 
02) (about 2% 
t o t a l  Alaska p lac-  
e r  gold produc- ' 
t i on )  o f  gold pro- 
duced from 1887 
through 1961. 
Production f i gu res  
no t  ava i lab le  
since 1961, but  
la rge dredge oper- 
ated a t  Chicken 
Creek through 
1967. No r e l i a b l e  

Recent (1969) 1 :250.000- 
scale geologic mapping 
by USGS. USGS aeromag 
coverage a t  1:1,000,000 
scale. EROA aeromag and 
ganmn-ray p r o f i l e s  
(1 :500,000 scale).  USDM 
sampling program i n  
Tatonduk River area 

Area o f  general ly poor 
exposures covered by 
recent (1976) 1:250,000- 
scale USGS geologic map- 
ping. Most o f  area 
covered by 1965 o r  l a t e r  
1 :63,360 USGS geologic 
mapping. Regional USGS 
geochemical sampling con- 
t r o l  general ly good 
except southeastern par t .  
State contoured aeromag 
coverage (1  :250,000 
scale).  Area has been 
target  o f  considerable 

(a)Stream concen- 
t r a t e s  l o c a l l y  i n -  
c lude noneconomic 
amounts o f  schee- 
l i t e ,  cass i t e r i t e ,  
cinnabar, chrolnite, 
na t i ve  s i l v e r ,  non- 
a z i t e  and a l l a n i t e .  
Lode source o f  the 
cinnabar not  known. 
Area a lso  contains 
s r ~ l l  serpent inized 
u l t r ama f i c  i n t r u -  
s i ve  bodies con- 
sidered t o  have a 

Low-grade hematl t i c  
beds o f  the T i n d i r  
Group occur i n  t h i s  
region. The por- 
t i o n  o f  the s t r a t i -  
graphic sect ion w i t h  
the greatest known 
resource po ten t i a l  
i s  550 m (1800 f t )  
th ick .  Sampling o f  
two por t ions o f  
the sect ion judged 
to  have the high- 
es t  I r on  content 
showed approxi-  
mately 201 soluble 
i ron.  Speculative 
and hypothet ical  
resources could 
amount t o  several 
b i l l  ion tons 

(a)Stream and bench 
placers have pro- 
duced approximately 
13.000 kg (417,000 
02) of gold. Small- 
scale (q31 kg/yr;  
1000 o z l y r )  opera- 
t i ons  cont inue t o  
produce gold i n  
1977. Area has 
been a c t i v e l y  pros- 
pected f o r  almost 
100 years. Poten- 
t i a l  f o r  undis- 
covered stream 

ESTIMATED NUMBER OF GRADES AND 

Fi- TONNAGES 
H NCE TH T TH R I  ARE Fv 

TCE bR MORE NUMBER DEPOSITS PRESENTED DEPOSIT TYPE 
TIN TABLE 3)  

( c ) f e l s i c  and 
intermediate 
vol canogen i c  
s u l f i d e  model. 
(d)tungsten 
t a c t i  t e  model 
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27. (cont.) (b)Polymetal quartz- est imate o f  amount recent p rospect ing  and low po ten t i a l  f o r  ' p lacers  i s  probably 
carbonate veins i n  meta- o f  go ld  mined an- exp lora t ion  a c t i v i t y  by c ross- f iber  asbes- low. Po ten t i a l  
morphic rocks (Paleozoic n u a l l y  s ince then. Indust ry  tos,  chromite, and does e x i s t  f o r  un- 
and/or Precambrian?) near b u t  i t  probably poss ib ly  n i cke l  discovered p lacers  
contac ts  w t t h  g r a n i t i c  has n o t  exceeded i n  h i gh - l eve l  t e r -  
i n t r u s f v e  rocks (mainly 31 kg (1,000 oz),  races. 
Upper Cretaceous-lower even i n  good years. (b )S ix  occurrences 
Te r t i a r y ) .  A t  l e a s t  20 known o f  su l f ide-bear ing  
(c)Although no such de- a c t i v e  p l ace r  oper- quartz veins are  
p o s i t s  a re  present ly  known, a t ions ,  1977. know.  One has 
the area contains geologic Po ten t i a l  f o r  un- produced a small 
elements ( i nc l ud ing  meta- discovered nmdern q u a n t i t y  o f  gold. 
morphosed rocks o f  prob- stream p lacers  (c)The presence 
ab le  f e l s i c  t o  intermed- probably small be- o f  metamorphosed 
l a t e  volcanic o r i g i n )  cause d i s t r i c t  has f e l s i c  and i n t e r -  
considered permissive been a c t i v e l y  mediate vo lcan ic  
fo r  the occurrence o f  prospected f o r  a l -  rocks suggests a 
stratabound (volcanogenic?) most 100 years. geologic s e t t i n g  
base metal s u l f i d e  depos- Remaining go ld  r e -  permissive f o r  
i t s .  sources mainly are the occurrence of 
(d)The presence o f  ub iqu i -  i n  ground t ha t  f e l s i c  and i n t e r -  
tous scheel i t e  and cass i -  cou ld  n o t  be pro f -  mediate volcano- 
t e r i t e  I n  several o f  the  i t a b l y  worked genic s u l f i d e  
go1 d placers suggests e a r l i e r  a t  lower de s i t s .  
t h a t  the  area has some go ld  p r i ces  (es- ( d c h e  presence 
po ten t i a l  f o r  the occur- p e c i a l l y  dredged o f  schee l i  t e  and 
rences o f  as y e t  undis- area) and i n  t a i l -  c a s s i t e r i t e  i n  
covered t in - tungsten vein,  i n g  p i l e s .  Pr in -  p lacers ,  together 
disseminated, o r  t a c t i t e  c i p a l  v i r g i n  plac- w i t h  t he  occur- 
deposi ts,  espec ia l l y  i n  e r  ground l i e s  i n  rence o f  compos- 
the v i c i n i t y  o f  composite h igh  l eve l  t e r -  i t e  i n t r u s i v e s  of  
I n t r us i ves  o f  Upper Cre- races, which could g r a n i t i c  con~posi- 
taceous-lower Te r t i a r y  conta in  r i c h  pay t i on ,  suggest a 
po rphy r i t i c  b i o t i t e  s t reaks  (e.9.. geologic s e t t i n g  
g ran i t e  Napoleon Creek). permissive f o r  the 

(b)Of s i x  known occurrence o f  t i n  
occurrences, on ly  and tungsten veins, 
one i s  known t o  gre isen and/or 
have recorded pro- t a c t i t e  zones 
duct ion  from a r i c h  
gold-quartz ve in  
which extended t o  
depth o f  about 2 m 
(6 f t ) .  Resource 
p o t e n t i a l  o f  such 
ve in  deposi ts no t  
known bu t  bel ieved 
t o  be small 



GEOLOGIC CONTROL(S) OF 
MINERAL RESOURCES 

STATUS OF GEOLOGIC IN- 
FORMAT1 ON 

28. (a)Cu (M)--porphyry (d)(Pb. Zn. Cu)--pos- 
(b)Au, Ag (Pb. Sb, s i b l e  stratbound (vo l -  
Cu. Zn, M)--poly-  canogenic?) s u l f i d e  
metal vein deposits 
(c)Au--placer (e)(Sn. W)--possible 

vein, gretsen and(or) 
t a c t l t e  deposits 

(a)Chalcopyri te, chalco- 
c i t e ,  and subordinate 
m l y b d e n i t e  i n  ve in le ts  
and as disseminations i n  
a1 te red  (potassic and 
p h y l l  i c )  h lgh- level  Upper 
Cretaceous-lower Ter t i a ry  
i n t r u s i v e  porphyries and 
t h e i r  ex t rus ive  counter- 
par ts .  Cu-bearing skarn 
zones a lso  localTy de- 
veloped a t  contacts o f  
i n t rus i ves  w i t h  ca lcar-  
eous s c h i s t  and marble. 
(b)Quartz veins contain- 
i n g  go ld  and l o c a l l y  
s i l v e r ,  lead, antimony, 
copper, and mol ybdenua 
minerals, mainly i n  and 
along contact zones o f  
Cretaceous and Ter t i a ry  

9 r a n i t i c  rocks. 
c)Mainly modern stream 

placers. Gold bel ieved 
derived from small 
quartz veins i n  sch is t  
near contacts w i t h  gran- 
i t i c  in t rus ives.  E luv ia l  
and bench placers occur 
over decomposed rano- 
d i o r i  t e  bedrock q k s o -  
zo ic)  adjacent t o  Cana- 
dian boundary i n  south- 
eastern p a r t  o f  region. 
(d)Parts o f  area underlain 
by quartz-muscovite-chlo- 
r i t e  and quartz-act ino- 
l i t e  sch is t  l o c a l l y  con- 
t a i n  disseminated s u l f i d e  
minerals and show anoma- 
l o u s l y  h igh  concentrat ions 
o f  lead, zinc, and other  
metals, suggesting they 
are permissive f o r  the 
occurrence o f  stratabound 
volcanogenic(7) s u l f i d e  
de s i t s  s i m i l a r  t o  29(a) 
( e r  The l o c a l  occur- 
rence o f  quartz-touraa- 
1 ine-topaz-sulf  ide veins 
and pegmatites s p a t i a l l y  
re la ted  t o  Upper Creta- 
ceous-lower T e r t i a r y  h igh  
l e v e l  composite g r a n i t i c  
in t rus ives,  together w i th  
l o c a l  geochemical 1 y anom- 
alous values i n  t i n  and 
tungsten i n  some stream- 
sediment samples suggest 

(a)Eight known and 
several o ther  pos- 
s i b l e  porphyry oc- 
currences and pros- 
pects a1 1 discover- 
ed since 1970. 
Several have been 
subject t o  physical 
explorat ion pro- 
grams. inc lud ing 
d r i l l i n g .  by indus- 
t r y ,  bu t  r e s u l t s  
genera l ly  no t  
known. A t  most 
thoroughly studied 
prospects (Taurus- 
B lu f f ) ,  chalcopy- 
r i t e - m l y b d e n i t e  
minera l izat ion i s  
known t o  have ex- 
tended t o  a depth 
o f  280 m (918 f t ) ,  
the maximum depth 
d r i l l e d .  Comblned 
tenor o f  copper 
and subordinate 
molybdenum i s  i n  
the range o f  the 
lower grade A r i -  
zona porphyries. 
The po ten t ia l  f o r  
developing s ign i -  
f i c a n t  tonnages of 
low grade mater ia l  
i n  known and as 
ye t  undiscovered 
deposits i s  constd- 
ered good. 
(b)Eleven know 
lode prospects. 
Only recorded pro- 
duction has been 
from Tibbs Creek 
area where t o t a l  
from f i v e  proper- 
t i e s  was 1 kg (32 
01) gold and 0.75 
kg (25 oz) s i l v e r  
from 136 tons (150 
short tons) o f  
ore. Some lodes 
m y  be re la ted  t o  
porphyry occur- 
rences (area 28a). 
Known resources 
are small bu t  re -  
gion may include a 
s i g n i f i c a n t  number 
of widely scattered 

Area covered by USGS ANRAP 
invest igat ions.  State 
contoured aeromag cover- 
age (1 :250.000 scale). 
In tens ive explorat ion ac- 
t i v i t y  by Industry  dur ing 
l a s t  decade. Area has 
poor bedrock exposures 

(a)Yein systems a t  
best  explored de- 
p o s i t s  contatn up 
t o  5% by volume 
disseminated magne- 
t i t e .  Quartz- 
tourmal ine-topaz- 
p y r i t e  veins a l so  
occur l oca l l y .  
(e)Small amounts 
o f  c a s s i t e r i t e  and 
scheel i t e  present 
i n  stream concen- 
t r a t e s  

(a)Eight possible 90% 50% 
porphyry copper 
occurrences are 
known i n  the to region. occur with- A l l  5 9 

have been discovered 
since 1970. The 
region i s  being ac- 
t i v e l y  explored by 
industry and i t  i s  
l i k e l y  that addit ional 
deposits w i l l  be d is-  
covered. Copper 
scarn deposits, asso- 
ciated n i  th  the por- 
ph r ies,  are possible 
(bfNumerous, scattered 
gold bearing quartz 
veins occur w i th in  the 
region. Only recorded 
production has been 
from Tibbs Creek area 
and amounted to less 
than 1 kg each o f  gold 
and s i l ve r  from about 
136 tons o f  ore. Re- 
gion may contain a 
s ign i f icant  number o f  
such vein deposits. 
(c)Stredm placers have 
produced less than 
31 kg (1,000 oz) o f  

9 old since 1900 
d)The presence of 

mrtdmorphosed f e l s i c  
d l ld intermediate vol- 
canic rocks suggests 
a geologic set t ing 
peru~issive for  the 
occurrence o f  f e l s i c  

dnd intermediate vol- 
canogenic su l f ide 
de (eYKnown os i  ts  occurrences 

o f  quartz-tourmal ine- 
topaz-sul f ide veins 
associated with com- 
posi te  grani t ic  i n t ru -  
sions, together wi th  
high values of t i n  and 
tungsten i n  stream sed- 
iments suggest the re-  ' 

gion could contain un- 
recognized t i n  granites 
wi th  dssocidted veins. 
grelsens and t a c t i t e  
zone 

10% chance (a)porphyry 
that  copper model 

there 
are 

13 deposits 
or more 

copper skarn 
model 

(d ) fe l s l c  and 
intermediate 
volcanogenic 
su l f ide model 

(e) tungsten 
t a c t i t e  model 



AREA IUJOR TYPES OF KNOWN SUSPECTED OR SPECULA- GEOLOGIC CONTROL S OF PRODUCTION AN0 RE- STATUS OF GEOLOGIC IN- ADDITIONAL COllMCIlTS - 
OUT- DEPOSITS TIYE TYPES OF MINERAL MINERAL RESO+ SOURCE INFORMATION MATION 

DEPOSITS (INCLUDES 'UN ITSTT IC  
MINOR OCCURRENCES U N ~ O T H E R ~  lr E! 

MAPS M ED) 

28. ( con t . )  t h a t  t he  area may be 
permissive f o r  the occur- 
rence o f  t i n  granites 
w i t h  associated vein, 
greisen, and/or t a c t i t e  
deposits 

(a) (Pb, Zn, Cu)--possible (a)Lead and zinc s t ra ta-  
stratabound (volcano- bound volcanogenic(7) 

9 enic7) su l f i de  deposits m s s i v e  and/or dissemi- 
b)(Cu, Mo)--possible nated s u l f i d e  deposits 

porphyry deposits i n  chlort te-muscovite- 
quartz sch i s t  w i t h  i n t e r -  
f o l i a t e d  augen gneiss and 
amphibol i t e  be1 ieved t o  
be mainly netanlorphosed 
f e l s i c  t o  intermediate 
volcanfc rocks. 
(b)Northern pa r t  o f  area 
contains Upper Cretaceous- 
lower T e r t i a r y  f e l s i c  i n -  
t r u s i v e  and ex t rus ive  
porphyries w i t h  geochemi- 
c a l l y  anomalous concen- 
t r a t i o n s  o f  copper, 
molybdenum, and o ther  
base metals, espec ia l ly  
f n  oxlde residues o f  spa- 
t i a l l y  r e l a ted  stream- 
sediment samples. Area 
i s  accordingly pennissive 
f o r  t he  occurrence o f  
porphyry-type copper- 
molybdenum deposits. 
(See area 28(a) above) 

polymetal lodes, 
(c)Small t o t a l  pro- 
duct ion o f  gold 
(<31kg; <to00 oz) 
since e a r l y  1900's 
from a few small 
scattered placer 
operations. Re- 
source potental  
a l l  categories, 
probably low. 
(d)Def in i  t i v e  r e -  
source data lack-  

l:Ybefini t i  ve re -  
source data lack-  
ing  

(a)Host rocks l o -  (a)Poorly exposed area I n  
c a l l y  conta in  v i s -  eastern Tanacross quad- 
i b l e  disseminated rangle covered by com- 
su l f i de  minerals.  p le ted USGS AMRAP studies. 
Geochemical stud- Intense indust ry  explora- 
ies  under USGS t i o n  i n te res t  
AMRAP program show 
anomalous concen- 
t r a t i ons  o f  lead 
and zinc, espe- 
c i a l l y  i n  oxide 
residues o f  stream- 
sediment samples. 
1977 indust ry -  
sponsored dirborne 
and ground geophy- 
s i ca l  and ground 
geochemical sam- 
p l  i ng  programs have 
i d e n t f f  i ed  numerous 
s izab le  anomalles, 
several o f  which 
are  s p a t i a l l y  re-  
l a ted  t o  anoma- 
l ous l y  h igh lead- 
zinc values i n  s o i l  
samples. Resource 
po ten t i a l  remains 
un iden t i f i ed  i n  
absence o f  t e s t  
d r i l l i n g  but  could 
invo lve a s izab le  
tonnage 

(a)Favorable host 90% 50% 10% chance ( a ) f e l s i c  and 
rocks, together w i t h  t ha t  intermediate 
anolnalaus values o f  there volcanogenic 
lead and zinc i n  are s u l f i d e  model 
stream and s o i l  Sam- 0 2 4 deposits 
p les  a t  places spa- or  1110re 
t i a l l y  re la ted t o  
geophysical anoma- 
1 ies  (conductors) 
suggest the reg ion 
may conta in  f e l s i c  

and intermediate 
volcanogenic su l -  
f i d e  deposits 
(b)The northern pa r t  
o f  the region con- 
ta ins  geologic e l e -  
~ i ~ e n t s  s i m i l a r  t o  
those i n  (a)28, and 
i s  therefore con- 
sidered pennissive 
f o r  the occurrence 
o f  undiscovered por- 
phyry copper deposits 

(b)  porphyry 
copper model 
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1 Related data occur on l i n e  f ran column t o  column; a l l  data i n  metr ic un i ts ;  

NS, not s i g n i f i c a n t ;  *, s i g n i f i c a n t  a t  ?,-percent level ;  **, s ign i f i can t  a t  1 percent level1 

Average gold grade- local ly 
s i g n i f i c a n t  but not deter-  
mined 

Porphyry Tonnage o f  ore (mi 11 ions 
o f  tons) 

Oeposi t Type Tonnage and grade 
! var iables ( u n i t s  ; i n  parenthesis) 

Tonnage of ore ( m i l l  ions 
of tons) 

?orphyry , Average copper grade 
(percent)  

Copper Average molybdenum grade 

I (percent 

Molybdenum Average molybdenun grade 
(percent Mo) 

Number of / Correlat ion coef f i c ien t  of 1 90 percent / 50 percent / 10 percent 
d e ~ o s i t s  used l i s t e d  var iab le  w i th  v a r i -  of d e w s i t s  i of deposits of deposits 
i n  developing I able on l i n e  w i th  .t i n  ;have a t  leas t  1 have a t  leas t  1 have a t  ieas t  

model 4 column2 I ! 

I 
4 1 20 190 1 130 

Is land 

Arc 

porphyry 

41 

4 1 

41 

41 

41 

Tonnage of ore ( m i l l i o n s  
o f  tons) 

I Average copper grade 
(percent)  
Average molybdenum grade 
(oercent Mo) 

P o d i f o n  

Chromi t e  

Average gold grade 
l o c a l l y  s ign i f i can t .  
bu t  no t  de ten ined 

i 
w i th  tonnage of ore = i 0.: 3.3 

I 
1 i 0.55 

-0.07 NS i i 0.903 I 0.031 i O.O 

20 100 1 430 

Copper 

Skarn 

w i t h  tonnage o f  ore = 
-0.07 NS 

Tonnage of Cr203 ( tons) 

Tonnage o f  ore ( m i l l  ions 
of tons) 

Average copper grade 
(percent) 

Volcanogenic Average copper grade / (percent) 

268 

Mafic 

Average zinc grade ex- 
c luding deposits wi thout 
reported grades (percent) 

Average gold grade- 
l o c a l l y  s i g n i f i c a n t  but 
not de ten ined 

0 . i  

0.0 

Fe ls ic  and ] Tonnage of ore ( m i l l i o n s  1 89 1 1 0.19 1 1.9 1 18.0 

0.3 

0.008 
I 0 . j5  

Tonnage o f  ore (mi 11 ions 
o f  tons) 

Intermediate 

Volcanogenic 

Massive 

Su l f ide  

I 

37 

o f  tons) 
Average copper grade 
(percent) 

Average zinc grade ex- 
c luding deposits wi thout 
reported grades (percent) 

Average lead grade ex- 
c luding deposits wi thout 
reported grades (percent) 

Tonnage contained gold 
excluding deposits wi th-  
out reported gold f tons) 

Tonnage contained s i l v e r  
excluding deposits wi th-  
out reported s i l v e r  ( tons) 

w i t h  tonnage of ore - I 0.14 
-0.41- 

w i t h  tonnage o f  ore = 
0.25 NS I 
w i t h  tonnage o f  ore = 
-0.02 NS 

w i t h  tonnage o f  ore = 
0.78- 

w i t h  tonnage of ore = 
0.82". 

1.70 

3.80 

0.95 

2.90 

ao. oo 

Nickel Average ntckel  grade I 48 I w i t h  tonnage o f  ore - I 0.32 0.61 . 1 1.23 
f ~ e r c e n  t ) -0.03 NS I 

Tonnage o f  ore (mi 11 ions 
o f  tons) 

Sulfide I Average copper grade 1 w i t h  tonnage o f  ore = I 0.19 0.47 1 1.20 
( ~ e r c e n t )  1 0.03 !iS ! 

48 

1 gold {tons) I Gold ! 

Mercury 

I I I 1 I 

SkarnlTacrite 1 Tonnage o f  ore (mi l l ions  31 ! i 0.024 0.63 1 i 

( o f  ions) ! I 
Tungsten j Average tungsten grade i 31 ! wi th  :onnage 3C ore = ! 0.24 0.51 I i . l C  

t (percent W) -3.34 YS 
i 

, 1 
I 

1.20 1 

Tonnage of contained 
mercury (tons ) 

5.90 

Vein 1 Tonnage of contained 43 0.29 3.30 1 33.30 

w i t h  n icke l  grade = 
0.04 1:s 

165 I 

I 

I 
I 

0.09 3.10 120.:; 

I 


