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MINERAL RESOURCES OF THE ARCTIC NATIONAL WILDLIFE RANGE 

RESOURCES: 

The W i l d l i f e  Range contains known resources o f  phosphate rock, uranium, hydrocarbons, and coal. These resources 
have been observed, but  no t  measured, and may be o f  small s i z e  o r  low grade. I n  add i t ion ,  i t  has po ten t i a l  f o r  
resources of t i n ,  molybdenum, tungsten, copper, lead and zinc,  b a r i t e  and gold. The areas thought t o  be ltIOSt favorable 
fo r  phosphate rock and for  some o f  t he  metals have been sampled i n  reconnaissance fashion. The r e s t  of the  W i l d l i f e  
Range has no t  been explored f o r  resources, and i n  much o f  i t  the  rocks are  concealed by s u r f i c i a l  deposits; an est imate 
of po ten t i a l  resources i n  those areas can on l y  be made by inference from the geologic re la t i onsh ips  found I n  the sampled 
areas. 

GEOLOGIC SETTING: 

The geologic d i v i s i o n s  o f  t he  W i l d l i f e  Range correspond genera l ly  t o  i t s  physiographic d iv is lons .  The Rmanzof 
Mountains form the backbone o f  the  Range. Low l i n e a r  ranges f o n  the mountain f r o n t  nor th  o f  the  Romanzofs, wh i l e  
rugged mountains and broad va l leys  make up the Brooks Range t o  the south. The s t i l l  lower A r c t i c  f o o t h i l l s  and coastal  
p l a i n  and the Porcupine plateau form the northern and southern e x t r m i t i e s  o f  the W i l d l i f e  Range. The A r c t i c  coastal  
p l a i n  and footh i  11 s a re  covered w i t h  unconsol ida ted deposi ts and are  underla i n  by Cretaceous and T e r t i a r y  sediments t h a t  
d i p  reg iona l l y  northward and were probably der ived from erosion o f  t he  ancestral  Brooks Range. The low northern 
lnountains are character ized by long open t o  recumbent east- t rending fo lds .  I n  the east they cons is t  most ly o f  lower 
Paleozoic o r  Precambrian rocks, and i n  the west are  most ly o f  upper Paleozoic and Mesozoic rocks, w i t h  o lde r  rocks 
exposed i n  the cores of t he  fo lds.  The Romanzof Mountains a re  a broad an t i c l i no r i um of s l i g h t l y  metamorphosed 
Precambrian sedimentary rocks, ove r l a i n  by lower Paleozoic rocks and in t ruded by grani te.  The an t i c1  inor ium includes 
la rge areas of lower Paleozoic che r t  and interbedded vo lcan ic  rocks and limestone, whereas i n  the folded mountains t o  
the north,  volcanic rocks a re  less  abundant and l imestone and dolomite are  more abundant. 

The Porcupine plateau and the  mountains o f  the  Brooks Range south o f  the cont inenta l  d i v i d e  are  composed most ly of 
imbr ica te  thrust-sheets o f  Carboniferous l imestone and Permian and T r i ass i c  shale and sandstone. Lower Paleozoic rocks 
are exposed i n  th ree long fau l ted  a n t i c l i n a l  be l ts ,  and i n  d m i c a l  u p l i f t s  around g ran i t e  i n t rus ions  a t  Bear M u n t a i n  
and Ammerman Mountain. Volcanic rocks probably equivalent t o  those i n  the  nor th  are exposed i n  the cores o f  the l a rge r  
a n t i c l i n e s .  The southernmost rocks i n  the  W i l d l i f e  Range are  a separate sequence o f  cher t ,  shale and maf ic igneous 
rocks of probable Mesozoic age t h a t  have been t h r u s t  northward over the  Paleozoic rocks. 

A t  l e a s t  th ree i n t e r v a l s  o f  u p l i f t  and erosion i n  and nor th  o f  the  Romanzof Mountains are evidenced by 
unconformities a t  the  base of the Mississippian, Lower Cretaceous and Upper Cretaceous rocks. Folds i n  very young 
T e r t i a r y  rocks, and t i l t e d  Quaternary gravels along the A r c t i c  coast show t h a t  the most recent f o l d i n g  continued i n t o  
Quaternary time. 

The g ran i t e  i n t rus ions  have a wide range i n  age. The South stock i n  the Romanzof Mountains has been 
rad iome t r i ca l l y  dated as S i l u r i a n  (Reiser and others.  1974), and the neighbor ing Okpilak b a t h o l i t h  as Cretaceous (Sable. 
1965). The gran i tes  near Bear Mountain have not  been dated, but  probably are  younger than Mississtppian. 

FAVORABLE POTENTIAL MINERAL RESOURCE AREAS: 

The areas ou t l i ned  on the Mineral Resources map (sheet 4 )  are those considered favorable f o r  mineral  resources on 
the basis o f  ava i l ab le  data. The p r o b a b i l i t y  of the occurrence o f  a deposi t  o f  any s i ze  o r  grade has not  been estimated, 
nor has any account been taken of t he  economic f ac to rs  t h a t  determine whether o r  not  any deposi t  would be exp lo i tab le .  

Favorable areas are  ou t l i ned  on the basis of two kinds o f  evidence: 1 ) d i r e c t  evidence from mineral  occurrences o r  
from chemical analyses of  samples t h a t  a p a r t i c u l a r  element i s  present, a t  l e a s t  l o c a l l y ,  i n  above-average 
concentrat ions i n  rocks t h a t  a re  genera l ly  favorable f o r  deposi ts o f  t h a t  element; 2)  inference t h a t  an element may be 
present because the rocks are the same k ind as those i n  which i t  i s  present elsewhere i n  the region, or,  i n  the case of 
uranium, inference t h a t  an element may have been eroded f ra i t s  known host  rock and redeposited i n t o  another favorable 
k ind  o f  rock. 

Using these c r i t e r i a ,  the  se lec t i on  o f  favorable areas i s  severely l i m i t e d  by the amount and geographic I 

d i s t r i b u t i o n  of t he  geochemical samples, most o f  which a re  from the areas around the g r a n i t i c  rocks. I n  pa r t i cu la r ,  t he  
la rge unsampled areas o f  lower and upper Paleozoic l imestone and dolomite, which could be favorable hosts f o r  mineral  
deposits, have been omit ted f o r  lack  o f  data. 

The ava i l ab le  in format ion  cons is ts  o f  the  geologic mapping, which i s  based on f ie ldwork  i n  the  area nor th  o f  69' 
l a t i t u d e ,  bu t  i s  based on pho to in te rp re ta t i on  i n  about h a l f  the  area south o f  69" l a t i t u d e ;  observations o f  mineral  
occurrences i nc iden ta l  t o  the mapping; b r i e f  reconnaissance s tud ies  o f  phosphate and uranium; and 284 samples o f  stream I 

sediments--less than one-fourth the number needed for  a reconnaissance o f  the whole W i l d l i f e  Range. L i t t l e  prospecting 
and no known mining has been done. I 

OIL AND GAS: 

O i l  and t a r  occur i n  seeps on the A r c t i c  coast. The po ten t i a l  o i l  and gas resources o f  the W i l d l i f e  Range w i l l  be 
discussed i n  a separate repor t .  I 
COAL : 

Minor amounts o f  coal  occur i n  the Miss iss ipp ian Kekikt.uk Conglomerate and Kayak Shale, agnd i n  the Upper CretaCeOUS 
and T e r t i a r y  rocks, bu t  a l l  t he  known beds a re  less  than 1 foo t  th ick .  The Lower Cretaceous format ion t h a t  contains 
abundant coal f a r t h e r  west i s  apparent ly not  coal-bear ing i n  t h i s  area, nor i s  the lower p a r t  o f  the Upper Cretaceous 
nonmarine u n i t  (Detterman and others,  1975). The extensive s u r f i c i a l  deposi ts i n  the coastal  p l a i n  lnay c 0 ~ e a l  S O W  
T e r t i a r y  o r  Upper Cretaceous coal beds i n  Area A, bu t  from the e x i s t i n g  data coal i s  not  considered a s i g n i f i c a n t  
resource i n  t he  W i l d l i f e  Range. 



PHOSPHATE ROCK: 

Phosphatic rocks are  c m o n  i n  the  T r i ass i c  Shubl ik Fona t i on .  I n  the on l y  complete exposure o f  the  formation 
sampled a t  I - f o o t  i n t e r v a l s  ( l o c a l i t y  8 )  25 f e e t  o f  beds conta in ing an average 8.6 percent t o  19.2 percent P205 per  
5-foot i n t e r v a l  occur about 100 f e e t  above the base o f  t he  Shublik, and 30 f e e t  o f  beds containing an average 5.6 
percent t o  18.7 percent P205 per 5- foot  i n t e r v a l  occur about 300 f e e t  above the base. Single grab samples t h a t  conta in  
15 percent t o  35.8 percent P205 a t  o ther  l o c a l i t i e s  (4, 5, 10, 12, 15) i nd i ca te  t h a t  phosphate rock occurs i n  the  lowest 
100 feet  and about 300 f e e t  above the  base o f  t he  fonnat ion i n  Areas D. E. and F. Phosphate rock may a l so  be present i n  
par ts  of Area H, but  a t  l o c a l i t y  11, near the  east end o f  the  Shublik outcrop be l t .  no more than 1 percent P205 was 
found i n  f l v e  samples from a completely exposed section. A t  the  next exposures t o  the east, i n  Canada, and t o  the  
southeast a t  Joe Creek, the  Shublik i s  sandy, and no phosphate i s  reported (Mountjoy. 1967). Along the northeast edge 
of t he  Sad leroch i t  Mountains and w i t h i n  par ts  o f  t he  Brooks Range, the  Shubl ik i s  missing because o f  erosion dur ing  
Cretaceous time. Phosphate rock a t  depths less  than 500 feet  i s  there fore  probably conf ined t o  the areas shown. 

BAR1 TE: 

A bed o r  lens o f  wh i t e  massive b a r i t e  about 20 f e e t  t h i c k  and a t  l e a s t  100 f e e t  long i s  interbedded w i t h  the  che r t  
and shale of u n i t  Mzm (sheet 1 ) a t  l o c a l i t y  54. U n i t  Mzm extends i n t o  t he  southern p a r t  o f  the  W i l d l i f e  Range i n  Area Y. 
Although no b a r i t e  was found i n  Area Y ,  the  area i s  considered favorable f o r  bedded b a r i t e  deposi ts because che r t  and 
shale a r e  a comon environment f o r  such deposits, and because o f  the  prox imi ty  o f  the  known deposit. 

URANIUM: 

Four samples o f  g r a n i t e  from the  Okpilak bathol  i t h  ( l o c a l i t i e s  22 and 24) conta in  50 t o  80 ppn (par ts  per m i l l i o n )  
equ iva lent  uranium, 10 t o  20 times as much as the uranium content of the  average g r a n i t e  (Finch and others, 1973). One 
analyzed sample of g r a n i t e  f r a n  an unknown l o c a l i t y  i n  the  b a t h o l i t h  contains 17 ppm c h m i c a l  uranium and 52 ppm thor ium 
(A. H. Lachenbruch and J. H. Sass, personal comnun., 1976). more than fou r  times as much uranium as the average grani te.  
Most o f  t he  uranium may be w i t h i n  t he  b i o t i t e  c r ys ta l s  (White, 1952). Stream-sediment samples suggest t h a t  the  uranium 
may be concentrated i n  the  i n t e r i o r  o f  t h e  Okpilak ba tho l i t h ,  and i s  less  abundant a t  i t s  margins and i n  the  J 0 and 
South stocks. S i x t y - s i x  samples o f  sediment from streams i n  and around the gran i tes  were analyzed fo r  uraniunf? E igh t  
o f  the 11 f r a n  the  i n t e r i o r  o f  t he  Okpilak b a t h o l i t h  conta in  5 t o  39 ppm uranium, whereas the e i g h t  samples from the 
Jago and South stocks conta in  less  than 1.5 ppm uranium, and a l l  bu t  three o f  the 47 samples from the margins of the  
Okpilak b a t h o l i t h  conta in  less  than 5 ppm uranium. One o f  the  three exceptions i s  near l o c a l i t y  31, where ana lys is  of 
panned concentrates confirms the presence o f  uranium. Rocks t h a t  have l a rge  volume and conta in  about 70 ppm uranium are  
classed as cond i t iona l ,  subeconomic resources (Finch and others, 1973). For t h i s  reason the Okpilak b a t h o l i t h  i s  show 
as a favorab le  p o t e n t i a l  resource area. 

Uranium a lso  occurs i n  h igher  than average concentrat ions i n  t he  Jurassic Kingak Shale (20 t o  30 ppn a t  l o c a l i t i e s  
1 ,  8, 10, and 11) and i n  the  more phosphatic beds o f  t he  Shubl ik Formation (30 t o  80 ppm a t  l o c a l i t i e s  4. 5, 10, 15, 
16). The urani ferous g ran i t e  and sedimentary rocks i n  the  mountains may have been p a r t  o f  the  source area from which 
the  Cretaceous and T e r t i a r y  nonmarine sediments of  the  coastal  p l a i n  were derived. Nonmarine and marginal marine 
sedimentary rocks a re  the  p r i n c i p a l  s i t e  o f  uranium deposi ts i n  the Uni ted States (Finch and others, 1973). Therefore, 
although no uranium i s  known t o  occur i n  it, the approximate area i n  which these Cretaceous and T e r t i a r y  nornar ine rocks 
c rop ou t  (Area A) i s  shown as favorab le  f o r  uranium. 

TIN: 

T i n  l oca l i zed  i n  t he  area around the  Okpilak bathol  i t h  (Area J )  i s  the  m e t a l l i c  resource most l i k e l y  t o  occur i n  
the W i l d l i f e  Range. The on l y  stream-sediment samples t h a t  conta in  t i n  i n  detectable concentrations (10 ppm o r  more) are  
f r a n  the area of the  b a t h o l i t h  (sheet 2), and about ha l f  of the samples from t h i s  area contain t i n  i n  concentrat ions of 
10 t o  300 ppm. Beryl l ium, a comnon associate of t i n ,  a l so  occurs i n  anomalous concentrat ions (10 t o  70 ppn) i n  stream- 
sediment samples on l y  i n  t h i s  area. Panned concentrates of stream sediments near the  north, south and west borders of 
the b a t h o l i t h  a l s o  confirm t h e  presence o f  t i n .  

F i f teen samples o f  g r a n i t e  f r a n  the  b a t h o l i t h  conta in  an average 10 ppn t i n  and 11 ppm beryl l ium, tw ice  as much as 
the average g r a n i t e  ( 3  t o  5 ppn t i n ,  2 t o  5 ppn bery l l ium,  Hawley, 1966). and as much beryl l ium, bu t  l ess  t i n  than the 
average t i n  g ran i t e  from product ive areas (16 t o  23 ppm t i n ,  7 t o  14 ppm bery l l ium,  Hawley. 1966). The Okpilak 
b a t h o l i t h  a lso  resembles t he  t i n  gran i tes  i n  t he  abundance of f l u o r i t e ,  which occurs i n  the grani te,  and a lso  i n  
greisens and contact  rocks ( l o c a l i t i e s  26, 28, 30, 36). f n  contrast, no evidence o f  t i n  has been found around the 
nearby Jago stock and South stock. where stream sediments conta in  no detectable t i n  and no more than 3 ppm beryl l ium. 
Analyses of s i n g l e  g r a n i t e  samples f r a n  each stock a lso  show no detectable t i n  and on ly  2 t o  5 ppm beryl l ium. 

The h ighest  known concentrat ions of t i n  are  near t he  zone of skarn and p y r i t i c  sch i s t  a t  the  west contact  of the  
Okpiklak bathol  i t h ,  where 300 ppm t i n  occurs i n  one stream-sediment sample near l o c a l i t y  33, and more than 0.1 percent 
t i n  ( t he  maximum l i m i t  o f  t he  a n a l y t i c  method) occurs i n  panned concentrates o f  stream sediments a t  l o c a l i t i e s  32, 33 
and 39. According t o  Sainsbury and Reed (1973) t i n  i s  evident i n  ord inary  unpanned stream-sediment samples on l y  where 
the t i n  occurs w i t h  su l f i des .  The good c o r r e l a t i o n  of t he  r e s u l t s  from the stream-sediment samples and the panned 
samples thus suggests t h a t  t he  t i n  near t he  contact  zone i s  associated w i t h  su l f i des  j u s t  as i t  i s  associated w i t h  lead. 
z inc  and copper su l f ides  a t  l o c a l i t i e s  27 and 30. 

Small d e t r i t a l  fragments of c a s s i t e r i t e  ( l o c a l i t y  29) and l a rge  fragments o f  tourmal ine occur i n  t he  Miss iss ipp ian 
Kekiktuk Conglomerate from west of  the  b a t h o l i t h  t o  Lake Schrader. Recycled t i n  from t h i s  conglomerate may be the  
source of the  t i n  i n  the  s ing le  stream-sediment sample shown 8 mi les  southwest o f  the  b a t h o l i t h  (sheet 2). Reed (1968) 
suggested t h a t  the  t i n  and tourmal ine i n  the  Kekikt.uk might have come from veins h igh i n  the  b a t h o l i t h  O r  i n  the  
ove r l y i ng  pre-Mississippian sedimentary rocks t h a t  were exposed t o  erosion i n  Ear ly  Mississippian time. If SO. MnY of 
these veins have long s ince been eroded away. However, t i n  deposi ts may s t i l l  e x i s t  i n  the remaining pa r t s  of the  
contac t  zones o r  i n  t he  greisens and p y r i t i c  zones t h a t  occur w i t h i n  the  g ran i t e  (Sable. 1965). 

Samples of g r a n i t e  and r h y o l i t e  from the  Lo i s  stock and Bear Mountain I n t rus i ves  ( f i g .  2) contain about 7 ppn t f n  
and 8.5 p m  beryl l ium, more than the  average grani te,  bu t  l ess  than the Okpilak ba tho l l t h .  A t r ace  of t i n  occurs with 
tungsten i n  gossan on a r h y o l i t e  d i ke  near Bear Mountain ( l o c a l i t y  48). bu t  no o ther  evidence o f  t i n  was found. 



MOLYBDENUM: 

Molybdenum i n  concentrat ions l a rge  enough t o  be detected a n a l y t i c a l l y  (5  ppm) i s  uncomnon i n  stream-sediment 
samples from the W i l d l i f e  Range (sheet 3). It occurs i n  three d i f f e r e n t  geologic associat ions:  1 )  around g r a n i t i c  
in t rus ives .  2) i n  some areas o f  maf ic volcanic rocks. 3) i n  an area o f  Cretaceous and T e r t i a r y  sedimentary rocks. 

The h ighest  concentrat ions o f  molybdenum are  i n  t he  stream dra in ing a small r h y o l i t e  i n t r u s i v e  a t  Bear Mountain 
(Area V ) ,  where two stream-sediment samples conta in  200 t o  1.000 ppm molybdenum. 50 t o  200 ppm tungsten and 150 t o  200 
ppm lead. Jus t  east o f  the i n t r u s i v e  smal ler  amounts o f  molybdenum occur w i t h  h igh concentrations of lead, Zinc, and 
l o c a l l y  w i t h  copper where small unmapped r h y o l i t e  dikes i n t rude  p h y l l  i te, greenstone and quar tz i te .  One d i ke  contains 
30 ppm molybdenum, and s o i l  from the contac t  zone of another d i ke  ( l o c a l i t y  50) contains 200 ppn molybdenum i n  add i t i on  
t o  lead, z inc  and copper i n  h igh  concentrations. The assoc ia t ion  of; anaa lous  amounts o f  molybdenum w i t h  tungsten. 
lead, z inc  and some copper suggests a porphyry-type molybdenum deposi t  i n  Area V. 

Although no molybdenum was detected i n  the 15 analyzed g ran i t e  samples from the Okpilak batho l i th ,  v i s i b l e  
molybdenite occurs l o c a l l y  i n  the  b a t h o l i t h  ( l o c a l i t i e s  25 and 34). and 5 t o  10 ppm molybdenum was found i n  f i v e  
samples o f  stream sediments i n  and around the ba tho l i t h ,  genera l ly  w i t h  h igh concentrat ions o f  t i n ,  lead and Zinc. 
Area J i s  there fore  shown as favorab le  f o r  t he  occurrence o f  molybdenum, although the po ten t i a l  i s  low, because of t h e  
low concentrat ions found. 

I n  the area of vo lcan ic  rocks and che r t  south of the Okpilak b a t h o l i t h  and South stock, the assoc ia t ion  of 
de tec tab le  molybdenum i n  stream sediments w i t h  h igh concentrat ions o f  copper and l o c a l l y  o f  z inc i s  i n te rp re ted  as 
evidence of copper m ine ra l i za t i on  i n  Areas N and P. 

Molybdenum and z inc  i n  stream sediments f r an  the  areas of Jurassic and Cretaceous rocks no r th  and south of t h e  
Sadlerochi t  Mountains may be der ived from black shales. I n  the  nearest sampled sect ions ( l o c a l i t i e s  8 and 14) 10 
samples of the  Jurassic Kingak Shale conta in  an average o f  18 ppm molybdenum. The h i g h l y  organic Upper and Lower 
Cretaceous b lack  shales i n  t h i s  area may conta in  even more, bu t  none has been analyzed. The molybdenum i n  the  area of 
T e r t i a r y  rocks near t he  A r c t i c  coast has no apparent nearby source. 

Area T has been i n te rp re ted  from a e r i a l  photographs t o  be g r a n i t i c  l i k e  those near Bear Mountain, and on 
t h a t  account has been shown t o  have questionable po ten t i a l  f o r  molybdenum. 

COPPER: 

The o lde r  volcanic rocks i n  the  W i l d l i f e  Range have a h igh i n t r i n s i c  copper content. Most o f  the observed 
occurrences o f  copper minerals are  i n  o r  near these volcanic rocks, and h a l f  o f  the stream-sediment samples t h a t  conta in  
h igh  concentrat ions of  copper (sheet 3)  a re  a lso  near those areas. 

Four samples of t he  extensive u n i t  o f  volcanic rocks and l imestone (Cv) co l l ec ted  i n  the  Hulahula and Egaksrak 
River areas conta in  an average o f  280 ppm copper (range 30 t o  700 ppm). The u n i t  o f  basal t ,  andesi t e  and r h y o l i t e  (m) 
t h a t  under l ies  Devonian o r  o lde r  1 imestone along the northwestern mountain f r o n t  contains an average of 108 ppm copper 
i n  10 samples (range 20 t o  200 ppm), and the u n i t  o f  basal t i c  subaer ia l  f lows, i n t rus i ves  and s l a t e  (mv) t h a t  under l ies  
t h i s  1 imestone i n  pa r t s  o f  t h e  same area contains an average of 217 ppn copper i n  13 samples (range 50 t o  500 pw) .  
Elsewhere, t h i s  u n i t  (mv) contains 150 t o  300 ppm copper i n  basa l t  a t  t he  one l o c a l i t y  sampled near the  lower Kongakut 
River. I n  the southern p a r t  o f  t he  W i l d l i f e  Range basa l t  i n  the  r h y o l i t e  and volcanic u n i t  (rmv) 5 mi les  west Of 
l o c a l i t y  47 contains 200 ppm copper, whereas r h y o l i t e  and dac i t e  i n  t h a t  u n i t  conta in  on l y  3 ppm t o  20 ppm. NO 
molybdenum was detected i n  any o f  the  vo lcan ic  rocks. 

Minor amounts of copper minerals occur i n  t he  vo lcan ic  rocks a t  l o c a l i t i e s  2, 6, 17, 41, and 47, and i n  adjacent 
sedimentary rocks a t  l o c a l i t i e s  7, 42, and 43; n a t i v e  copper i n  basa l t  has been reported a t  l o c a l i t i e s  3 and 7. Because 
of t h e i r  h igh  copper content the  areas o f  o l de r  vo lcan ic  rocks have been shown as favorable f o r  po ten t i a l  copper 
deposi ts (Areas B, C, G, I, L, M, 0, Q, R. S) , o m i t t i n g  the  areas where u n i t  mv contains vo lcan ic  wacke and s l a t e  ra the r  
than igneous rocks and s la te .  

Stream-sediment samples t h a t  conta in  100 t o  150 ppm copper c l u s t e r  around the volcanic rocks (sheet 3). Although 
these samples conta in  l ess  copper than the average amount found i n  the  vo lcan ic  rocks themselves, they may be 
s i g n i f i c a n t  of h igher concentrat ions.  El sewhere i n  t h e  Brooks Range. samples from streams t h a t  d r a i n  massive s u l f i d e  
volcanogenic copper deposi ts conta in  up t o  15.000 ppm copper near the deposit. b u t  less  than 200 ppm copper 2 mi les  
downstream, and copper values above 125 ppn have been considered anomalous (Garland and others, 1973, 1975). 

Two i r r r e g u l a r  areas (N and P) o f  favorab le  po ten t i a l  f o r  copper have been ou t l i ned  around the  g r a n i t i c  South stock 
and p a r t  of t h e  vo lcan ic  rocks. I n  these areas stream sediments l o c a l l y  conta in  r e l a t i v e l y  high concentrat ions of z inc,  
molybdenum o r  arsenic i n  add i t i on  t o  copper, and the  sedimentary rocks ove r l y i ng  the volcanics show signs Of  Copper 
m ine ra l i za t i on  ( l o c a l i t i e s  42 and 46). A high concentrat ion of copper occurs i n  stream sediments a t  the  South stock. 
These data suggest mob i l i za t i on  o f  t he  copper and the add i t i on  of o ther  metals, poss ib ly  re la ted  i n  p a r t  t o  i n t r u s i o n  of 
the  South stock. The Jago stock (Area K) has been shown as having questionable po ten t i a l  f o r  copper because of i t s  
r e l a t i v e l y  h igh concentrat ion i n  one sample o f  stream sediments there. 

Potent ia l  copper resources may occur i n  veins, strata-bound, o r  massive s u l f i d e  deposi ts i n  the vo lcan ic  rocks, i n  
ve in  o r  replacement deposi ts i n  t he  adjacent sedimentary rocks, and poss ib ly  as porphyry deposi ts i n  o r  around the South 
stock. 

LEAD AN0 ZINC: 

Galena and s p h a l e r i t e  occur i n  quartz veins i n  t h e  Okpllak bath01 i t h  and the adjacent s c h i s t  ( l o c a l i t i e s  28, 37 and 
271, and i n  skarn a t  t h e  contac t  zone west of  t he  b a t h o l i t h  ( l o c a l i t y  30). Galena, and l o c a l l y  spha ler i te ,  a lso  Occur 
w i t h  quartz a t  t he  contacts o f  small r h y o l i t e  dikes near Bear Mountain ( l o c a l i t i e s  49 and 50). and disseminated i n  
vein1 e ts  i n  t he  nearby greenstone ( l o c a l i t y  53). 

Anomalous amounts of lead were found i n  stream sedfments a t  bo th  t he  Okpllak b a t h o l i t h  and the  Bear Mountain 
i n t rus i ves .  The h ighest  concentrat ions are  I n  t h e  area of  small unmapped rhyo l  i t e  dikes near Bear Mountain (Area W )  
where 200 Ppm t o  1,500 ppn lead occurs w i t h  190 ppm t o  560 ppm z inc  and l o c a l l y  w i t h  as much as 150 ppn copper. SmpleS 
from the  area of t he  mapped r h y o l i t e  i n t r u s i v e '  imnediately t o  t he  west i n  Area V conta in  much molybdenum, bu t  less  lead 
and z1nC. Lower concentrat ions o f  a l l  metals were found t o  the  east around the  Lo is  stock (Area X ) ,  but  both areas W 
and X have p o t e n t i a l  f o r  v e i n  deposi ts.  



Mineralization i n  the p y r i t i c  zones o f  the Okpilak b a t h o l i t h  i s  ind icated by stream sediments tha t  conta in  200 ppm 
t o  500 PPn lead, l o c a l l y  accompanied by r e l a t i v e l y  high concentrations o f  molybdenum and arsenic (near l o c a l i t y  34). 
Minera l iza t ion a t  the b a t h o l i t h  margins i s  ind icated by sediment samples w i th  300 ppn lead and anomalous amounts of 
tungsten and arseni .~ (near l o c a l i t i e s  27 and 32). Area J has favorable, but  low po ten t i a l  f o r  lead deposits i n  the 
a l t e red  contact zones. 

TUNGSTEN: 

The on ly  known occurrence o f  tungsten minerals i n  the W i l d l i f e  Range i's the scheel i te  i n  panned concentrates of 
Stream sediments from near the Okpilak b a t h o l i t h  ( l o c a l i t y  21). The anomalous concentrations of tungsten i n  Stream- 
sediment Samples a lso i nd i ca te  t h a t  i t  i s  present i n  the outer p a r t  o f  the b a t h o l i t h  and i n  the a l t e red  schist- and skarn 
along i t s  Western margin (Area J).  The highest concentrat ion o f  tungsten i n  stream sediments (200 ppm) i s  w i t h  the 
highest concentrat ion of molybdenum a t  the r h y o l i t e  i n t r u s i v e  near Bear Mountain (Area V), where tungsten may occur as 
pa r t  of a molybdenum porphyry-type deposit. 

GOLD: 

The on l y  known mineral c la im i n  the W i l d l f f e  Range I s  the go ld  placer c la im reported t o  have been near l o c a l i t y  40. 
No product ion i s  reported, bu t  probably enough o f  a showing was present t o  warrant b r i ng ing  I n  the equipment found a few 
mi les  away. Traces o f  go ld  were found i n  one stream-sediment sample a t  the east contact o f  the b a t h o l i t h  and i n  another 
stream-sediment sample and a panned sample ( l o c a l i t y  33) downstream f r a n  the zone o f  a l t e red  sch i s t  on the west f lank of 
the ba tho l i t h .  The presence here o f  go ld  i n  two streams whose sediments a lso contain anomalous amounts o f  arsenic 
ind icates  t h a t  a t  l e a s t  t h i s  margin o f  the b a t h o l i t h  (Area J )  has favorable po ten t i a l  f o r  gold. 

u ~ n a l ~ s e s  fo r  uranium i n  stream sediment samples were made by J. D. Hoffman and D. E. Detra, U.S. Geological Survey, 
Denver, Colorado, 1976. 
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