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GEOLOGY AND GEOCHEMISTRY NEAR WALKER LAKE, SOUTHERN SURVEY PASS QUADRANGLE, ARCTIC 
ALASKA -- 
by Crawford E. F r i t t s ,  G i l b e r t  R .  Eakins  and Robert  E .  Garland 

Geo log i ca l  mapping and geochemical  s t ream-sediment  sampl ing  were unde r t aken  
i n  t h e  summer of  1971  i n  t h e  s o u t h e r n  p a r t  of t h e  Survey P a s s  quad rang l e  n e a r  
Walker Lake ( f i g .  5) f o r  two main r e a s o n s .  (1 )  I n  1968,  t h e  s e n i o r  a u t h o r  had 
begun a  long-term s tudy  of a b road ,  complexly deformed b e l t  o f  copper -bear ing  
metased imentary  and me tavo l can i c  r o c k s  a long  t h e  s o u t h e r n  f l a n k  o f  t h e  Brooks Range, 
ex t end ing  eas tward  from t h e  Cosmos H i l l s  th rough t h e  Angayucham Mountains toward 
Walker Lake. F i e l d  work n e a r  Walker Lake i n  1971  was a  l o g i c a l  c o n t i n u a t i o n  of t h a t  
p r o j e c t .  ( 2 )  I n  l a t e  1970 ,  t h e  U .  S .  Bureau of Land Management proposed a  new 
c l a s s i f i c a t i o n  of  l and  i n  t h e  c e n t r a l  Brooks Range, which i nc luded  some 2,600,000 
a c r e s  i n  Block I I B ,  cove r ing  much of  t h e  Survey P a s s  quad rang l e .  Tha t  c l a s s i f i -  
c a t i o n  would have r ende red  Block IIB " . . . c l o s e d  t o  mining and l and  a c t i o n s  t h a t  
r e s u l t  i n  t i t l e  t r a n s f e r . . .  [ and]  . . .  c l o s e d  t o  s e l e c t i o n  by t h e  S t a t e  of  A la ska . "  
I n  view of t h e  D i v i s i o n ' s  long-term r e g i o n a l  mapping program and a  g e n e r a l  l a c k  of  
g e o l o g i c a l  d a t a  concern ing  Block I I B .  t h e  S t a t e ,  v i a  S e n a t e  J o i n t  R e s o l u t i o n  
No. 1 9 ,  da t ed  February  2 ,  1971 ,  r e q u e s t e d  t h a t  t h e  land  c l a s s i f i c a t i o n  be  postponed 
u n t i l  t h e  a r e a  was mapped i n  s u f f i c i e n t  d e t a i l  t o  pe rmi t  a  r e a s o n a b l e  a p p r a i s a l  of 
i t s  geology and economic p o t e n t i a l .  Subsequent ly  t h e  c l a s s i f i c a t i o n  was pos tponed ,  
and mapping commenced w i t h  f u l l  h e l i c o p t e r  s u p p o r t .  

The main b a s e  of o p e r a t i o n  i n  1971  was a  m u l t i - t e n t  camp e s t a b l i s h e d  i n  l a t e  
May on t h e  e a s t  s h o r e  of Walker Lake n e a r  i t s  na r rowes t  p o i n t .  F i e l d  work was 
accomplished from t h e r e  w i t h  t h e  a i d  of a  H i l l e r  12E-4 h e l i c o p t e r  under  a . c o n t r a c t  
won by Mer r i c ,  I n c o r p o r a t e d ,  of Fa i rbanks .  Deep snow d u r i n g  t h e  p r e v i o u s  w i n t e r  
p revented  t h e  l a n d i n g  of l a r g e  a i r c r a f t  on l a k e  i c e  b e f o r e  s p r i n g  breakup,  s o  h e l i -  
c o p t e r  f u e l  was s h u t t l e d  t o  t h e  camp v i a  f l o a t  p l a n e  from B e t t l e s  t h roughou t  t h e  
summer. Fue l  a l s o  was cached on Ornelaktavik and Ava raa r t  Lakes i n  t h e  n o r t h w e s t e r n  
and sou thwes t e rn  p a r t s  of t h e  mapped a r e a ,  r e s p e c t i v e l y ,  t o  f a c i l i t a t e  mapping t h e r e .  

The . f i e l d  p a r t y  c o n s i s t e d  of t h r e e  g e o l o g i s t s ,  t h r e e  ( b r i e f l y  f o u r )  a s s i s t a n t s ,  
a  cook,  and h e l i c o p t e r  pe r sonne l .  A l l  of t h e  g e o l o g i c a l  p e r s o n n e l  coope ra t ed  a s  
much a s  p o s s i b l e  i n  t h e  accumula t ion  of  b a s i c  d a t a ,  bu t  r e s p o n s i b i l i t y  f o r  c e r t a i n  
phases  of t h e  work was d i v i d e d  a c c o r d i n g  t o  i n d i v i d u a l  i n t e r e s t s ,  t r a i n i n g ,  and ( o r )  
expe r i ence .  I n  t h i s  r e p o r t ,  F r i t t s  w i l l  c o n c e n t r a t e  on r e g i o n a l  bedrock  geology ,  
i n c l u d i n g  s t r a t i g r a p h y  and s t r u c t u r e ,  Eakins  on geochemis t ry  and economic geology ,  
and Garland on s u r f i c i a l  geology and a r cheo logy .  

Mapping a t  s c a l e  1 :63 ,360  ( 1  m i l e  = 1 inch )  and stream-sediment  sampl ing  a t  
p r a c t i c a l  i n t e r v a l s  such  a s  112 t o  1 m i l e  were con f ined  t o  t h e  c e n t r a l  and sou th -  
wes t e rn  p a r t s  o f  t h e  Survey P a s s  quad rang l e ,  o r  more s p e c i f i c a l l y  t o  t h e  sou th -  
wes t e rn  t h i r d  of Block T I B ,  which had n o t  been s t u d i e d  p r e v i o u s l y .  The f i e l d  p a r t y  
a t t emp ted  t o  t i e  i n t o  a  r e c e n t  g e o l o g i c  map of  t h e  Wiseman and e a s t e r n  Survey P a s s  
quad rang l e s  compiled by W .  P .  Brosgh and H .  N .  R e i s e r  ( U .  S .  Geol .  Survey open-f i l e  
r e p t .  4 7 9 ) .  A t o t a l  of app rox ima te ly  1700 s q u a r e  m i l e s  were mapped, and 764 s t ream-  
sed iment  samples were c o l l e c t e d  d u r i n g  J u n e ,  J u l y  and August. 

The most s i g n i f i c a n t  g e o l o g i c a l  d i s c o v e r y  d u r i n g  t h e  summer was t h e  r e c o g n i t i o n  
of a  major  wes t - t r end ing ,  h igh-angle ,  t h r u s t  f a u l t ,  which p a s s e s  benea th  Walker Lake 
n e a r  i t s  na r rowes t  p o i n t .  Th i s  f a u l t ,  h e r e  c a l l e d  t h e  Walker Lake t h r u s t ,  was 
mapped f o r  a t  l e a s t  65 m i l e s  a l ong  s t r i k e ,  and is b e l i e v e d  t o  c o n t i n u e  ea s twa rd  a t  
l e a s t  a n o t h e r  1 5  m i l e s .  The f a u l t  was t r a c e d  westward from Walker Lake more t h a n  



E X P L A N A T I O N  

M~ogeosyncl~nal strata 
lcanlc rocks absent or rare) 

OF U S B L M BLOCK 

PART OF AREA MAPPED av 
FRITTS I N  1970 

STRUCTURAL SYMBOLS FOLLOW CONVENTIONAL STANDARDS GEOLOGY M A P P E D  BY C E F R I T T S ,  G R E A K I N S  AN0 R E GARLAND, 
ASSISTED BY ,I T LARSON, W S ROBERTS, J M ZDEPSKI AND G L K L l N E  

SIMPLIF IED l E D R O C K  G E O L O G I C  M A P  OF THE WALKER LAKE AREA, 

S U R V E Y  P A S S  A N D  H U G H E S  Q U A D R A N G L E S ,  ARCTIC A L A S K A ,  1971 

F i g u r e  5 



0 2 4 MILES - 
SCOlO 

GEOCHEMICAL SAMPLING IN THE WALKER LAKE AREA, 

SURVEY PASS AND HUGHES QUADRANGLES,  ARCTIC ALASKA,  1971 

F i g u r e  6 



50 m i l e s  t o  t h e  Kogoluktuk R ive r  i n  t h e  e a s t e r n  Ambler R ive r  quad rang l e .  I t  i s  
b e l i e v e d  t o  c r o s s  t h e  r i v e r  a t  a  p o i n t  app rox ima te ly  6 m i l e s  n o r t h  of Bear Creek 
Mining Company's A r c t i c  Camp p r o s p e c t ,  which i s  1 6  m i l e s  n o r t h e a s t  of B o r n i t e .  
The f a u l t  a l s o  was mapped a t  l e a s t  1 5  m i l e s  eas tward  from Walker Lake, and i s  
b e l i e v e d  t o  ex tend  a t  l e a s t  a n o t h e r  1 5  m i l e s  t o  t h e  n o r t h  end of I n i a k u k  Lake i n  
t h e  e a s t e r n  Survey P a s s  quad rang l e .  I t  p robab ly  forms t h e  s o u t h e r n  boundary of  t h e  
S k a j i t  Limestone i n  t h e  p a r t  of t h e  Survey P a s s  quad rang l e  r e c e n t l y  mapped by 
~ r o s ~ d  and R e i s e r  ( i d e m . ) ,  a l t h o u g h  i t  i s  n o t  shown by a  f a u l t  symbol on t h a t  map. 
Displacement  on t h i s  f a u l t  undoubted ly  i s  many m i l e s ,  a s  i t  comple t e ly  c u t s  o f f  a  
t r i a n g u l a r  f a u l t  b lock  c o n t a i n i n g  a t  l e a s t  5 t o  6 m i l e s  of  c a r b o n a t e - r i c h  s t r a t a  of 
t h e  S k a j i t  t ype  wes t  of Walker Lake. 

Throughout t h e  80-mile d i s t a n c e  from t h e  Kogoluktuk R ive r  t o  I n i akuk  Lake,  t h e  
Walker Lake t h r u s t  s e p a r a t e s  d i s t i n c t l y  d i f f e r e n t  g e o l o g i c a l  t e r r a i n s ,  and i t  ap- 
p e a r s  t o  be t h e  most impor t an t  s t r u c t u r a l  b r e a k  i n  t h i s  p a r t  of t h e  Brooks Range. 
The f a u l t  a p p a r e n t l y  c o n s t i t u t e s  a  boundary a l o n g  which two g r e a t  p l a t e s  c o n t a i n i n g  
rocks  a s  o l d  a s  Devonian c o l l i d e d  i n  l a t e  Mesozoic to  e a r l y  T e r t i a r y  t ime .  T h i s  
caused (1)  extreme t i l t i n g  of t h e  c o l l i d i n g  s t r a t a  i n  o p p o s i t e  d i r e c t i o n s ,  making 
n o r t h e r n  s t r a t a  d i p  n o r t h  and s o u t h e r n  s t r a t a  d i p  s o u t h ,  (2 )  upward t h r u s t i n g  of  
t h e  s o u t h e r n  p l a t e  r e l a t i v e  t o  t h e  n o r t h e r n  one ,  (3) l o c a l  o v e r t u r n i n g  of r o c k s  i n  
t h e  n o r t h e r n  p l a t e  a s  a  r e s u l t  of upward and nor thward  d r a g ,  ( b )  r e l a t e d  high-  and 
low-angle t h r u s t  f a u l t i n g  of s t r a t a  w i t h i n  t h e  n o r t h e r n  p l a t e ,  i n c l u d i n g  t h e  p o s s i -  
b i l i t y  of nor thward  g r a v i t y  s l i d i n g  away from t h e  Walker Lake t h r u s t ,  and ( 5 )  ex- 
t e n s i v e ,  i m b r i c a t e ,  h igh-angle ,  t h r u s t  f a u l t i n g  of  s t r a t a  i n  t h e  s o u t h e r n  p l a t e  due  
t o  con t i nued  p r e s s u r e  from t h e  s o u t h .  Prominent  h igh-angle  normal  f a u l t s ,  which 
c u t  t h r u s t  f a u l t s  i n v o l v i n g  s t r a t a  of C re t aceous  a g e  i n  t h e  s o u t h e r n  p a r t  of t h e  
a r e a ,  a r e  a t t r i b u t e d  t o  a  p o s t - t h r u s t  e p i s o d e  of r e l axa t i on ,  i n  T e r t i a r y  t ime .  The 
normal f a u l t s  a r e  c h a r a c t e r i z e d  by minimum d i s p l a c e m e n t s  of a s  much a s  3 , 000  f e e t .  

I n  t h i s  a r e a ,  t h e  s o u t h e r n  p l a t e  c o n s i s t s  main ly  of  thousands  of f e e t  of 
s t e e p l y  i n c l i n e d  e u g e o s y n c l i n a l  s t r a t a  of p o s s i b l e  Devonian age ,  i n c l u d i n g  p r e -  
dominant g raywacke-s la te  (and g r aywacke - sch i s t ) ,  a s s o c i a t e d  weakly metamorphosed 
p i l l o w  l a v a ,  and a  l i t t l e  r a d i o l a r i a n ( ? )  c h e r t .  Near t h e  Walker Lake t h r u s t ,  some 
of them c o n t a i n  g laucophane .  F a r t h e r  s o u t h ,  t h e s e  r o c k s  a r e  o v e r l a i n  by conglomer- 
a t i c  c o n t i n e n t a l  s t r a t a  of t h e  Bergman Group of C re t aceous  a g e ,  which presumably 
were d e r i v e d  from t h e  a n c e s t r a l  Brooks Range a s  t h e  o l d e r  r o c k s  i n  i t  were be ing  
deformed.  P i l l o w  l a v a s  and c h e r t  a r e  most abundant  i n  t h e  Angayucham Mounta ins ,  b u t  
a l s o  c rop  o u t  n e a r  t h e  s o u t h e r n  end of Walker Lake and a t  o t h e r  l o c a l i t i e s .  Dips of  
50' t o  70°S a r e  common, b u t  some s t r a t a  a r e  n e a r l y  v e r t i c a l  o r  l o c a l l y  o v e r t u r n e d .  
Tops of p i l l o w s  and graded beds  c o n s i s t e n t l y  f a c e  s o u t h .  S c a t t e r e d ,  d i s c o n t i n u o u s  
beds and l e n s e s  of c r y s t a l l i n e  l imes tone  a  few t e n s  t o  a  few hundreds  of f e e t  t h i c k  
w i t h i n  t h e s e  p e l i t i c  and v o l c a n i c  s t r a t a  c o n t a i n  rugose  c o r a l s ,  e s p e c i a l l y  i n  and 
n e a r  t h e  Angayucham Mountains,  i n d i c a t i n g  a  p robab l e  P a l e o z o i c  age  f o r  t h e  s equence .  
Known and i n f e r r e d  i m b r i c a t e  h igh-angle  t h r u s t  f a u l t i n g  w i t h i n  t h e  s o u t h e r n  p l a t e  
probably  a c c o u n t s ,  i n  p a r t ,  f o r  a n  enormous a p p a r e n t  t h i c k n e s s  of  t h e  P a l e o z o i c  
s t r a t i g r a p h i c  s e c t i o n  t h e r e ,  which i s  1 4  t o  22  m i l e s  wide a c r o s s  s t r i k e .  S t r u c t u r e  
is  compl ica ted  f u r t h e r  by t h e  l a t e  l a r g e - s c a l e  normal f a u l t s  shown n e a r  t h e  s o u t h e r n  
edge of t h e  map. S t r a t a  i n  t h i s  p l a t e  a r e  i n t r u d e d  by a t  l e a s t  two s m a l l  p l u t o n s  of  
w e l l  f o l i a t e d  and l i n e a t e d  s y n t e c t o n i c  g r a n i t e  of C re t aceous  age  l e s s  t h a n  2 m i l e s  
i n  d i a m e t e r ,  which a r e  shown on t h e  map n o r t h  and n o r t h e a s t  of Ava raa r t  Lake. 

I n  c o n t r a s t ,  t h e  n o r t h e r n  p l a t e  c o n t a i n s  thousands  of  f e e t  o f  no r th -d ipp ing ,  
c a r b o n a t e - r i c h  and q u a r t z - r i c h  s t r a t a  of t h e  miogeosync l i na l  o r  s t a b l e - s h e l f  t y p e ,  
i n c l u d i n g  t h e  S k a j i t  and L i sbu rne  Limes tones  and a s s o c i a t e d  p e l i t i c  and q u a r t z i t i c  
r o c k s .  These s t r a t a  a r e  exposed i n  a  b e l t  a t  l e a s t  35 m i l e s  wide a c r o s s  s t r i k e ,  i n  



which d i p s  g e n e r a l l y  f l a t t e n  n o r t h w a r d .  V o l c a n i c  r o c k s  a r e  a b s e n t  o r  r a r e .  Tops 
i n  t h e  n o r t h e r n  s t r a t a  commonly f a c e  n o r t h ,  a l t h o u g h  beds  l o c a l l y  a r e  o v e r t u r n e d  i n  
S k a j i t - t y p e  l i m e s t o n e  exposed n e a r  t h e  Walker Lake t h r u s t  i n  t h e  w e s t e r n  p a r t  of 
t h e  mapped a r e a .  Some of t h e  younges t  of  t h e  n o r t h e r n  s t r a t a  mapped i n  1 9 7 1  c o n t a i n  
f o r a m i n i f e r a  of  p r o b a b l e  M i s s i s s i p p i a n  a g e ,  which were  i d e n t i f i e d  by A. K .  Armstrong,  
U .  S .  G e o l o g i c a l  Survey .  These f o s s i l s  were  found a b o u t  5  m i l e s  e a s t - n o r t h e a s t  o f  
Oyukak Mountain i n  a  p a r t  of t h e  a r e a  c h a r a c t e r i z e d  by i m b r i c a t e  low-angle over -  
t h r u s t  f a u l t s .  The f o r a m i n i f e r a  (and a s s o c i a t e d  c r i n o i d s  and S y r i n g o p o r a )  were i n  
o r  n e a r  t h i n  l i m e s t o n e  beds  w i t h i n  l a r g e l y  p e l i t i c  s t r a t a  above  (and s u r r o u n d i n g )  
broad window-like a r e a s  of m a r b l e  b e l i e v e d  t o  r e p r e s e n t  p a r t s  o f  t h e  S k a j i t  Lime- 
s t o n e .  S i m i l a r  m a r b l e  a l s o  c r o p s  o u t  i n  a  th rus t -bound  l e n s  n e a r  Mount P a p i o k .  
L i s b u r n e ( ? )  Limestone c r o p s  o u t  n e a r  G u l l  P a s s .  The n o r t h e r n  s t r a t a  have been  i n -  
t r u d e d  by s e v e r a l  l a r g e  c o n c o r d a n t  t o  d i s c o r d a n t  p l u t o n s  of  w e l l  f o l i a t e d  and 
l i n e a t e d  s y n t e c t o n i c  g r a n i t e  o f  C r e t a c e o u s  a g e .  The l a r g e s t  p l u t o n  i s  20 t o  30 
m i l e s  i n  d i a m e t e r  and i s  w e l l  exposed i n  some of t h e  h i g h e s t  peaks  of  t h e  c e n t r a l  
Brooks Range, i n c l u d i n g  8510-foot  Mount I g i k p a k .  T h i s  p l u t o n  is  c u t  by a  l a r g e -  
s c a l e ,  n o r t h - t r e n d i n g ,  wes t -d ipp ing  f a u l t ,  h e r e  c a l l e d  t h e  Reed R i v e r  f a u l t ,  which 
i s  shown on t h e  map. 

Geochemical s t ream-sediment  samples  c o l l e c t e d  d u r i n g  t h e  summer were a n a l y z e d  
f o r  t r a c e  amounts of c o p p e r ,  l e a d ,  and z i n c  by t h e  a t o m i c  a b s o r p t i o n  method a t  t h e  
D i v i s i o n  l a b o r a t o r y  i n  C o l l e g e .  Anomalous v a l u e s  f o r  t h e s e  m e t a l s  were d e t e r m i n e d  
by i n s p e c t i o n  of f r e q u e n c y  d i s t r i b u t i o n  h i s t o g r a m s .  Minimum anomalous v a l u e s  a r e  
a s  f o l l o w s :  8 5  pprn c o p p e r ,  60 pprn l e a d ,  and 160  pprn z i n c .  

Anomalies  ( f i g .  6 )  a r e  c o n c e n t r a t e d  i n  f o u r  g e n e r a l  a r e a s ,  namely (1)  a  wes t -  
t r e n d i n g  b e l t  of g raywacke-s la te  and r e l a t e d  s c h i s t  s o u t h  of  t h e  Walker Lake t h r u s t  
f a u l t  wes t  of  Walker Lake,  ( 2 )  t h e  n o r t h e r n m o s t  marg in  of t h e  major  g r a n i t e  p l u t o n  
i n  t h e  a r e a  n e a r  t h e  Reed R i v e r  f a u l t  and t h e  Noatak R i v e r ,  (3 )  Iyahuna Creek  and 
Twelvemile Creek ,  t r i b u t a r i e s  of  t h e  Noatak wes t  and n o r t h  of t h e  n o r t h  end of t h e  
main p l u t o n ,  and (4)  t h e  w e s t e r n  marg in  of t h e  main p l u t o n  n e a r  Angunelechak P a s s .  
Only f o u r  i s o l a t e d  and s c a t t e r e d  a n o m a l i e s  o c c u r  o u t s i d e  t h e  above  a r e a s .  One o f  
t h e s e ,  l o c a t e d  a b o u t  4 m i l e s  e a s t  of Walker Lake, is  q u i t e  s t r o n g ,  showing 280 ppm 
copper  and 640 pprn z i n c .  The o t h e r s  a r e  weak and p r o b a b l y  n o t  s i g n i f i c a n t .  

S e v e r a l  s t r o n g  copper - lead-z inc  a n o m a l i e s  i n  t h e  s o u t h e r n  b e l t ,  a p p r o x i m a t e l y  
1 8  m i l e s  wes t  of t h e  s o u t h e r n  end of  Walker Lake,  were o b t a i n e d  from a n  a r e a  n e a r  
Bear Creek Mining Company's P i c n i c  Creek p r o s p e c t .  S t ream s e d i m e n t s  t h e r e  y i e l d e d  
maximum v a l u e s  of  1360 pprn c o p p e r ,  1070 pprn z i n c ,  and 115  pprn l e a d .  These copper  
and z i n c  v a l u e s  a r e  t h e  h i g h e s t  found and a r e  i n  t h e  same s t r u c t u r a l  b e l t  a s  Bear  
C r e e k ' s  A r c t i c  Camp p r o s p e c t  n e a r  B o r n i t e .  

Other  copper -z inc  a n o m a l i e s  i n  t h e  s o u t h e r n  b e l t  of  g r a y w a c k e - s l a t e  and r e l a t e d  
s c h i s t  a r e  from s c a t t e r e d  l o c a l i t i e s  between Beaver  Creek and t h e  wes t  s i d e  of  
Mauneluk R i v e r .  These a n o m a l i e s  a r e  weak t o  m o d e r a t e l y  h i g h ,  showing a s  much a s  
210 pprn copper  and 240 pprn z i n c .  Only one l e a d  anomaly was f o u n d ,  showing a  weak 
60 ppm. While  t h e  copper  and z i n c  v a l u e s  i n  t h i s  a r e a  o f f e r  some encouragement  f o r  
p r o s p e c t i n g ,  t h e  d i s t r i b u t i o n  d o e s  n o t  p i n p o i n t  any  l o c a l  c o n c e n t r a t i o n s ,  and no 
m i n e r a l i z a t i o n  was o b s e r v e d  i n  o u t c r o p .  The same comment c a n  b e  made f o r  a n o m a l i e s  
from f i v e  o t h e r  l o c a t i o n s  n e a r  t h e  s o u t h  end of  Walker Lake.  

Four l o c a l i t i e s  a l o n g  t h e  w e s t e r n  edge  of  t h e  main p l u t o n  n e a r  Angunelechak 
P a s s  produced two a n o m a l i e s  f o r  l e a d  (65 and 1 4 0  pprn), and f o u r  f o r  z i n c  (165 t o  
215 pprn). A n o r t h - t r e n d i n g  "broken" zone ,  c o n t a i n i n g  i r o n  o x i d e  s t a i n i n g  and a  few 
s m a l l  pods o f  p y r r h o t i t e  l e s s  t h a n  one  i n c h  w i d e ,  e x t e n d s  f o r  s e v e r a l  hundred f e e t  
a t  Angunelechak P a s s .  



' : l , - r v r  i l i . i < !  p a r t y  u o r l c i n g  i : ~  t i i t ,  :;,llkcr Lake  a r e a  
L > !  Survc'y P a s s  Q u a d r a n g l e ,  A r c t i c  A l a s k a .  
;'iht):3c, i ~ n  F r l  t t s  a n d  Bob G a r l a n d  n a p p i n g  n e a r  t h e  
I ; u < r : ~ k  R ~ \ g e r .  
; e l [ ,  A 1  K e n d a l i ,  t i e l i c o p t e r  p i l o t ,  and  a 425-pound 
q u ~ l r t z  c r y s t a l  found  20 m i l e s  w e s t  o r  V a l k e r  L a k e .  
!jotLon, C i l  Eak inq  u s i n g  f i e l d  r ac ! io  w e s t  of Gull 
p ; i s s .  

F i g u r e  7 L .  



Lead and z inc  anomalies were de tec ted  a long two smal l  s t reams which d r a i n  i n t o  
t h e  Noatak River near t h e  northernmost p a r t  of t h e  main p lu ton .  One s t ream is  
Tupik Creek. The o t h e r  is  unnamed but i s  almost oppos i t e  t h e  mouth of Lucky S ix  
Creek. A t  Tupik Creek, z inc  va lues  ranged from 600 t o  1080 pprn and l ead  from 115 
t o  400 ppm. A t  t h e  unnamed c reek ,  copper was 60 t o  85 ppm, lead 100 t o  225 ppm, 
and z inc  300 t o  580 ppm. 

I ron  s t a i n i n g  i s  v i s i b l e  i n  g r a n i t e  i n  b l u f f s  on t h e  nor th  s i d e  of t h e  Noatak 
River ,  and p y r i t e  was found i n  t h e  unnamed creek oppos i t e  Lucky S ix  Creek. Severa l  
pa tches  of b r i g h t  yellow i r o n  s t a i n i n g  a s  much a s  a few hundred f e e t  wide a r e  pre- 
sen t  i n  t h e  r eg ion  between Angayu Creek and Kugrak River t o  t h e  weot. Considerable 
p y r i t e  a l s o  was found i n  a wh i t e  q u a r t z i t e  i n  a t r i b u t a r y  on t h e  e a s t  s i d e  of t h e  
Kugrak River near  i t s  head. 

Moderately h igh z inc  anomalies were de tec ted  i n  sediment from Iyahuna Creek, 
which flows i n t o  t h e  Noatak from t h e  sou th  about f o u r  mi le8  weet of t h e  nor thern-  
most g r a n i t e .  Anomalous va lues  were obtained a long t h i s  stream f o r  a d i s t a n c e  of 
seven mi le s .  Zinc va lues  ranged from 170 t o  490 ppm, A s i n g l e  copper anomaly t h e r e  
shows a low 90 ppm. No lead anomalies were found t h e r e .  The copper and z inc  anoma- 
l i e s ,  a long wi th  goeeane, make t h e  dra inage of Iyahuna Creek an i n t e r e s t i n g  a r e a  f o r  
proepect ing.  

Acroes t h e  Noatak River from Iyahuna Creek, t h r e e  anomalous samples were 
c o l l e c t e d  from Twelvemile Creek, These showed z inc  valuec  of 215, 230, and 410 ppm, 
r e r p e c t i v e l y .  One ehowed 90 pprn copper,  and another  80 pprn l ead .  About two mi le s  
no r th  of Twelvemile Creek, near its head,  a weot-trending,  i r o n - ~ t a i n e d  "broken" 
zone i n  dolomite can be t raced f o r  almost two mi le s .  

S u l f i d e  mine ra l s  o the r  than p y r i t e  were observed a t  f i v e  l o c a l i t i e s .  Molyb- 
d e n i t e  was found disseminated i n  patches  a few inches  a c r o r s  i n  g r a n i t e ,  and a5 
f l a k e s  i n  qua r t z  v e i n s  c u t t i n g  g r a n i t e ,  sou th  of t h e  Noatak River .  Molybdenite a l s o  
was found dieeeminated i n  garnet -epidote  rock of con tac t  metamorphic a r l g i n  a s soc i -  
a t e d  wi th  g r a n i t e  exposed between Tupik and Angayu Creeks. Seve ra l  masses of galena  
a s  much a s  an inch wide were found i n  qua r t z  pods c u t t i n g  metasedimentary rocks  ex- 
posed between t h e  two l a r g e s t  g r a n i t e  p lu tons  i n  t h e  a r e a  about 4 mi l e s  weet of 
Awlinyak Creek. A l i t t l e  cha lcopyr i t e  was found on t h e  e a s t  s i d e  of Lucky S i x  Creek 
nor th  of t h e  Noatak River .  Thin coa t ings  of ma lach i t e  (and r a r e l y  a z u r i t e )  were seen  
on s e v e r a l  outcrops  p e r i p h e r a l  t o  t h e  main g r a n i t e  p lu ton.  

Unusually l a r g e  p ieces  of c r y s t a l l i n e  hemat i te  were found i n  rubb le  de r ived  from 
hematite-quartz v e i n s  c u t t i n g  marble on t h e  n o r t h  s i d e  of t h e  Noatak River near  Mount 
Papiok. The l a r g e s t  p i ece  c o l l e c t e d  i s  about 4 x 5 ~ 8  inches ,  weighs about 30 pounds, 
and c o n s i e t s  of a s i n g l e  "book" of t a b u l a r  hemat i te  c r y s t a l s .  

S u r f i c i a l  d e p o s i t s  cover an es t imated 70% of t h e  mapped a r e a .  These d e p o s i t s  
inc lude  a l luvium,  colluvium, s o i l s ,  and g l a c i a l  d r i f t .  Genera l ly  t h e  e u r f i c i a l  
cover is  more ex tens ive  i n  the  southern  p a r t  of t h e  a r e a  where r e l i e f  i s  lower than 
i n  t h e  c e n t r a l  and nor thern  p a r t s .  A wide a r r a y  of f e a t u r e s  r e f l e c t i n g  both  a 
p e r i g l a c i a l  o r i g i n  and a g l a c i a l  o r i g i n  were observed.  These a r e  e r o s i o n a l  a s  w e l l  
a s  d e p o s i t i o n a l ,  and include t a l u s ,  felsenmeer (b lock f i e l d s ) ,  p r o t a l u s  rampar ts ,  
rock g l a c i e r s ,  s o l i f l u c t i o n  lobes ,  U-shaped v a l l e y s ,  f ace ted  spur s ,  hanging t r i b -  
u t a r i e s ,  kames, kame t e r r a c e s ,  moraines,  and outwash p l a i n s .  Although t h e  determina- 
t i o n  of t h e  g l a c i a l  h i s t o r y  of t h e  a r e a  was not  t h e  primary o b j e c t i v e  of t h e  f i e l d  
p r o j e c t ,  t h e  d a t a  c o l l e c t e d  i n  a e r i a l  reconnaissance  and r idge- top t r a v e r s e s , a n d  
from a i r  photos,permit some t e n t a t i v e  i n t e r p r e t a t i o n s  and c o r r e l a t i o n s .  



P r e - l a t e  Wisconsin g l a c i a l  e v e n t s  i n  t h e  r e p o r t  a r e a  a r e  r e p r e s e n t e d  by i c e -  
scoured  up l ands ,  e r r a t i c  bou lde r s  a s  much a s  2000 f e e t  above p r e s e n t  v a l l e y  bo t toms,  
and d r i f t  l a c k i n g  good mora ina l  form i n  t h e  lowlands  which bo rde r  t h e  s o u t h  f l a n k  
of t h e  Brooks Range. Though u n d i f f e r e n t i a t e d  h e r e ,  t h e s e  f e a t u r e s  may have  o r i g i -  
na ted  d u r i n g  two s e p a r a t e  i c e  advances .  The e a r l i e r  and more e x t e n s i v e  of t h e s e  
advances  may be of I l l i n o i a n  a g e ,  and t h e  l a t e r  one of l a t e  I l l i n o i a n  o r  e a r l y  
Wisconsin a g e .  

L a t e  Wisconsin e v e n t s  a r e  r e p r e s e n t e d  by b e t t e r  p r e se rved  morai.nes and g l a -  
c i a l l y  s t r i a t e d  o u t c r o p s  i n  t h e  major  v a l l e y s  of t h e  r e g i o n .  One of  t h e  most con- 
sp i cuous  t e r m i n a l  o r  r e c e s s i o n a l  mora ines  c an  be  s e e n  n e a r  t h e  s o u t h e r n  end of  
Walker Lake, and s e v e r a l  o u t c r o p s  a l o n g  t h e  l a k e  s h o r e  show ve ry  w e l l  p r e se rved  
s t r i a t i o n s  t r e n d i n g  s o u t h e a s t  p a r a l l e l  t o  t h e  d i r e c t i o n  of l a t e s t  g l a c i a t i o n .  Simi- 
l a r  d i s t i n c t l y  a r c u a t e  t e r m i n a l  o r  r e c e s s i o n a l  mora ines  of p r o b a b l e  l a t e  Wiscons in  
age  a l s o  a r e  found i n  t h e  v a l l e y s  of t h e  Reed and Mauneluk R i v e r s  and Beaver Creek 
n e a r  where t h e s e  s t r e ams  l e a v e  t h e  s o u t h  f l a n k  of t h e  Brooks Range. 

The most r e c e n t  g l a c i a t i o n  i n  t h e  a r e a  i s  r e p r e s e n t e d  by 29 s m a l l  remnant  
g l a c i e r s  a t  r e l a t i v e l y  h i g h  a l t i t u d e .  Most a r e  v a l l e y  g l a c i e r s ,  b u t  one  c a p s  t h e  
n o r t h e r n  p a r t  of Oyukak Mountain. S h o r t ,  v e r y  w e l l  p r e se rved  and v e r y  young v a l l e y  
mora ines  a l s o  occupy many of t h e  h i g h e s t  v a l l e y s  of t h e  a r e a  no l o n g e r  occup i ed  by 
g l a c i e r s .  

I n  l a t e  August ,  s h o r t l y  b e f o r e  t h e  f i e l d  p a r t y  r e t u r n e d  t o  F a i r b a n k s ,  a n  i n t e r -  
e s t i n g  a r c h e o l o g i c a l  d i s c o v e r y  was made. The Walker Lake camps i t e  a p p a r e n t l y  had 
been occupied  by Eskimo o r  I n d i a n  h u n t e r s  hundreds  o r  pe rhaps  thousands  of  y e a r s  
ago .  F l akes  of c h e r t  were found on a  main p a t h  w i t h i n  t h e  s i t e ,  and f u r t h e r  s e a r c h  
r e v e a l e d  a n  a s so r tmen t  of s t o n e  t o o l s ,  i n c l u d i n g  hand-axes,  s c r a p e r s ,  k n i v e s  and 
broken p o i n t s .  A l l  of t h e s e  a r t i f a c t s  were  found benea th  6 t o  8 i n c h e s  of c a r i b o u  
moss and p e a t ,  and benea th  t h e  r o o t  sys tems  of s p r u c e  t r e e s  a s  much a s  200 y e a r s  
o l d .  Mindful  of t h e  p r o v i s i o n s  of t h e  r e c e n t l y  enac t ed  Alaska  A n t i q u i t i e s  Ac t ,  t h e  
s e a r c h  f o r  a r t i f a c t s  was conducted a s  c a r e f u l l y  a s  p o s s i b l e ,  and t h e  s i t e  was map 
i n  d e t a i l .  A l l  of t h e  a r t i f a c t s  f ound ,  p l u s  pho tog raphs ,  c h a r c o a l  f o r  p o s s i b l e  C P Z ~  
d a t i n g ,  a  s p r u c e  s e c t i o n  f o r  t r e e - r i n g  s t u d y ,  and a  map of t h e  s i t e  were t u r n e d  over  
t o  t h e  Department of Anthropology,  U n i v e r s i t y  of  Alaska .  

The same f e a t u r e s  t h a t  a t t r a c t e d  Alaska  Geo log i ca l  Survey p e r s o n n e l  t o  t h i s  
s i t e  undoubted ly  a t t r a c t e d  t h e  e a r l i e r  occupan t s  a s  w e l l .  The s i t e  i nc luded  a  
s t ream-cut  bench o r  t e r r a c e  s e v e r a l  t e n s  of f e e t  above l a k e  l e v e l ,  w i t h  a  command- 
i n g  view of t h e  l a k e  t o  t h e  s o u t h .  I n  p r e h i s t o r i c  t i m e ,  o r  i n  t h e  absence  of modern 
v e g e t a t i o n  such  a s  s p r u c e  and a l d e r  t h i c k e t s ,  i t  a l s o  would have provided  an  exce l -  
l e n t  view t o  t h e  wes t  and n o r t h .  I ts  a t t r a c t i v e n e s s  was enhanced f u r t h e r  by a  s p r i n g  
i s s u i n g  from a  h o l e  app rox ima te ly  4 f e e t  i n  d i ame te r  and more t han  45 f e e t  deep  i n  a  
l i m e s t o n e  o u t c r o p  l e s s  t han  100  y a r d s  from t h e  c e n t e r  of t h e  camps i t e .  T h i s  s p r i n g  
was f l owing  w e l l  i n  May b e f o r e  t h e  s p r i n g  b r eakup ,  and i t  a p p a r e n t l y  does  n o t  s t o p  o r  
f r e e z e  ove r  d u r i n g  t h e  w i n t e r .  Its r a t e  of f l ow  i n  August 1971  was e s t i m a t e d  t o  be  
app rox ima te ly  2000 g a l l o n s  pe r  m inu t e .  
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