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PROGRESS REPORT: GEOLOGY AND MINERAL DEPOSITS OF THE 
KANTISHNA HILLS, ALASKA 

By T.K.  Bundtzen,  T . E .  Smi th ,  and R . M .  Tosda l  

ABSTRACT 

The Kan t i shna  H i l l s  i s  a  g e o l o g i c  t e r r a i n  o f  two d i s t i n c t  r e g i o n a l l y  meta- 
morphosed r o c k  t y p e s .  The o l d e r  i s  t h e  heterogeneous B i r c h  Creek S c h i s t  o f  
Precambrian o r  e a r l y  P a l e o z o i c  age and u n d e r l i e s  most o f  t h e  sou the rn  and 
c e n t r a l  p r o t i o n s  o f  t h e  h i l l s .  The younger r o c k ,  t h e  T o t a t l a n i k a  S c h i s t  o f  
~ i s s i s s i ~ p i a n ( ? )  age,  makes up most o f  t h e  n o r t h e r n  Kan t i shna  H i l l s .  The 
c o n t a c t  between t h e  two r o c k  types i s  t e c t o n i c ,  p o s s i b l y  a  h i g h - a n g l e  f a u l t  
t h a t  was m o d i f i e d  by  l a t e r  dynamic metamorphism. The T o t a t l a n i k a  S c h i s t  
c o n t a i n s  a  t h i c k  s e c t i o n  o f  s l i g h t l y  metamorphosed v o l c a n i c  rocks  r a n g i n g  i n  
compos i t i on  f rom b a s a l t  t o  r h y o l i t e .  These v o l c a n i c s  a r e  o v e r l a i n  by s e v e r a l  
thousand f e e t  o f  ca rbona tes  and v o l c a n o g e n i c  s t r a t a .  

The B i r c h  Creek S c h i s t  i s  a  comp lex l y  deformed metamorphic r o c k  sequence 
t h a t  has undergone a t  l e a s t  t h r e e  p e r i o d s  o f  dynamic d e f o r m a t i o n .  The l a s t  
p e r i o d  o f  d e f o r m a t i o n  genera ted  t h e  b road ,  n o r t h e a s t - t r e n d i n g  a n t i f o r m s  and 
synforms t h a t  a r e  p r e s e n t l y  t h e  dominant  s t r u c t u r a l  f e a t u r e s  o f  t h e  Kan t i shna  
H i l l s .  H i g h - a n g l e  f a u l t s  c u t  t h e  bedrock  t h r o u g h o u t  t h e  Kant ishna W i l l s ,  and * 

t h r u s t i n g  i s  p r e s e n t  i n  b o t h  metamorphic sequences. 

The K a n t i s h n a  H i l l s  a r e  remarkab ly  d e v o i d  o f  f r e s h  i n t r u s i v e  r o c k .  Only,  
smal l  s t o c k s  and d i k e s ,  m o s t l y  c r o p p i n g  o u t  i n  t h e  s o u t h e r n  p a r t ,  have es -  
caped r e g i o n a l  dynamothermal metamorphism. Most o f  t hese  have been hyd ro -  
t h e r m a l l y  a l t e r e d .  

Kan t i shna  i s  a  we l l -known a n t i m o n y - g o l d - l e a d - s i l v e r - z i n c  d i s t r i c t ,  n o t e d  
f o r  cou rse  p l a c e r  g o l d ,  h igh -g rade  s i l v e r  o r e s ,  and a t  Stampede, A l a s k a ' s  
l a r g e s t  an t imony p r o d u c e r .  Known p r o d u c t i o n  f rom t h i s  d i s t r i c t  i n c l u d e s  
265,000 ounces o f  s i l v e r ,  55,000 ounces o f  g o l d ,  5,000,000 pounds o f  an t imony ,  
and about  1,000,000 pounds o f  combined l e a d  and z i n c  f rom i t s  l odes  and p l a c e r s .  

M i n e r a l i z a t i o n  i n  t h e  sou the rn  m i n i n g  d i s t r i c t  o c c u r s  a s  q u a r t z - c a r -  
b o n a t e - s u l f i d e  v e i n s  s t r u c t u r a l l y  c o n t r o l l e d  a l o n g  a  n o r t h e a s t - t r e n d i n g  as -  
symmet r i ca l  a n t i f o r m  t h a t  i s  l o c a l l y  s l i g h t l y  o v e r t u r n e d  t o  t h e  n o r t h w e s t .  
A p r o f o u n d l y  gossan ized  me tavo lcan ic  zone i n  t h e  T o t a t l a n i k a  S c h i s t  sheds 
s t r o n g  z i n c  and moderate  l e a d - s i l v e r  anoma l ies  and s h o u l d  be eva lua ted  f o r  
p o t e n t i a l  mass ive  s u l f i d e  o r e  d e p o s i t s .  A s m a l l  c o n t a c t  metamorphic d e p o s i t  
sou th  o f  Crooked Creek appears low g rade  and uneconomic. 

The r e c e n t  upswing i n  g o l d  p r i c e s  has s t i m u l a t e d  p l a c e r  m i n i n g  i n  t h e  
Kan t i shna ;  m ine  o p e r a t i o n s  i n v o l v i n g  30 men produced a t  l e a s t  1,000 ounces 
o f  g o l d  d u r i n g  1975. M i n e r a l  p o t e n t i a l  i n  t h e  d i s t r i c t  i s  l a r g e l y  unexp lo red .  

The Kan t i shna  has produced m e t a l l i c  s u l f i d e s  and g o l d  f o r  many yea rs  on 
a s l i la l l  s c a l e  and, b a r r i n g  p o l i t i c a l  l a n d  use and boundary changes, w i l l  p r o -  
duce more m e t a l  1 i c s  i n  the  f u t u r e .  

INTRODUCTION 

The D G G S  examined t h e  Kant ishna H i l l s  i n  1375 t o  de te rm ine  t h e  g e o l o g i c  
framework and economic m i n e r a l  p o t e n t i a l  o f  D-2 l a n d  a d j a c e n t  t o  Mount 



McKin ley  N a t i o n a l  Pa rk .  About 140 man-days were spen t  i n  June,  J u l y ,  and 
August o f  1975 by t h r e e  g e o l o g i s t s  mapping 270 square  m i l e s  o f  t h e  bedrock 
and examin ing 81 m i n e r a l  d e p o s i t s .  Most o f  t h e  work was done on f o o t .  A 
h e l i c o p t e r - s u p p o r t e d  s t ream-sed iment  sampl ing program was comple ted and i s  
i n c l u d e d  i n  t h i s  r e p o r t .  D.L.  Tu rne r  o f  t he  U n i v e r s i t y  o f  A laska  Geophysical  
I n s t i t u t e  v i s i t e d  t h e  f i e l d  p a r t y  on August 1 and c o l l e c t e d  111 samples f o r  
r a d i o m e t r i c  age d a t i n g .  

The a u t h o r s  wou ld  1 i k e  t o  thank E . R .  P i l g r i m ,  owner and o p e r a t o r  o f  t h e  
Stampede Mine, f o r  h i s  v a l u a b l e  i n f o r m a t i o n  about  p a s t  m i n i n g  h i s t o r y ;  Paul 
Metz, f o r  h i s  i n f o r m a t i o n  c o n c e r n i n g  p l a c e r  g o l d  p r o d u c t i o n  i n  t h e  Kan t i shna ;  
t h e  numerous p l a c e r  m i n e r s ,  a l l  o f  whom gave t i m e  and i n f o r m a t i o n  concern ing  
t h e i r  o p e r a t i o n s ;  C h e r i  C a r v e r ,  who a s s i s t e d  t h e  program i n  August ,  and 
R u s s e l l  Chadwick, Mark Anthony,  and J i m  Fuksd f o r  t h e i r  a s s i s t a n c e  i n  d i s -  
c u s s i n g  t h e  m i n e r a l  d e p o s i t s .  J .T .  K l i n e  c a l c u l a t e d  t h e  c u m u l a t i v e  f requency 
p l o t s  f o r  t h e  geochemical  p a r t  o f  t h i s  r e p o r t .  S p e c i a l  t hanks  s h o u l d  be g i v e n  
t o  t h e  Moneta P o r c u p i n e  M i n i n g  Company and t o  E.R. P i l g r i m  f o r  t h e  use o f  p r e -  
v i o u s l y  unpub l i shed  p r o d u c t i o n  f i g u r e s .  Regards a r e  ex tended t o  t h e  N a t i o n a l  
Pa rk  S e r v i c e  f o r  t h e i r  a s s i s t a n c e  i n  a l l o w i n g  ease o f  access  and supp ly  o f  
camps i n  t h e  Kan t i shna  v i a  t h e  Mount McKin ley  Park  road .  

T h i s  r e p o r t  i s  p r e l i m i n a r y  and w i l l  be superseded by a d d i t i o n a l  work 
i n  t h e  f u t u r e .  

GENERAL AREA 

The Kan t i shna  H i l l s  i s  a  n o r t h e a s t - t r e n d i n g  range o f  h i l l s ,  p h y s i o -  
g r a p h i c a l l y  separa ted  f rom t h e  h i g h e r  t e r r a i n  o f  t h e  c e n t r a l  A laska  Range 
( f i g .  1 I t s  800 square  m i l e s  o f  h i l l s  range f r o m  1,250 f e e t  on  t h e  n o r t h  
f l a n k  o f  t h e  C h i t s i a  m a s s i f f  t o  4,982 f e e t  on Kankone Peak i n  t h e  southern  
h i l l s .  The l a c k  o f  r e c e n t  g l a c i a t i o n  has produced a  more m a t u r e  topography 
than  t h e  A laska Range p r o p e r ,  a  d i f f e r e n c e  t h a t  shows up d i s t i n c t l y  on ERTS 
s a t e l l i t e  imagery.  The main  s t reams r u n  n o r t h e a s t - s o u t h w e s t ,  c r e a t i n g  s i m i l a r  
t r e n d i n g  r i d g e l i n e s .  As s t reams l e a v e  t h e  n o r t h e a s t - s o u t h w e s t - t r e n d i n g  
s t r u c t u r a l  g r a i n  o f  the K a n t i s h n a  H i l l s ,  t hey  d r a m a t i c a l l y  swing t o  t h e  n o r t h  
(pis. 1 and 2 ) .  Because o f  t h e  absence o f  g l a c i a l  sou rces ,  a l l  s t reams 
o r i g i n a t i n g  i n  t h e  K a n t i s h n a  a r e  c l e a r .  

A  road l e a v i n g  Mount McK in ley  P a r k  near  Wonder Lake e n t e r s  t h e  sou the rn  
l i m i t  o f  t h e  K a n t i s h n a  H i l l s .  Seven m i l e s  o f  s t a t e - m a i n t a i n e d  r o a d  c o n t i n u e s  
t o  t h e  8 0 0 - f o o t - l o n g  F r i d a y  Creek a i r s t r i p ,  nea r  Moose Creek.  A  w i n t e r  hau l  
road  was used d u r i n g  t h e  1930s and 1940s t o  hau l  an t imony  o r e s  and con- 
c e n t r a t e s  f rom Stampede i n  t h e  e a s t - c e n t r a l  K a n t i s h n a  H i l l s  t o  t h e  r a i l r o a d ,  
56 m i l e s  t o  t h e  e a s t .  P a r t s  o f  t h i s  t r a i l  were improved i n  1960 by the  s t a t e  
t o  p r o v i d e  a  t r a n s p o r t a t i o n  c o r r i d o r  i n t o  t h e  d i s t r i c t  (Stampede T r a i l ) ,  b u t  
work  was suspended on i t  and i t  i s  unused by m i n e r s  and ove rg rown .  An a i r -  
s t r i p  4,000 f e e t  l ong  was c o n s t r u c t e d  by E . R .  P i l g r i m  i n  t h e  1940s and used 
t o  hau l  o u t  an t imony o r e s  and c o n c e n t r a t e s  t o  Nenana f rom 1947 t o  1970. T h i s  
a i r p o r t  i s  s t i l l  used ana i n  good shape. The "180" bush s t r i p s  a t  Crooked 
Creek and the  C l e a r w a t e r  Fo rk  need r e p a i r .  There a r e  no l a k e s  i n  the  Kant ishna 
l a r g e  enough t o  l and  c o n v e n t i o n a l  f l o a t  p lanes .  By and l a r g e ,  t h e  Kant ishna 
H i l l s  a r e  r e l a t i v e l y  i n a c c e s s i b l e .  



The f i e l d  p a r t y  saw a v a r i e t y  o f  an ima ls  d u r i n g  t h e  summer. Four 
c a r i b o u  r e s i d e d  i n  t h e  f l a t  a rea  n o r t h  o f  Crooked Creek a r e a  d u r i n g  June and 
J u l y ;  seve ra l  were a l s o  obse rved  on t h e  r i d g e l i n e s  between VABM An t im  
and Spruce Peak. Abundant moose s i g n  i s  p r e s e n t  i n  t h e  C h i t s i a  Creek-Crooked 
Creek d ra inages .  Two w o l v e r i n e s  were s i g h t e d  on h i g h  r i d g e l i n e s  o f  t h e  
Car ibou  Creek d r a i n a g e  and s e v e r a l  fox  were seen i n  v a r i o u s  l o c a l i t i e s  th rough-  
o u t  t h e  "Hi l I s . "  

Three " a c t i v e "  beaver  lodges were p r e s e n t  on C h i t s  i a  Creek i n  1975. A 
number o f  g r i z z l y  bear  s i g h t i n g s ,  many observed i n  t h e  a c t i v i n g  m i n i n g  d i s t r i c t ,  
were r e p o r t e d  t o  Pa t  Va lkenburg ,  a g radua te  s t u d e n t  o f  A l a s k a ,  who r e c e n t l y  
completed h i s  s t u d i e s  on  t h e  brown bear p o p u l a t i o n s  a d j a c e n t  t o  t h e  n o r t h  
boundary o f  McK in ley  Park .  B l a c k  bears a r e  common i n  t h e  Stampede-Crooked 
Creek a rea .  D a l l  sheep a r e  n o t  known t o  i n h a b i t  t h e  K a n t i s h n a  H i l l s  and 
were n o t  observed.  

BEDROCK GEOLOGY 

The bedrock  g e o l o g y  o f  t h e  Kant ishna H i l l s  has been b r i e f l y  desc r ibed  by 
Brooks (1911, 1915),  Capps (1940) ,  We l l s  (1933) ,  W h i t e  (1942) ,  and M o r r i s o n  
(1964) .  A reconna issance  map by W e l l s  (1933) s u p p l i e s  a  summary o f  rocks  i n  
t h e  m i n i n g  d i s t r i c t  and W h i t e  (1942) suppl  i e s  an e x c e l  l e n t  g e o l o g i c a l  s t u d y  
o f  t h e  Stampede a rea ,  w h i c h  has been s l i g h t l y  m o d i f i e d  f o r  t h i s  s tudy.  
M o r r i s o n ' s  t h e s i s  work  (1964) i s  t h e  bes t  p e t r o g r a p h i c  and s t r u c t u r a l  s t u d y  
done t o  d a t e  on t h e  B i r c h  Creek t e r r a i n  o f  t h e  K a n t i s h n a  H i l l s .  About t h r e e -  
f o u r t h s  o f  t h e  K a n t i s h n a  H i l l s  was g e o l o g i c a l l y  p o o r l y  known p r i o r  t o  1975, 
as  a lmost  a l l  t h e  p r e v i o u s  work  c o n c e n t r a t e d  on t h e  s o u t h e r n  m i n i n g  d i s t r i c t .  
Capps (1940) showed h i s  T o t a t l a n i k a  S c h i s t - B i r c h  Creek c o n t a c t  t r e n d i n g  a c r o s s  
sou the rn  C h i t s i a  Moun ta in  and up C h i t s i a  Creek. T h i s  s t u d y  found t h e  c o n t a c t  
t o  t r e n d  down Fiume Creek i n  a  n o r t h e a s t e r l y - s o u t h w e s t e r l y  d i r e c t i o n .  Our 
mapping a l s o  i n c l u d e s  seven mappable u n i t s  o f  T o t a t l a n i k a  s c h i s t  and e i g h t  
l i t h o l o g i c a l l y  d i s t i n c t  u n i t s  o f  " B i r c h  Creek" t e r r a i n .  Three compos i t iona11y 
d i s t i n c t  d i k e s  were mapped i n  1975. No T e r t i a r y  exposures  were examined, and 
they  have been added o n t o  t h e  g e o l o g i c  map ( p l  . 1) f r o m  p r e v i o u s  sources o f  
i n f o r m a t i o n .  The r e a d e r  i s  r e f e r r e d  t o  t h e  g e o l o g i c  map d u r i n g  t h e  f o l l o w i n g  
d i s c u s s i o n .  

B i r c h  Creek S c h i s t  

Amphi bo l  i t  i c  g r e e n s t o n e  ( p ~ g )  , marb le  and g r a p h i t i c  s c h i s t s  ( p ~ m ) ,  
c h l o r i t i c  and f e l s i c  p h y l l i t e s  (pCph), c a l c  magnesium s c h i s t  ( p ~ c s ) ,  g r a p h i t i c  
s c h i s t  ( p ~ g s ) ,  f e l s i c  s c h i s t s  and g n e i s s  ( p C f s ) ,  metacong lomerates  and q u a r t z i t e s  
( c -PCS) ,  and u n d i f f e r e n t i a t e d  q u a r t z  mica s c h i s t s  ( P C ~ )  were 1 i t h o l o g i c  u n i t s  
mapped i n  1975. They a r e  summarized on p l a t e  1 and w i l l  o n l y  be b r i e f l y  
desc r  i bed here .  

M i n e r a l o g i c a l  c r i t e r i a  i n  a l l  p a r t s  o f  the t e r r a i n  examined have sug- 
ges ted  t h a t  t h e  B i r c h  Creek S c h i s t s  have undergone a t  l e a s t  two d i s t i n c t  
p e r i o d s  o f  thermal  metamorphism. A h i g h e r  g rade  amphi b o l  i t e ( ? )  f a c i e s  o f  
metamorphism has s u b s e q u e n t l y  been r e t r o g r a d e d  by t h e  g r e e n s c h i s t  f a c i e s  
( W i n k l e r ,  1967).  The a m p h i b o l i t i c  g reenstones commonly show r e l i c t  o l i g o c l a s e ,  
b i o t i t e  and m u s c o v i t e  r e p l a c e d  by pennine c h l o r i t e ,  c a l c i c  p l a g i o c l a s e  r e -  
p laced  by a l b i t e ,  g a r n e t  r e p l a c e d  by m a g n e t i t e  and c h l o r i t e ,  and ho rnb lende '  
rep laced  by b i o t i t e .  



Wel l s  (1933) descr ibed t h e  B i r c h  Creek Sch i s t  i n  the Kant ishna area as 
a  " f o rma t i on  which has two d i s t i n c t  f a c i e s - - a  qua r t z  muscov i te  s c h i s t  and 
a  ca lca reous  s c h i s t  rang ing f rom l imes tone  t o  c h l o r i t e  s c h i s t . "  T h i s  i s  i n  
r e f e r e n c e  t o  t h e  d i s t i n c t  t e x t u r a l  d i f f e r e n c e s  from h i s  f i n e r  g ra i ned  
" c h l o r i t i c  s c h i s t s  and impure marbles" and the  coarser  g ra i ned  s t r o n g l y  
sch i s t ose -qua r t z  muscovi te s c h i s t . "  We mapped h i s  " l imes tone  and c h l o r i t i c  
s c h i s t "  as pCm and pCph. H i s  " qua r t z  muscov i te  s c h i s t "  i s  mapped as pCg, 
pCh, and pCgs. The apparent metamorphic " f ac i es "  d i f f e r e n c e  can be a t t r i b u t e d  
t o  : 

1) D i f f e r i n g  premetamorphic compos i t i ons  o f  pCm and pCph versus  pCh, 
pCg, and pCgs. 

2 )  The pCm and pCph a r e  commonly found a t  t he  c r e s t  o f  t h e  Kant ishna 
a n t i f o r m  and have developed a x i a l - p l a n e  cleavage d u r i n g  f o l d i n g ,  
thus appear ing as a  f i n e r  g ra i ned  metamorphic t e x t u r e .  

Some o f  t he  f e l s i c  p h y l l i t e s  ( P C P ~ ) ,  p a r t i c u l a r l y  t h e  p o r p h y r o b l a s t i c  
v a r i e t i e s ,  may have a v o l c a n i c  o r i g i n ;  however, evidence accumulated thus  f a r  
i s  i n c o n c l u s i v e .  

The B i r c h  Creek Sch i s t  i n  o t h e r  p a r t s  o f  Alaska i s  b e l i e v e d  t o  have 
o r i g i n a l l y  been a  t h i c k  wedge o f  Precambrian quar tzose sandstones, w i t h  
occas iona l  l imestone and metavo lcan ic  ho r i zons  (Capps, 1919; Mo f f  i t, 1932). 
T h i s  o r i g i n  f i t s  the  rock  compos i t i ons  i n  the  Kant ishna B i r c h  Creek t e r r a i n .  
The a m p h i b o l i t i c  greenstones ( p ~ g )  a r e  o f  a lmost c e r t a i n  igneous o r i g i n  based 
on t e x t u r a l ,  compos i t i ona l ,  and s t r u c t u r a l  c r i t e r i a ;  however, i n t e r c a l a t i o n s  
o f  c h l o r i t i c  s c h i s t s  and p h y l l i t e s  i n  pCh and o t h e r  pC u n i t s  may have a  meta- 
sed imentary  parentage. 

A heterogeneous u n i t  o f  sheared pebb le  conglomerate,  c h l o r i t i z e d  green- 
s tone ,  massive metacherts ( ? )  and "g reen-g r i  t" p o r p h y r o b l a s t i  c  qua r t zose  
s c h i s t s  (C-peg) has been i n f e r r e d  as be ing  younger than o t h e r  B i r c h  Creek 
u n i t s .  Th i s  u n i t  i s  exposed a t  t h e  j u n c t i o n  o f  Marten and Crooked Creeks, 
as smal l  ou tc rops  near Stampede, and on t he  b l u f f s  o v e r l o o k i n g  t h e  i n t e r -  
s e c t i o n  o f  Moonl ight  Creek and t h e  C learwate r  Fork .  F . R .  Weber (persona l  
communicat ion) has mapped u n i t s  o f  ve r y  s i m i l a r  l i t h o l o g y  i n  t he  Yukon- 
Tanana uplands as Cambrian-Precambrian age, because o f  i t s  apparen t  s t r a t i -  
g r a p h i c  p o s i t i o n  above o t h e r  B i r c h  Creek u n i t s  the re .  Brooks (1908) 
o r i g i n a l l y  c o r r e l a t e d  these rocks  w i t h  t h e  T a t i n a  and Tonzona group o f  Pre- 
O r d o v i c i a n  age. 

I n  t h e  Kant ishna, C-pCg l i e s  i n  apparent  s t r a t i g r a p h i c  sequence above 
most o f  t h e  o t h e r  pC u n i t s  (see c r o s s  s e c t i o n  C - C ' ,  p l .  1) .  I t s  un ique  
1 i t h o l o g i c  cha rac te r ,  apparent lower  grade o f  metamorphism ( t e x t u r a l )  and 
s t r a t i g r a p h i c  p o s i t i o n  has ass igned i t  t o  an age younger than o t h e r  pC u n i t s .  

T o t a t l a n i k a  S c h i s t  

T h i s  s tudy broke the T o t a t l a n i k a  S c h i s t  i n t o  seven u n i t s :  c a l c - s c h i s t  
( ~ c s h )  , rne taqua r t z - l a t i  t e  (pg1) ,  g r a p h i t i c  s l a t e s  ( ~ s l )  , me tavo l can i cs  and 
c h e r t  (Pmv) , rhyo l  i t e  porphyry  ( ~ r h ~ ) ,  vo lcanogenic  sediments (PVS)  , and 
l imes tone  ( P l s ) .  U n l i k e  t he  more complex ly  deformed B i r c h  Creek t e r r a i n  t o  
t h e  sou th ,  these u n i t s  a re  remarkably con t inuous  a long s t r i k e .  T e x t u r a l l y ,  
t h e  rocks  a r e  lower grade than t h e  B i r c h  Creek Sch is ts .  



An apparent  s t r a t i g r a p h i c  s e c t i o n  near  C h i t s i a  Elountain.  has been 
summarized i n  f i g u r e  2. The T o t a t l a n i k a  S c h i s t  c o n t a i n s  a t h i c k  s e c t i o n  
o f  s l i g h t l y  metamorphosed v o l c a n i c  r o c k s  o f  f e l s i c  c o m p o s i t i o n  t h a t  i s  
o v e r l a i n  by seve ra l  thousand f e e t  o f  carbonates  and v o l c a n o g e n i c  s t r a t a .  
The lower  u n i t s  o f  g r a p h i t i c  s l a t e s  and c a l c  s c h i s t  a r e  f o l d e d  i n t o  sma l l  
i s o c l i n a l  f o l d s ;  t hey  a r e  i n  t e c t o n i c  c o n t a c t  w i t h  t h e  o l d e r  B i r c h  Creek 
t e r r a i n .  T h i s  c o n t a c t  i s  a  l ow-ang le  f a u l t  i n  some a reas ,  a  h i g h - a n g l e  f a u l t  
i n  o t h e r s  ( p l .  1 ) .  

M e t a q u a r t z - l a t i t e  ( P q l )  has a  s u b f o l i a t e d  t e x t u r e  and i s  e x t e n s i v e l y  
s e r e c i t i z e d .  I t  has been t e n t a t i v e l y  i n t e r p r e t e d  as b e i n g  p a r t  o f  t h e  Pcsh 
s e c t i o n ,  t h a t  i s ,  p remetamorph ic .  However, Pql appears s p a t i a l l y  r e l a t e d  t o  
l o w - a n g l e  f a u l t  zones and c o u l d  have been i n t r u d e d  as  s i l l - l i k e  b o d i e s  a long  
t h e s e  zones o f  weakness. Shear a c t i o n  and postemplacement h y d r o t h e r m a l  
a c t i v i t y  a l o n g  these f a u l t s  c o u l d  accoun t  f o r  t h e  apparen t  s c h i s t o c i t y  and 
a l t e r a t i o n .  I f  t h i s  i s  t h e  case,  Pq l  c o u l d  be s i g n i f i c a n t l y  younger  t h a n  
t h e  P a l e o z o i c  age t h a t  i t  has been ass igned  t o .  P i l l o w  s t r u c t u r e s  i n  u n i t s  
o f  Pmv document submarine v o l c a n i s m  i n  t h e  T o t a t l a n i k a  S c h i s t .  

The T o t a t l a n i k a  S c h i s t  has undergone a t  l e a s t  two p e r i o d s  o f  dynamic 
d e f o r m a t i o n ,  as i l l u s t r a t e d  by t h e  presence o f  t i g h t  i s o c l i n a l  f o l d s  c u t t i n g  
t h e  l o c a l l y  developed s c h i s t o c i t y .  M e t a v o l c a n i c  r o c k s  a r e  e s s e n t i a l l y  non- 
f o l i a t e d .  The m i n e r a l o g i c a l  assembledge o f  q u a r t z - a l b i t e - e p i d o t e - c h l o r i t e  
( o c c a s i o n a l  g reen b i o t i t e )  sugges ts  t h a t  t hese  rocks  have undergone lower  
g r e e n s c h i  s t  f a c i e s  o f  metamorphi  sm ( b l i n k l e r ,  1967). C a t a c l a s t  i.c t e x t u r e s  
a r e  common, p a r t i c u l a r l y  i n  v o l c a n o g e n i c  r o c k s  ( P V S ) .  

The T o t a t l a n i k a  S c h i s t  was f i r s t  named by Capps (1940) and ass igned  t o  
t h e  Devonian on t h e  b a s i s  o f  l ong - range  c o r r e l a t i o n  w i t h  o t h e r  f o r m a t i o n s .  
Wahrhaf t i g  (1958) suggested t h a t  i t  be ass igned  t o  t h e  ~i s s i  s s i  p p i a n ( ? )  on 
t h e  b a s i s  o f  t h e  presence o f  S y r i n g o p o r a ,  a c o r a l  w i d e l y  d i s t r i b u t e d  th rough-  
o u t  t h e  P a l e o z o i c .  G i l b e r t  and Redman (1976, i n  p r e s s )  have c o r r e l a t e d  t h e  
T o t a t l a n i k a  S c h i s t  w i t h  low-grade metamorphic rocks  o f  mid-Devon ian age i n  
Mount McK in ley  N a t i o n a l  Pa rk .  No f o s s i l s  were found d u r i n g  t h i s  s t u d y  and 
we ass igned  t h e  T o t a t l a n i k a  S c h i s t  i n  t h e  Kant ishna H i l l s  t o  a  m i d - P a l e o z o i c  
age. 

D i k e s  

The Kant ishna H i l l s  i s  remarkab ly  d e v o i d  o f  f r e s h  i n t r u s i v e  r o c k .  On ly  
s m a l l  s t o c k s  and d i k e s ,  m o s t l y  c r o p p i n g  o u t  i n  t h e  known m i n e r a l  b e l t ,  have 
escaped r e g i o n a l  dynamothermal metamorphism. Most o f  t hese  have been hyd ro -  
t h e r m a l l y  a l t e r e d .  W e l l s  (1933) f i r s t  mapped these  smal l  i gneous  b o d i e s  i n  
t he  m i n i n g  d i s t r i c t ,  A t  t i m e s ,  he a p p a r e n t l y  confused postmetamorph ic  d i k e s  
w i t h  premetamorphic a m p h i b o l i t i c  g reens tones  (pCg).  M o r r i s o n  (1964) d i d  
some e x c e l l e n t  p e t r o g r a p h i c  s t u d i e s  on t h e  d i k e s  he found,  a l t h o u g h  he d i d  
map a  g l a c i a l  e r r a t i c  i n  E l d o r a d o  Creek as one o f  h i s  T e r t i a r y  d i k e s .  

Three c o n i p o s i t i o n a l l y  d i s t i n c t  d i k e s  were mapped i n  1975 :  1) M o r r i s o n ' s  
(1964)  s a n i d i n e - b e a r i n g  a u g i t e  o l i v i n e  gabbros  g gab); 2 )  q u a r t z  p o r p h y r y  
( ~ ~ p ) ,  a  p o t a s s i c - r i c h  r o c k  o f  i n t e r m e d i a t e  compos i t i on ;  and 3 )  ho rnb lende  
K-spar  d a c i  t e  (Thd) . The b e s t  examples o f   g gab) can be found  on t h e  r i d g e  
e a s t  o f  Twentytwo Gulch.  A u g i t e  o l i v i n e  gabbro i s  found i n  o t h e r  l o c a l i t i e s  
a l o n g  t h e  m i n e r a l  b e l t  and u s u a l l y  shows p a r t i a l l y  t o  c o m p l e t e l y  r e p l a c e d  



o l i v i n e  c o n s t i t u t i n g  up t o  1 5  p e r c e n t  o f  t h e  c a r b o n a t e - r i c h  groundmass. 
Q u a r t z  p o r p h y r y  ( ~ ~ p )  o u t c r o p s  i n  t h e  s o u t h e r n  m i n i n g  d i s t r i c t  and a t  
Stampede a r e  b e l i e v e d  t o  be t h e  r o c k  a s s o c i a t e d  w i t h  t h e  v e i n  m i n e r a l -  
i z a t i o n  ( d i s c u s s e d  i n  M i n e r a l  Depos i t s  s e c t  i o n ) .  The Bonnel 1 P rospec t ,  
a p p r o x i m a t e l y  2-1/2 m i l e s  up E ldo rado  Creek,  i s  an e x c e l l e n t  example o f  
q u a r t z  p o r p h y r y  and i s  t h e  l a r g e s t  exposure  o f  i n t r u s i v e  rock  examined i n  
1975. Hornb lende  d a c i t e  (Thd) i s  exposed i n  t h e  r i d g e  e a s t  o f  L a s t  Chance 
Creek a t  an  e l e v a t i o n  o f  3,150 f e e t .  I t  i s  t h e  f r e s h e s t  exposure o f  d i k e  
m a t e r i a l  examined i n  1975. 

A l l  t h e s e  d i k e s  have v i s i b l e  p o t a s s i u m  f e l d s p a r  i n  t h e  groundmass and 
a r e  p r o b a b l y  g e n e t i c a l l y  r e l a t e d ,  Some o f  t h e  po tass ium f e l d s p a r ,  p a r t i c u -  
l a r l y  i n  t h e  q u a r t z  p o r p h y r y ,  i s  secondary .  B u l k  chemica l  ana lyses  have n o t  
y e t  been a t t e m p t e d .  D.L. Tu rne r  o f  t h e  U n i v e r s i t y  o f  Alaska Geophys ica l  
I n s t i t u t e  i s  d a t i n g  some o f  t he  d i k e s  u s i n g  t h e  potass ium-argon method o f  
r a d i o m e t r i c  age d a t i n g .  The d i k e s  have been t e n t a t i v e l y  ass igned t o  t h e  
e a r l y  T e r t i a r y  on t h e  b a s i s  o f  c o r r e l a t i o n  w i t h  igneous a c t i v i t y  t o  t h e  
e a s t  ( ~ i  l b e r t  and o t h e r s ,  1976, i n  p r e s s ) .  

S im i  l a r  gabbros  t o  those  found i n  t h e  Kant  i shna  (Tgab) a r e  found 
a s s o c i a t e d  w i t h  t h e  Mount E i e l s o n  l e a d - z i n c  d e p o s i t s .  Reed (1934) sugges ts  
t h a t  t h e  Mount E i e l s o n  i n t r u s i v e 5  a r e  Mesozo ic  i n  age. Kan t i shna  d i k e s  have 
been h y d r o t h e r m a l l y  a l t e r e d  and s u f f e r  e x t e n s i v e  s h e a r i n g  l o c a l l y ;  t h e y  c o u l d  
a l s o  be Mesozo ic  i n  age. 

T e r t i a r y  Sed imentary  Rocks ( T S )  

No exposures  o f  T e r t i a r y  sed iments  were examined i n  1975. M o f f i t  (1932) 
and Reed (1961) show smal l  pa tches  o f  T e r t i a r y  c o a l - b e a r i n g  r o c k s  a t  t h e  mouth 
o f  M o o n l i g h t  Creek,  upper  M y r t l e  Creek, and u p p e r  Moose Creek on t h e i r  g e o l o g i c  
maps; t h e  a p p r o x i m a t e  e x t e n t s  a r e  shown i n  p l a t e  1 .  Churn d r i l l i n g  on G l a c i e r  
Creek i n  t h e  1920s bottomed o u t  i n t o  what  was t h o u g h t  t o  be T e r t i a r y  sed iments  
( A .  T a y l o r ,  p e r s .  comm.). Others  be1 i e v e  t h a t  t h e  e n t i r e  l ower  C a r i b o u  Creek 
b a s i n  n e a r  t h e  Lee Bench may be u n d e r l a i n  by T e r t i a r y  rocks  ( ~ e e d ,  1961; E .  
P i l g r i m ,  p e r s .  comm., 1975).  The e a r l y  m i n e r s  e x t r a c t e d  a  smal l  q u a n t i t y  o f  
l i g n i t e  f r o m  t h e  headwaters o f  Moose Creek j u s t  o u t s i d e  Mount McK in ley  
N a t i o n a l  P a r k  i n  e a r l y  g o l d - m i n i n g  a c t i v i t i e s   off i t ,  1932; W e l l s ,  1933) .  

G l a c i a l  H i s t o r y  

No s u r f i c i a l  map u n i t s  have been i n c l u d e d  on t h e  g e o l o g i c  map. P l e i s t o -  
cene d e p o s i t s  a r e  found  i n  E ldorado,  Moose, G l a c i e r ,  and Car ibou Creeks ( ~ e e d ,  
1961) .  T h i s  s t u d y  found no ev idence  o f  g l a c i a t i o n  n o r t h  o f  t h e s e  a reas ,  
a l t h o u g h  i t  has been specu la ted  t h a t  t h e  b road  p l a i n s  n o r t h  o f  Crooked Creek 
has been g l a c i a t e d  ( ~ e e d ,  1961).  

S t r u c t u r e  

B o t h  metamorph ic  t e r r a i n s  i n  t h e  K a n t i s h n a  H i l l s  have undergone s e v e r a l  
p e r i o d s  o f  dynamic d e f o r m a t i o n .  The l a s t  p e r i o d  o f  f o l d i n g  genera ted  t h e  
b road  n o r t h e a s t - t r e n d i n g  a n t i f o r m s  and syn fo rms ,  p r e s e n t l y  t h e  dominant  
s t r u c t u r a l  f e a t u r e  i n  t h e  Kant ishna H i 1  I s .  



S t r u c t u r a l  c r i t e r i a  show e v i d e n c e  o f  a t  l e a s t  t h r e e  p e r i o d s  o f  dynamic 
metamorphism i n  t h e  B i r c h  Creek S c h i s t .  T h i s  i s  i l l u s t r a t e d  by t h e  presence 
o f :  

1 )  N o r t h w e s t - t r e n d  i n g  f o l d s  o v e r t u r n e d  t o  t h e  n o r t h e a s t ,  u s u a l  l y  seen 
on  t h e  o u t c r o p  s c a l e .  

2 )  N o r t h e a s t - t r e n d i n g  f o l d s  sometimes s l i g h t l y  o v e r t u r n e d  t o  t h e  n o r t h -  
w e s t ,  seen i n  b o t h  smal l  ( o u t c r o p )  and l a r g e r  r e g i o n a l  s c a l e  ( K a n t i s h n a  
a n t  i fo rm nea r  Spruce Creek)  . 

3)  N o r t h e a s t - t r e n d i n g  f o l d s  w i t h i n  t h e  l i m b s  o f  l a r g e r  a n t i f o r m s  and 
syn fo rms .  

4)  Smal l i s o c l i n a l  f o l d s  c o n c o r d a n t  w i t h  r e g i o n a l  s t r u c t u r e  b u t  o f t e n  
c r o s s - c u t t i n g  s c h i s t o c i t y .  

I t ems  3 and 1 may be synchronous,  b u t  2 and 4 a p p a r e n t l y  s i g n i f y  s e p a r a t e  
metamorph ic  e v e n t s .  

S e v e r a l  p e r i o d s  o f  f a u l t i n g  a r e  summarized be low:  

I )  N o r t h e a s t  f r a c t u r e  p a t t e r n s  a s s o c i a t e d  w i t h  r e g i o n a l  w a r p i n g .  
2)  N o r t h w e s t  f r a c t u r e s  a t  t i m e s  o f f s e t t i n g  t h e  r e g i o n a l  n o r t h e a s t  f o l d  

t r e n d s .  
3)  Low-angle movement i n  t h e  m i n i n g  d i s t r i c t  r e s u i t i n g  f r o m  a  compress ion  

t o  t h e  n o r t h w e s t - s o u t h e a s t .  
4 )  Low-angle movement i n  t h e  T o t a t l a n i k a  S c h i s t  and a t  t h e  T o t a t l a n i k a  

S c h i s t - B i r c h  Creek c o n t a c t .  

A l a r g e  l i n e a r  recogn ized  by T . E .  Smi th  has been shown on p l a t e  2 as t h e  
"Bearpaw L inamen t . "  I t  i s  n o t  known i f  t h i s  l i n a m e n t  r e p r e s e n t s  a  fundamenta l  
s t r u c t u r a l  b r e a k  o r  i s  t h e  t o p o g r a p h i c  e x p r e s s i o n  o f  t h e  s t r u c t u r a l  g r a i n  o f  
t h e  a r e a .  I t  may be t h e  sou rce  o f  t h e  p l a c e r  g o l d  found i n  Crooked Creek and 
i n  t h e  Bearpaw R i v e r .  

C a t a c l a s t i c  t e x t u r e s  a r e  w idesp read  i n  u n i t s  o f  t h e  T o t a t l a n i k a  S c h i s t  and 
may be t h e  r e s u l t  o f  r e g i o n a l  s h e a r i n g  o c c u r r i n g  t h e r e ;  t hey  c o u l d  a l s o  be due 
t o  d i f f e r e n t i a l  r o c k  competenc ies  d u r i n g  t h r u s t i n g .  

MINERAL DEPOSITS 

Numerous a u t h o r s  have d e s c r i b e d  t h e  m i n e r a l  d e p o s i t s  o f  t h e  K a n t i s h n a  
m i n i n g  d i s t r i c t  and i t s  subsequent  deve lopment  (Brooks ,  1911, 1916; Capps, 
1916, 1919, 1940; Dav i s ,  1920, 1922; W e l l s ,  1933; P i l g r i m ,  1929, unpub. ;  
Seraphim, 1960, 1962, unpub. ;  Wh i te ,  1942; M o r r i s o n ,  1964, unpub. ;  and Saunders,  
1962, unpub. ) .  

W e l l s  (1933) g i v e s  an e x c e l l e n t  a c c o u n t  o f  t h e  s o u t h e r n  l o d e  system, and 
B rooks  (1911 and Capps (1916) g i v e  d e t a i l e d  accoun ts  o f  t h e  e a r l y  p l a c e r  
a c t i v i t y .  Se raph im 's  u n p u b l i s h e d  work  (1961)  r e p r e s e n t s  the  b e s t  d e t a i l e d  
work  on these  p a r t i c u l a r  v e i n s .  E x a m i n a t i o n  o f  H i l l ' s  (1933) work sugges ts  
remarkab le  s i m i  l a r i  t i e s  between t h e  F a i r b a n k s  and Kant ishna m i n e r a l  be1 t s .  
The a u t h o r s  b r i e f l y  examined 61 o f  t h e  known v e i n  d e p o s i t s  and found 18 new 
l o c a l i t i e s .  Some t ime  was spent  w i t h  a l l  b u t  two o f  the  p l a c e r  o p e r a t o r s .  
S u f f i c e  i t  t o  say ,  Kant ishna i s  a  w e l l - k n o w n  and c o l o r f u l  a n t i m o n y - q o l d - l e a d -  



z i n c - s i l v e r - t u n g s t e n  m in i ng  d i s t r i c t ,  noted f o r  course  p l a c e r  go ld ,  
bonanza-grade s i l v e r  o res ,  and a  n a t i o n a l l y  s i g n i f i c a n t  antimony producer 
a t  Stampede. Most o f  t he  m inera l  lodes c rop  o u t  i n  a  n o r t h e a s t - t r e n d i n g  l i n e a r  
b e l t  ex tend ing  f rom S l a t e  Creek t o  Stampede (and p o s s i b l y  beyond i n  bo th  
d i r e c t i o n s ) .  The p l a c e r  depos i t s  a r e  d e r i v e d  from these  p r e - e x i s t i n g  lodes.  

A l a r g e l y  unknown p o t e n t i a l  f o r  massive s u l f i d e  l ead -z i nc  depos i t s ,  hosted 
i n  T o t a t l a n i k a  S c h i s t ,  e x i s t s  i n  the n o r t h e r n  Kant ishna H i l l s .  

H i s t o r y  o f  M in i ng  

P lacer  g o l d  was f i r s t  d iscovered i n  t he  stream g r a v e l s  o f  C h i t s i a  Creek 
( p i .  I )  by George Wickersham du r i ng  h i s  1903 e x p e d i t i o n  t o  Mount McKinley 
( w e l l s ,  1933; Reed, 1961).  I n  1904, Joe Qu ig l ey  and Joe Da l ton  d iscovered 
r i c h  p l a c e r  ground on G l a c i e r  and Eureka Creeks and news o f  these f i n d s  
sparked a  g o l d  r ush  i n t o  t h a t  reg ion  d u r i n g  t he  summer o f  1905. The severa.1 
thousand men t h a t  rushed i n t o  t he  d i s t r i c t  soon found t h a t  t he  r i c h  p l a c e r  
ground was l i m i t e d ,  and by f a l l  o f  1906, o n l y  about 50 men con t inued  t o  work 
the  r i c h  ground. T h i s  sca le  o f  p l ace r  m in i ng  has con t inued  t o  1975. Roughly 
45,000 ounces ( ~ o b b  , 1975) i s  known t o  have been produced f rom smal l  p l a c e r  
ope ra t i ons  on Eureka, E ldorado,  F r i day ,  Moose, Rainy,  Glenn, Yel low,  G l a c i e r ,  
Crooked, L i t t l e  Moose, and Stampede Creeks. A d r a g - l i n e  o p e r a t i o n  s u c c e s s f u l l y  
mined on Car ibou Creek d u r i n g  t he  l a t e  1930s. 

The immediate d i s c o v e r y  o f  pebb le - to -bou lder  s i zed  galena and s t i b n i t e  i n  
the s l u i c e  boxes o f  t h e  e a r l y  miners prompted a  success fu l  search f o r  lode sul- 
f i d e  d e p o s i t s  (Brooks, 1916). L ikewise,  t h e  h i g h  p r i c e  o f  antimony d u r i n g  t h e  
Russo-Japanese war prompted Joe Qu ig l ey  t o  s h i p  12 tons o f  s t i b n i t e  o r e  f rom 
the  Las t  Chance ant imony mine (E.R. P i l g r i m ,  pers .  comm.); thus began t h e  
development o f  l ode  m in i ng  i n  t he  Kant ishna. 

By 1923, a  number o f  smal l  bonanza-grade s i l v e r - l e a d - z i n c - g o l d  depos i t s  
was s u c c e s s f u l l y  developed and mined. T h e i r  p r o d u c t i o n  i s  summarized i n  
t a b l e  I .  S h o r t l y  a f t e r w a r d s ,  t he  s i l v e r  m in i ng  a lmost  ceased because o f  
excess ive s h i p p i n g  c o s t s  ( o r e  was no t  economic i f  i t  con ta ined  l ess  than 
about 100 ounces o f  s i l v e r  per  t o n ) .  

L a t e r ,  d u r i n g  1939-42, a l a r g e r  sca le  g o l d - q u a r t z  mine s i m i l a r  t o  t he  
ope ra t i ons  i n  t h e  Fa i rbanks  d i s t r i c t   ill, 1933) developed the Banjo lode 
system (Red Top M in i ng  company) near I r o n  Gulch ( p l .  I ) ;  t he  p roduc t i on  
f i g u r e s  a r e  shown i n  t a b l e  2.  Dur ing 1940, t h e  d i s t r i c t  produced an a l l - t i m e  
h i gh  o f  7,000 ounces o f  g o l d  f rom lodes and p l a c e r s  ( ~ e e d ,  1961). 

Kant ishna i s  a  ma jo r  antimony d i s t r i c t  i n  A laska.  A l a s k a ' s  l a r g e s t  p ro -  
ducer,  t h e  Stampede Mine, began development i n  1937 and has produced h igh-grade 
s t i b n i t e  o res  and concen t ra tes  on a  f a i r l y  con t inuous  bas i s  th rough  1970 
( t a b l e  3 ) .  T h i s  mine f u l f i l l e d  a  cons ide rab le  percentage o f  Un i t ed  S ta tes  
antimony requi rements  d u r i n g  t he  l a t e  1930s (Whi te ,  1942). A l a r g e  antimony 
depos i t  on S l a t e  Creek has undergone development d u r i n g  the  l a s t  2 5  years by 
both government and p r i v a t e  groups, and the  Las t  Chance l ode  on Caribou Creek 
has produced o r e  d u r i n g  t he  l a s t  10 years  ( ~ i l l e e n ,  1951; Joes t i ngs ,  1943; A .  
Tay lo r ,  pe rs .  cornm.). A s t i b n i t e - q u a r t z  v e i n  on Eureka Creek produced ant imony 
o r e  d u r i n g  the  e a r l y  1900s ( ~ i n i n g  & Eng ineer ing  Jou rna l ,  1915). Known p ro -  
d u c t i o n  f i g u r e s  a r e  summarized i n  t a b l e  4. 

Because g o l d  p r i c e s  have made a  d ramat i c  upswing d u r i n g  t he  l a s t  severa l  
years,  t h e r e  has been an inc rease  o f  a c t i v i t y  i n  K a n t i s h n a ' s  p l a c e r  grounds. 



D u r i n g  1975 ,  n i n e  p l a c e r  mines i n v o l v i n g  abou t  30 men produced a t  l e a s t  1,000 
ounces o f  g o l d  on C a r i b o u ,  G l a c i e r ,  Y e l l o w ,  Eureka,  F r i d a y ,  E ldo rado ,  Spruce,  
and Glenn Creeks .  

Renewed i n t e r e s t  i n  t h e  Q u i g l e y  H i l l  g a l e n a - s i  l v e r  Gold Do1 l a r  l o d e  i n  
1973 l e d  a  l e s s e e  t o  c o n s t r u c t  a  35 - ton /day  f l o t a t i o n  m i l l  a t  t h e  Red Top 
m ine ,  j u s t  above t h e  a i r s t r i p .  About 120 t o n s  o f  o r e  were processed and t h e  
c o n c e n t r a t e s  sh ipped  t o  a  s m e l t e r  i n  B r i t i s h  Co lumbia .  

Lode Depos i t s  

P l a t e  2  shows t h e  l o c a t i o n s  o f  s u l f i d e  v e i n s  i n  t h e  Kan t i shna  H i l l s .  
Because p r e v i o u s  w o r k e r s  have made r a t h e r  t h o r o u g h  d e s c r i p t i o n s  o f  many o f  
t h e  i n d i v i d u a l  p r o s p e c t s ,  o n l y  t h e  more i m p o r t a n t  ones w i l l  be b r i e f l y  d i s -  
cussed i n  t h i s  r e p o r t .  P e r t i n e n t  g e o l o g i c  and m i n e r a l o g i c  i n f o r m a t i o n  o f  
each s u l f i d e  o c c u r r e n c e  has been keyed t o  t a b l e  4 .  

Most o f  t h e  o l d  work ings  were caved and l a r g e l y  i n a c c e s s i b l e  i n  1975, b u t  
good exposu res  o f  m i n e r a l i z a t i o n  a r e  p r e s e n t  a t  Stampede ( 6 6 ) ,  t h e  B u n n e l l  
p r o s p e c t  ( 4 )  , t h e  Arkansas c l a  irll (46)  , t h e  B o s a r t  p r o s p e c t  (36)  t h e  Wei l e r  
p r o s p e c t  ( 4 0 ) ,  and a t  t h e  S l a t e  Creek d e p o s i t  ( I ) .  

The r e o p e n i n g  o f  t h e  Gold D o l l a r  s h a f t  (23)  i n  1976 may a l l o w  a  good 
v i e w  o f  t h e  g a l e n a - s i l v e r  m i n e r a l i z a t i o n  t h e r e .  

Sou the rn  M i n i n g  D i s t r i c t  

M i n e r a l o g y  

Gold ,  a r s e n o p y r i t e ,  p y r i t e ,  s p h a l e r i t e ,  g a l e n a ,  c h a l c o p y r i t e ,  t e t r a h e d r i t e ,  
f r e i b e r g i t e  ( a r g e n t i f f e r o u s  t e t r a h e d r i t e ) ,  schee l  i t e ,  s i d e r i t e ,  s t r o m e y r i t e ,  
b o u r o n i t e ,  s t e p h a n i t e ,  s t i b n i t e ,  p y a r g y r i t e ,  c a s s i t e r i t e ,  and t h e i r  o x i d i z e d  
p r o d u c t s  s c o r o d i t e ,  a z u r i t e ,  m a l a c h i t e ,  c e r u s s i t e ,  s t i b c o n i t e ,  and k e r m e s i t e  
a r e  m e t a l l i c  m i n e r a l s  t h a t  have been r e p o r t e d  f rom t h i s  d i s t r i c t  ( \ , / e l l s ,  1933; 
Seraph im,  1961, unpub. ;  Capps, 1916, 1919; and B r o o k s ,  1911). Gem-qua l i t y  
r h o d o n i t e  has been found  i n  t h e  p l a c e r s  o f  G lenn Creek.  

P r e l i m i n a r y  p o l i s h e d  s e c t i o n  s t u d i e s  by T.K. Bundtzen and N.C. Veach o f  
DGGS have shown t h a t  p o l y b a s i t e ,  p r o u s t i t e ,  j a m s o n i t e ,  a n g l e s i t e ,  and bou lange-  
r i t e  a l s o  o c c u r .  I t  i s  t hough t  t h a t  p o l y b a s i t e  may have o f t e n  been m i s t a k e n  
f o r  t h e  more uncommon p y r a r g a r i t e .  I n  a d d i t i o n ,  i t  i s  l i k e l y  t h a t  s e v e r a l  
s u l f o s a l t s  o f  l ead  and ant imony may have o f t e n  been m i s t a k e n  f o r  s t i b n i t e .  

Gangue m i n e r a l s  i n c l u d e  q u a r t z ,  c a l c i t e ,  and s i d e r i t e .  The most  common 
s u l f i d e s  r e c o g n i z e d  i n  t h e  f i e l d  a r e  p y r i t e ,  a r s e n o p y r i t e ,  ga lena ,  s p h a l e r i t e ,  
s t i b n i t e ,  and t e t r a h e d r i t e .  

W e l l s  (1933) r e c o g n i z e d  t h r e e  d i s t i n c t  t y p e s  o f  m i n e r a l i z a t i o n  i n  a corn- 
p l e x  v e i n  sys tem:  1) quartz-arsenopyri~e-pyrite-gold v e i n s  c o n t a i n i n g  m i n o r  
ga lena  and s p h a l e r i  t e ,  2 )  g a l e n a - s p h a l e r i  t e - t e t r a h e d r i  t e - p y r i  t e - c h a l c o p y r i  t e  
"massive s u l f i d e "  v e i n s  w i t h  minor  gangue m i n e r a l s ,  and 3 )  mass ive  q u a r t z -  
s t i b n i t e  v e i n s .  

P o l i s h e d  s e c t i o n s  examined d u r i n g  t h i s  s t u d y  suggest  t r a n s i t i o n s  between 
t h e  above v e i n  t y p e s .  S t i b n i t e  i s  found w i t h  galena-sphalerite-tetrahedrite- 
c h a l c o p y r i t e - s i d e r i t e  v e i n s  a t  t h e  B u n n e l l  p r o s p e c t ,  t h e  A lpha mine,  and t h e  
McGonnagi l  p r o s p e c t  on G l a c i e r  Peak ( t a b l e  4 ) .  A r s e n o p y r i t e - p y r i t e - q u a r t z  



m i n e r a l o g y  i s  found w i t h  ' 'mass ive  s u l f i d e "  galena-sphalerite-tetrahedrite- 
s i d e r i t e  v e i n s  o f  t h e  L i t t l e  Ann ie ,  Gold D o l l a r ,  and Red Top v e i n s .  We l l s  
(1933) suggests t h a t  t h e  p resence  o f  ant imony i n  o t h e r  base-metal  s u l f i d e s  
may be long  t o  t h e  q u a r t z - s t i b n i t e  a f f i l i a t i o n .  

S t r u c t u r e  

Almost  a l l  t h e  K a n t i s h n a  v e i n s  s t r i k e  N. 30-70 E .  and d i p  s t e e p l y  t o  t h e  
s o u t h e a s t ;  a few d i p  s t e e p l y  t o  t h e  no r thwes t  ( t a b l e  4). Those v e i n s  t h a t  do 
d i p  s t e e p l y  t o  t h e  n o r t h w e s t  i n t e r s e c t  t h e  s o u t h e a s t - d i p p i n g  v e i n s  ( w e l l s ,  1933).  
T h i s  c r o s s c u t t i n g  r e l a t i o n s h i p  has l o c a l  i z e d  the  bonanza-grade "ga lena -s i  l v e r "  
l o d e s  on Q u i g l e y  H i l l  ( se raph im,  unpub. ,  1961) and t h e  l a r g e  mass ive  s t i b n i t e  
l o d e s  o f  Stampede ( w h i t e ,  1942; E .  P i l g r i m ,  p e r s .  comm.), t hus  p r o d u c i n g  t h e  
e l o n g a t e d  k idney-shaped o r e  b o d i e s  t h a t  were mined.  Some o f  t h e  v e i n s  i n  t h e  
G l a c i e r  Peak-Spruce Peak a r e a  and o t h e r s  s c a t t e r e d  t h r o u g h  t h e  d i s t r i c t  s t r i k e  
N. 20-40 W.  and d i p  s t e e p l y  t o  v e r t i c a l l y .  They appear  t o  be o n l y  weakly 
m i n e r a l i z e d .  The m i n e r a l  v e i n s  range i n  l e n g t h  f r o m  l e s s  t h a n  200 f e e t  t o  
we1 1 o v e r  1,500 f e e t  and v a r y  i n  w i d t h  from 3 i nches  t o  o v e r  25 f e e t   offit it, 
1931; W e l l s ,  1933; Seraphim, unpub. ,  1961; Bundtzen,  p e r s .  e x a m i n a t i o n ) .  

These v e i n s  a r e  s t r u c t u r a l l y  c o n t r o l l e d  by h i g h - a n g l e  f r a c t u r e s  t h a t  
g e n e r a l l y  p a r a l l e l  a  n o r t h e a s t - t r e n d i n g  a s s y m e t r i c a l  a n t i f o r m  t h a t  i s  l o c a l l y  
s l i g h t l y  o v e r t u r n e d  t o  t h e  n o r t h w e s t  I ) .  N o r t h w e s t - t r e n d i n g  h i g h - a n g l e  
f a u l t s  o f f s e t  t h i s  f o l d  s t r u c t u r e ,  i n  b l o c k - f a u l t e d  f a s h i o n ,  as  much as  3 
k i l o m e t e r s  ( ~ o o s e  Creek f a u l t ,  W e l l s ,  1933).  There  i s  o n l y  m i n o r  o f f s e t  o f  
a  few t e n s  o f  me te rs  a l o n g  t h e s e  n o r t h w e s t  f r a c t u r e s  w i t h i n  each b l o c k .  E a r l i e r  
w o r k e r s  noted t h a t  t h e  " g a l e n a - s i l v e r "  v e i n s  a r e  o f f s e t  a l o n g  n o r t h w e s t  f r a c t u r e s  
o n l y  a  few tens  o f  f e e t .  

The marb le  and g r a p h i t i c  s c h i s t s  (pCln) and t h e  c h l o r i t i c  and f e l s i c  
p h y l l i t e s  ( p ~ p h )  have been mapped f o r  17 m i l e s  o f  c o n t i n u o u s  s t r i k e  l e n g t h  
i n  t h e  sou the rn  m i n e r a l  b e l t ;  t h e  r o c k s  a r e  a l s o  found a t  Stampede. Many o f  
t h e  m i n e r a l  v e i n s  a r e  c o n f i n e d  t o  t h i s  r o c k  b e l t ,  p a r t i c u l a r l y  t h e  more b r i t t l e  
t y p e s  such as t h e  f e l s i c  p h y l l i t e s  and s i l i c e o u s  s c h i s t s .  Those r o c k s  t h a t  
d e f o r m  more p l a s t i c a l l y  d u r i n g  dynamic metamorphism such as m a r b l e  and c h l o r i t i c  
p h y l l i t e s  a r e  poor  h o s t s  o f  t h e  s u l f i d e  v e i n s .  

Ore Paragenes i s  

Severa l  p r e v i o u s  w o r k e r s  recogn ized  t h e  l i k e l y  g e n e t i c  r e l a t i o n s h i p  o f  t h e  
s m a l l ,  h y d r o t h e r m a l l y  a l t e r e d  p l u g s  and d i k e s  o f  i n t e r m e d i a t e  c o m p o s i t i o n  t o  
t h e  m i n e r a l i z e d  v e i n s  ( see  Bedrock  D i s c u s s i o n ) .  These igneous b o d i e s  a r e  e l o n -  
g a t e d  p a r a l l e l  t o  n o r t h e a s t  f r a c t u r e  p a t t e r n s  and a r e  s p a t i a l l y  r e l a t e d  t o  the  
f o l d  s t r u c t u r e  t h a t  c o n t r o l s  t h e  m i n e r a l  v e i n s .  A t  t h e  B u n n e l l  p r o s p e c t  on 
E l d o r a d o  Creek, g a l e n a - s p h a l e r i t e - s t i b n i t e - t e t r a h e d r i t e - q u a r t z - c a r b o n a t e  v e i n s  
a r e  found i n  t h e  q u a r t z  p o r p h y r y  body. On t h e  r i d g e  between M o o n l i g h t  and 
Canyon Creeks, copper m i n e r a l i z a t i o n  i s  d i ssemina ted  i n  a  q a b b r o  d i k e  swarm. 

Three d i s t i n c t  p e r i o d s  o f  m i n e r a l i z a t i o n  a r e  r e c o q n i z e d  a t  Stampede 
( w h i t e ,  1342; E .  P i l g r i m ,  p e r s .  comm., 1975) ;  3 t  l e a s t  f o u r  ? v e n t &  a r e  recorded 
a t  t h e  Red Top and L i t t l e  Ann ie  v e i n s  (We! I s ,  1933).  Bundtzen b e l i e v e s  t h a t  
a l t h o u g h  seve ra l  m i n e r a l i z i n g  p u l s e s  can be recogn ized ,  a l l  t h e  v e i n s  a r e  r e -  



l a t e d  t o  a  s i n g l e  i n t r u s i o n - f r a c t u r e  episode t h a t  does no t  s i g n i f i c a n t l y  
span geo log ic  t ime.  

Resul ts  f rom t h i s  s tudy suggest t h a t  t he  Kant ishna ve ins  show te lescop ing  
metal  zona t ion  away from an i n t r u s i v e  source. 

According t o  We l l s  (1933) :  

"The m i n e r a l s  i n  o r d e r  o f  t h e i r  d e p o s i t i o n  from o l d e s t  t o  
youngest a r e  a r s e n o p y r i t e ,  p y r i t e ,  s p h a l e r i t e ,  ga lena,  c h a l c o p y r i t e ,  
t e t r a h e d r i t e ,  j amson i te ,  and marcas i te .  Qua r t z  came p r i o r  t o  the  
s u l f i d e  m ine ra l s ,  b u t  c a l c i t e  d i d  not  come u n t i l  a f t e r  t he  arseno- 
p y r i t e  and p y r i t e . "  

Po l i shed  s e c t i o n s  examined d u r i n g  t h i s  s tudy g e n e r a l l y  c o n f i r m  t h e  above 
paragraph a l though  " s i d e r i t e "  should rep lace  " c a l c i t e . "  The galena-sphale- 
r i t e - t e t r a h e d r i t e - s i d e r i t e  s i l v e r  lodes on Q u i g l e y  H i l l  and Eldorado Creek 
a r e  near a l t e r e d  q u a r t z  porphyry  ( ~ ~ p )  bodies.  These complex s u l f i d e  o re  
bodies show p o s t p y r i t e - a r s e n o p y r i t e - q u a r t z  m i n e r a l i z a t i o n  o f  galena, sphale- 
r i t e ,  t e t r a h e d r i t e ,  p o l y b a s i t e ,  and s i d e r i t e  i n  a l l  cases s tud ied .  The 
h i ghe r  temperature a r s e n o p y r i t e - p y r i t e - s c h e e l i t e - g o l d  ve ins  a r e  found 
s p a t i a l l y  f a r t h e r  f rom igneous sources than t h e  massive s u l f i d e  "galena- 
s i l v e r "  bodies ( p l .  2 ) .  

There i s  a l s o  topograph ic  express ion o f  t h i s :  t h e  q u a r t z  porphyry  bodies 
c rop  ou t  a t  lower and i n t e rmed ia te  e l e v a t i o n s  and t h e  "go ld -quar tz "  ve ins  
u s u a l l y  a re  found on t h e  h i g h e s t  s lopes. There i s  about 1,500 f e e t  o f  r e l i e f  
i n  t he  Qu ig l ey  H i l l  area. Dur ing  the  m in i ng  o f  t h e  Banjo  l ode ,  i t  was thought  
t h a t  base-metal m ine ra l  i z a t  i on  iqcreased a t  depth i n  t h e  v e i n  system (Mor r i s ,  
1939) . 

There a re  no good s p a t i a l  r e l a t i o n s h i p s  w i t h  t h e  s t i b n i t e - q u a r t z  ve ins  
and t h e  igneous source, s i nce  they  appear t o  be found b o t h  f a r  f rom and near 
t o  t h e i  r apparent hydrothermal  sources. 

P r e l i m i n a r y  X-ray d i f f r a c t i o n  work by N . C .  Veach on samples o f  the  m inera l  
ve ins  suggest a  p o t a s s i c  i n t r o d u c t i o n  i n t o  t h e  o r e  i n  t h e  form o f  secondary 
o r thoc lase ,  kao l  i n i  t e ,  and uncommon p o t a s s i c  a r sen ides  ( t a b l e  5 ) .  

Potass ic  a l t e r a t i o n  i s  ev i den t  i n  t he  a l t e r e d  igneous bodies (see Geology 
sec t  ion)  . 

A summary o f  even ts  i n  t h e  m i n e r a l i z a t i o n  i s :  

1) Long i t ud ina l  f r a c t u r i n g  caused by warp ing o f  t e r r a i n  i n t o  nor theas t -  
t r end ing  f o l d  s t r u c t u r e s .  

2 )  Shal low emplacement o f  porphyry  igneous bodies;  subsequent hydrothermal 
a1 t e r a t i o n  and ou tgass ing .  

3 )  l n i  t i a l  h i ghe r  temperature arsenopyr i t e - p y r i  te -schee l  i t e  quar tz  ve i n  
depos i t i on  a l ong  f r a c t u r e s  away f rom t h e i r  igneous source. 

4) Crosscu t t i ng  o f  t h e  e a r l  i e r  f r a c t u r e s  and d e p o s i t i o n  o f  the c u t t i n g  
g a l e n a - s p h a l e r i t e - t e t r a h e d r i t e - s i d e r i t e - q u a r t z  v e i n s  near igneous bod ies ;  
subsequent c ross  f r a c t u r i n g  and a  weaker phase o f  a r s e n o p y r i t e - p y r i t e  
minera l  i z a t  i on .  



5) Low-temperature s t  i bn i t e - q u a r t z  v e i n s  depos i t i on  a  l o n g  c r o s s  c u t s ,  
and r e i n t r o d u c t i o n  i n t o  p r e v i o u s  v e i n s .  

The f o l l o w i n g  summary may add some i n s i g h t  t o  t h e  f u t u r e  e x a m i n a t i o n  o f  
t h e  K a n t i s h n a  v e i n s .  

1) The "Kant ishna a n t i f o r m "  i s  t h e  r e g i o n a l  s t r u c t u r e  t h a t  c o n t r o l s  t h e  
m i n e r a l i z a t i o n  and s h o u l d  be e x p l o r e d  a l o n g  s t r i k e  f o r  more u n d i s -  
covered s u l f i d e  v e i n s .  The v e i n s  a r e  p r e f e r r e n t i a l l y  h o s t e d  i n  r o c k s  
t h a t  have undergone b r i t t l e  d e f o r m a t  i o n ,  fzr example, q u a r t z o s e  , 
p h y l l i t e s ,  and s c h i s t s .  

2 )  C h l o r i t e  p h y l l i t e s  and m a r b l e  a r e  p o o r  h o s t s  o f  economic s u l f i d e  
m a t e r i a l .  

3 )  There i s  no t e x t u r a l  e v i d e n c e  f o r  supergene en r i chmen t  o f  t h e  bonanza 
s i l v e r  v e i n s ,  a l t h o u g h  some en r i chmen t  by o x i d a t i o n  may tp~ :xr  a t  t h e  
s u r f a c e  (we1 I s ,  1933; Seraphim, unpub. ,  1961; t h i s  s t u d y ) .  T h i s  
i m p l i e s  t h a t  t hese  h i g h - g r a d e  "k idney-shaped o r e  bod ies "  can e x i s t  a t  
d e p t h  i n  t h e  v e i n  systems, most  l i k e l y  i n  c l o s e  s p a t i a l  r e l a t i o n s h i p  
w i t h  po rphy ry  igneous b o d i e s .  

4 )  The bonanza s i l v e r  v e i n s  and t h e  l a r g e  massive s t i b n i t e - q u a r t z  v e i n s  
a r e  l o c a t e d  where a  n o r t h w e s t - d i p p i n g  v e i n  i n t e r s e c t s  a  s o u t h e a s t -  
d i p p i n g  v e i n .  T h i s  f r a c t u r e  r e l a t i o n s h i p  c o u l d  be a s t r u c t u r a l  g u i d e  
f o r  o r e .  

5) P o l y b a s i t e ,  a r g e n t i f f e r o u s  t e t r a h e d r i t e ,  and m ino r  p y r a g a r i t e  a r e  t h e  
known s i l v e r - b e a r i n g  m i n e r a l s .  Thus copper ( i n  t h e  t e t r a h e d r i t e )  has 
been found by Seraphim (1961) t o  be an e f f e c t i v e  geochemica l  g u i d e  f o r  
t h e  e x p l o r a t i o n  o f  h i g h - g r a d e  s i l v e r  l odes .  

6) S i d e r i t e  i s  a  consp icuous component o f  t h e  h igh -g rade  o r e  shoo ts .  I t s  
r e c o g n i t i o n  i n  t h e  f i e l d  may l e a d  t o  t h e  d i s c o v e r y  o f  a d d i t i o n a l  m a t e r i a l .  
A r e s i s t i v i t y  su rvey  and p o s s i b l y  a  magne t i c  survey c o u l d  d e t e c t  s i d e r i t e .  

7 )  F i s s u r e  v e i n  systems i n  d i s t r i c t s  th roughou t  t h e  w o r l d  show s i m i l a r  
t e l e s c o p i c  me ta l  z o n a t i o n  (Parks ,  1970; Jerome, 1966) .  They a r e  o f t e n  
r o o t e d  i n  m i n e r a l i z e d  p o r p h y r y  systems. The p o t a s s i c  a l t e r a t i o n  o f  
t h e  snia l l  p o r p h y r y  igneous b o d i e s ,  t h e  a r g i l l i c  a l t e r a t i o n  p r e s e n t  i n  
most o f  t h e  v e i n s  and p o r p h y r y  b o d i e s ,  t h e  p o t a s s i c  c o n t e n t  i n  t h e  
v e i n s ,  and t h e  abundant d i s s e m i n a t e d  s u l f i d e s  found i n  s e v e r a l  o f  t h e  
d i k e s  ( p a r t i c u l a r l y  a t  t h e  B u n n e l l  p r o s p e c t )  lend e v i d e n c e  toward t h i s  
t y p e  o f  m i n e r a l  system. 

T o t a t l a n i k a  M i n e r a l i z a t i o n  

Galena,  c h a l c o p y r i t e ,  b a r i t e ,  p y r i t e ,  and a r s e n o p y r i  t e  a r e  s u l f i d e s  t h a t  
a r e  known t o  be found i n  m i n e r a l  d e p o s i t s  o f  t h e  n o r t h e r n  K a n t i s h n a  H i l l s .  
N i n e  p r e v i o u s l y  u n r e p o r t e d  d e p o s i t s  c o n t a i n i n g  s u l f i d e  m i n e r a l i z a t i o n  were 
examined ( t a b l e  5 ) .  

The most e x t e n s i v e  m i n e r a l i z a t i o n  examined i s  a  p r o f o u n d l y  gossan ized  
zone o f  m e t a v o l c a n i c  rocks  i n  t h e  Pmv u n i t  t h a t  can be t r a c e d  f o r  6 m i l e s  o f  
s t r i k e  l e n g t h .  Loca l  a reas o f  t h i s  zone c o n t a i n  up t o  30 p e r c e n t  v i s i b l e  
p y r i t e  when f r e s h ;  bu t  more o f t e n  than  n o t ,  t h e  rock  i s  e x t e n s i v e l y  leached 
and weathered.  No base-metal  s u l f i d e s  were recogn ized i n  t h e  f i z l d ;  however,  
p o l i s h e d  s e c t i o n s  examined w i t h  an o r e  m ic roscope  found e x s o l v e d  b l e b s  o f  
s p h a l e r i t e  ( ~ n s )  p r e s e n t  i n  some o f  t h e  p y r i t e .  Geochemical a n a l y s e s  o f  r o c k  



c h i p s  and s t ream sed iments  show s t r o n g  z i n c  anomal ies  and modera te  l ead  and 
s i l v e r  anomal ies  ( t a b l e  6 ,  p r o s p e c t s  70, 72, and sample l o c a t i o n s  19,  2 3 ,  
44 -50 ,  52, 53, 58) . 

T h i s  m i n e r a l i z a t i o n  c o u l d  r e p r e s e n t :  1) h i g h  base-metal  background i n  a  
p y r i t i z e d  m e t a v o l c a n i c  sequence, 2 )  i n d i c a t i o n s  o f  m a s s i v e - s u l f i d e  m i n e r a l -  
i z a t i o n  r e l a t e d  t o  t h e  premetamorph ic  v o l c a n i s m ,  o r  3 )  m i n e r a l i z a t i o n  r e l a t e d  
t o  l ow-ang le  f a u l t  zones t h a t  a r e  p r e s e n t  i n  Pmv. 

O the r  m i n e r a l i z a t i o n  r e l a t e d  t o  t h e  n o r t h w e s t - s t r i k i n g  f i s s u r e  system 
appears  t o  be o f  low g rade  and p r e s e n t l y  uneconomic. S i l i c i f i e d  zones o f  
r h y o l i t e  po rphy ry  (P rhy )  may h o l d  a  p o t e n t i a l  f o r  l a r g e r  l ow-g rade  me ta l  
d e p o s i  t s .  

P l a c e r  D e p o s i t s  

P l a c e r  g o l d  i s  found i n  most o f  t h e  st reams t h a t  d r a i n  t h e  K a n t i s h n a  
H i l l s  and o r i g i n a t e d  f rom l o d e s  t h a t  have i n t r u d e d  t h e  po ly rnetamorph ic  bedrock 
t e r r a i n .  I t  has been e c o n o m i c a l l y  e x t r a c t e d  f rom E l d o r a d o ,  Eureka,  F l a t ,  
F r i d a y ,  Moose, Ra iny ,  Y e l l o w ,  G lenn,  G l a c i e r ,  and Car ibou  Creeks i n  t h e  sou the rn  
h i l l s  and Stampede, L i t t l e  Moose, Crooked,  and Bearpaw Creeks i n  t h e  c e n t r a l  
h i l l s  a r e a  (Capps, 1916-1919; B rooks ,  1911; W e l l s ,  1933; Reed, 1961 ) .  I t s  ex-  
t r a c t i o n  c o n s t i t u t e s  most o f  t h e  more r e c e n t  m i n i n g  a c t i v i t i e s .  A s s o c i a t e d  w i t h  
t h e  g o l d  i n  t h e  heavy c o n c e n t r a t e s - - - p a r t i c u l a r l y  i n  t h e  s o u t h e r n  m i n i n g  d i s -  
t r i c t - - - a r e  s u l f i d e s  o f  l e a d ,  a n t i m o n y ,  copper ,  s i l v e r ,  and z i n c ,  a l o n g  w i t h  
t h e  more common g a r n e t ,  m a g n e t i t e ,  and i l m e n i t e .  M ino r  amounts. o f  r h o d o n i t e ,  
s c h e e l i t e ,  and r a r e l y  c a s s i t e r i t e  have a l s o  been r e p o r t e d  (mine o p e r a t o r s ,  p e r s .  
comm., 1975) .  K a n t i s h n a ' s  p l a c e r  p r o d u c t i o n  has been a b o u t  45,000 ounces,  
s m a l l  compared t o  most o t h e r  d i s t r i c t s  i n  A laska.  G e n e r a l l y ,  s m a l l - s c a l e  
o p e r a t i o n s  have e x t r a c t e d  t h e  m e t a l  because t h e  p a y s t r e a k s  a r e  u s u a l l y  r e -  
s t r i c t e d  i n  e x t e n t .  The g o l d  i s  u n u s u a l l y  c o u r s e ,  and found i n  t h e  lower  1 - 3  
f e e t  o f  g r a v e l s  t h a t  o v e r l i e  t h e  bed rock .  The weathered bed rock  i t s e l f  con- 
t a i n s  g o l d  t o  3 f e e t  i n  d e p t h ,  and i s  o f t e n  r i p p e d  up w i t h  t h e  s t ream g r a v e l s  
d u r i n g  p l a c e r  m i n i n g .  

Four  o f  t he  p r o d u c i n g  s t reams have been occup ied  by g l a c i a l  i c e ;  p l a c e r  
g r a v e l s  a l o n g  Moose, G l a c i e r ,  E l d o r a d o ,  and Car ibou  Creek l i e  be low  g l a c i a l  
t e r r a c e s  (Reed, 1961 ; P .  Metz ,  and Bundtzen,  p e r s .  examinat  i o n ,  1975 ) .  E i t h e r  
some o f  t h e  p a y s t r e a k s  formed a f t e r  an o l d e r  g l a c i a t i o n  o r  t h e  g l a c i a t i o n  d i d  
n o t  s i g n i f i c a n t l y  d i l u t e  t h e  g o l d  d e p o s i t s .  Some o f  t h e  known h i g h - g r a d e  pay 
s t r e a k s  i n  t h e  fo rmer  s t ream c h a n n e l s  have been exhaus ted ,  and e x p l o r i n g  t h e  
l a r g e  g r a v e l  d e p o s i t s  be low  t h e  g l a c i a l  t e r r a c e s  may d i s c l o s e  econornic-grade 
p l a c e r  m a t e r i a l .  Some o f  t h e  p r o d u c i n g  ground i n  t h e  s o u t h e r n  m i n i n g  d i s t r i c t  
has been worked a t  l e a s t  t w i c e  and s t i l l  y i e l d s  pay ing  q u a n t i t i e s  o f  g o l d .  

1975 A c t i v i t y  

Dozers and f r o n t - e n d  l o a d e r s  were used i n t e r m i t t e n t l y  i n  p l a c e r  mines f rom 
in id -June t o  September 2 5 t h .  Two o p e r a t i o n s  were p r i m i t i v e  " p i c k  and shove l "  
t y p e s  2 ) .  A l l  were l o c a t e d  w i t h i n  I 0  a i r  rcli les o f  t h e  o l d  town o f  
Kant  i s h n a .  

No r thwes t  M i n i n g  Company o p e r a t e d  a  s o p h i s t o c a t e d  s l u i c i n g  p l a n t  a t  t h e  
mouth  o f  E ldo rado  Creek.  A f r o n t - e n d  l o a d e r  and dozer s u p p l i e d  t h e  p a y d i r t .  
Fo r  most  o f  t he  summer, t h i s  o p e r a t i o n  encountered numerous mechan ica l  problems 
and u n d o u b t e d l y  w i l l  be m o d i f i e d  f o r  t h e  1976 season. Toward t h e  l a t t e r  p a r t  
o f  t h e  season they  encoun te red  a  r i c h  pay s t r e a k  on a  " f a l s e "  bed rock  s i l t  



su r f ace  and s u c c e s s f u l l y  recovered a  good q u a n t i t y  o f  go ld .  When f u l l y  
o p e r a t i o n a l ,  they  processed 400-700 c u b i c  yards d a i l y .  

Two o p e r a t i o n s  produced go ld  f rom pay s t r eaks  on Eureka Creek. D .  Stone 
and p a r t n e r  opera ted  a  h y d r a u l i c  mine about 1 / 4  m i l e  above the mouth o f  
Eureka Creek. Us ing a  s i n g l e  mon i t o r ,  they s t r i p p e d  stream channel-bench 
g r a v e l s  i n t o  a  s l u i c e  box t h a t  used wate r  from the  stream bed. Gold r ecove ry ,  
j u d g i n g  by t he  h i n t s ,  was encouraging. They processed 100-300 c u b i c  yards a  
day. Impe r i a l  M in i ng  Company s u c c e s s f u l l y  opera ted  a  g r a v i t y  s l u i c i n g  p l a n t  
a t  t he  mouth o f  I r o n  Gulch on Eureka Creek by u s i n g  a  dozer and f r on t -end  
loader .  They mined i n t e r m i t t e n t l y  f o r  about 80 days, produc ing 4-6 ounces 
from 500-700 c u b i c  yards o f  m a t e r i a l  d a i l y .  

A i r l e y  Tay lo r  and assoc ia tes  mined s t ream g r a v e l s  on G lac i e r  Creek about 
1 m i l e  downstream from F i f t e e n  Gulch. T h i s  p l a n t  was j u s t  g e t t i n g  i n t o  
o p e r a t i o n  i n  mid-August,  when the DGGS f i e l d  p a r t y  was l eav i ng  t h e  d i s t r i c t ,  
and the  r e s u l  t s  a r e  unknown. 

Paul and E r i c  W ie l e r  operated a  p l a c e r  mine a t  t he  j u n c t i o n  o f  t he  East 
and West Forks o f  Glenn Creek. They pushed p a y d i r t  through a  2-1/2 by 35-  
f o o t  s l u i c e  box w i t h  a  dozer ,  o c c a s i o n a l l y  hav ing  problems w i t h  l a r g e  bou lders .  
Two s e t t l i n g  ponds were cons t ruc ted  below t h e  m in i ng  a c t i v i t i e s .  The W i e l e r ' s  
recovered remarkabl y  coarse go ld ;  severa l  I -ounce nuggets were found i n  a  
s i n g l e  c leanup .  (Glenn Creek has produced 7-ounce nuggets i n  the  pas t . )  The 
W i e l e r ' s  processed 20-50 cub i c  yards d a i l y .  T h e i r  c la ims  c o n s t i t u t e  some o f  
the  r i c h e s t  pay s t r eaks  i n  the d i s t r i c t .  

W.  Copley and assoc ia tes  ran a  success fu l  g o l d  p l ace r  mine on Spruce 
Creek, about  2-1/2 m i l e s  upstream f rom i t s  mouth. Th is  was the  l a r g e s t  
o p e r a t i o n  i n  t h e  d i s t r i c t ;  they processed severa l  tens o f  thousands o f  c u b i c  
yards d u r i n g  t h e  summer. A s l u i c e  box, converg ing  a t  i t s  o u t l e t ,  was f e d  wate r  

- a t  p ressures  o f  2000 pounds per i nch  w h i l e  a  f r o n t - e n d  loader  and dozer s u p p l i e d  
t h e  p a y d i r t .  There i s  several  hundred thousand c u b i c  yards o f  reserves  l e f t  i n  
t h i s  c l a i m  b l o c k .  Gold p roduc t i on  was cons ide rab le .  

A s l u i c i n g  p l a n t  operated on t he  Lee Bench o f  Lower Car ibou Creek f o r  most 
o f  t h e  season. The mine, operated by Karponek and p a r t n e r s ,  was an eng inee r i ng  
success and few mechanical d i f f i c u l t i e s  were encountered. However, g o l d  p ro -  
d u c t i o n  was l e s s  than s a t i s f a c t o r y .  T h i s  ground does no t  y i e l d  course  g o l d  as 
o t h e r  streams i n  t he  d i s t r i c t  do, p robab l y  because o f  i t s  d i s t ance  f rom the  
q u a r t z - s u l f i d e  lodes.  

A p r i m i t i v e  p l a c e r  ope ra t i on  on Ye l l ow  Creek us ing  p i c k ,  shove l ,  and wheel 
b a r r e l ,  f e d  a smal l  s l u i c e  box. A few ounces o f  g o l d  were recovered. 

J. Fuksa mined on h i s  c l a im  on F r i d a y  Creek, about 3/4  m i l e  above the  
mouth. Several  ounces o f  course g o l d  were r e t r i e v e d  below an au tomat i c  dam, 
cons t ruc ted  by t he  o p e r a t o r .  

A p l a c e r  mine operated on lower Moose Creek below the  canyon, bu t  DGGS 
personnel  d i d  n o t  v i s i t  t h i s  ope ra t i on  and know n o t h i n g  about i t .  

Geochemi s t  r y  

Procedure 

The geochemical program was aimed a t  d e l i n e a t i n g  areas o f  anomalous base- 
metal  c o n c e n t r a t i o n s  i n  the Kant ishna H i l l s .  T h i s  was accomplished by u s i n g  



c o n t i n u o u s  h e l i c o p t e r  suppor t  f o r  8 days t o  fo rm a  reconna issance stream- 
sed iment  sampl ing  n e t ,  by c o l l e c t i n g  r o c k  c h i p s  f rom prominent  gossans i n  
t h e  a r e a ,  and by mapping on f o o t .  I n  a d d i t i o n ,  81 p r o s p e c t s  and mines were 
a l s o  sampled and ana lyzed f o r  p o t e n t i a l  o re -g rade  m a t e r i a l .  L o c a t i o n s  
o f  400 stream-sediment samples and 30 gossan samples a r e  shown on p l a t e  

A t o m i c - a b s o r b t i o n  a n a l y s i s  f o r  a l l  samples was under t h e  s u p e r v i s i o n  o f  
H . S .  Potworowsk i  o f  t he  DGGS M i n e r a l s  Lab. A 10.00-gram sample was d i g e s t e d  
w i t h  an a p p r o p r i a t e  amount o f  aqua r e g i a .  The d i g e s t a t e  was d i l u t e d  t o  100 
m i l l i l i t e r s  w i t h  d i s t i l l e d  Hz0 and f i l t e r e d .  The elements copper ,  l e a d ,  z i n c ,  
s i l v e r ,  and ant imony were a s p i r a t e d  d i r e c t l y  i n t o  an a i r - a c e t y l e n e  f l ame,  and 
g o l d  was de te rm ined  f o l l o w i n g  a  D I B K / A l i q u o t  336 s o l v e n t - s o l v e n t  e x t r a c t i o n .  
Molybdenum was a s p i r a t e d  i n t o  a  n i t r o u s  o x i d e  f lame.  We r e g r e t  t h a t  t h e  
e lemen ts  t u n g s t e n ,  t i n ,  mercu ry ,  and a r s e n i c  were n o t  l ooked  f o r  i n  t h i s  s t u d y .  

T a b l e  6 summarizes t h e  r e s u l t s .  Cumu la t i ve  f requency  p l o t s  f o r  f o u r  o f  
t h e  e lemen ts  a r e  shown i n  f i g u r e s  3 -6 .  Anomalous v a l u e s  were chosen a t  t h e  
a p p r o p r i a t e  b reak  i n  the  c u r v e ;  t h e  anomalous elements were then  p l o t t e d  on 
p l a t e  2  w i t h  t h e  sample l o c a l i t i e s .  Below i s  a  summary o f  t h e  anomalous a reas  
d  i scovered : 

I )  Kan t i shna  a n t i f o r m :  S l i g h t  t o  moderate  copper ,  l e a d ,  and i n  p a r t i c u l a r ,  
z i n c  anomal ies  s i g n a t u r e  t h e  r e g i o n a l  a n t i f o r m  t h a t  c o n t r o l s  t h e  v e i n  
m i n e r a l i z a t i o n  i n  t h e  K a n t i s h n a  m i n i n g  d i s t r i c t .  I n  a d d i t i o n ,  anomal ies  
i n  t h e  Canyon Creek d r a i n a g e  suggest  t h e  poss i  b i  1 i t y  o f  u n d i s c o v e r e d  
d e p o s i t s  i n  t h a t  g e o l o g i c a l l y  p o o r l y  known area.  

2) C h i t s i a  Mountain a r e a :  Modera te  t o  s t r o n g  copper and z i n c  anomal ies  
a r e  found i n  c reeks  t h a t  d r a i n  t h e  gossan ized f e l s i c  m e t a v o l c a n i c  
r o c k s  h o l d  good p o t e n t i a l  f o r  mass ive -su l  f i d e  m i n e r a l  i z a t i o n .  A 
p r o f o u n d  gossan zone i n  t h e  Pmv u n i t  5 m i l e s  l ong  and 1 m i l e  w ide  
assays l o c a l l y  up t o  0.52 p e r c e n t  z i n c .  These r o c k s  c o n s t i t u t e  a  
h i g h  p r i o r i t y  i n  any m i n e r a l  assessment.  T h i s  a r e a  s h o u l d  be e x p l o r e d .  
I n  a d d i t i o n ,  t h e  r h y o l i t e  p o r p h y r y  i n  t h e  area ( ~ r h y )  i s  r e s p o n s i b l e  
f o r  l ead  and s i l v e r  anomal i e s .  P rhy  i s  known t o  have base-metal  v e i n  
m i n e r a l i z a t i o n  ( p r o s p e c t s  73,  77,  78,  p l a t e  1 and t a b l e  5) and s h o u l d  
be examined f o r  l a r g e  l ow-g rade  m e t a l l i c  p o t e n t i a l  and s m a l l e r  h i g h -  
g rade  m i n e r a l i z a t i o n .  

3) The f e l s i c  s c h i s t s  and g n e i s s e s  (pCfs ,  p l .  1) n o r t h  o f  Crooked Creek 
a r e  the  sources o f  molybdenum anomal i e s  i n  t h e  s t ream sed iments .  I t  
i s  n o t  known whether t h e s e  v a l u e s  p o i n t  toward economic m i n e r a l i z a t i o n  
o r  m i  r r o r  t h e  bedrock  e l e m e n t a l  background.  

4 )  VABM A n t i m  i n  t h e  c e n t r a l  h i l l s  r a d i a l l y  d r a i n s  s t r o n g  copper ,  l e a d ,  
z i n c ,  and s i l v e r  anoma l ies .  The p o s s i b i l i t y  o f  u n d i s c o v e r e d  m i n e r a l -  
i z a t i o n  shou ld  be e x p l o r e d .  

5 )  Ana lyses o f  t he  numerous gossans i n  t h e  Kan t i shna ,  p a r t i c u l a r l y  i n  
t h e  m i n e r a l  b e l t ,  commonly y i e l d  anomalous amounts o f  molybdenum, 
s i l v e r ,  and z i n c  ( f o r  example,  Stampede F a u l t ,  sample 253a) .  These 
gossans may be t h e  s u r f a c e  e x p r e s s i o n  o f  s u l f i d e  m i n e r a l i z a t i o n  and 
shou ld  be exp lo red  w i t h  geochemical  and geophys ica l  s u r v e y s .  



MINERAL POTENTIAL 

Because o f  t h e  n a t u r e  o f  t h e  depos i t s  mined and t h e  l a c k  o f  adequate 
t r a n s p o r t a t i o n  i n t o  t h e  d i s t r i c t ,  the Kant ishna has been bu t  a  sma l l - sca le  
metal producer .  T o t a l  pas t  p roduc t i on ,  i n  February-1976 g ross  metal 
va lues,  would amount t o  about $ 1 5 . 5  m i l l i o n .  The area has been inadequate ly  
exp lo red  f o r  m ine ra l  depos i t s .  Except f o r  t h e  development work a t  Stampede 
and the  Banjo  Mine (Red Top Min ing C O . ) ,  no d i a m o n d - d r i l l  i ng  programs have 
been at tempted i n  t h e  d i s t r i c t .  The area has been c l a s s i f i e d  as a  federa l  
D-2 wi thdrawal  s i n c e  1971, and has n o t  r ece i ved  modern sys temat i c  ex- 
p l o r a t i o n ,  as have o t h e r  d i s t r i c t s  i n  Alaska. On t h e  b a s i s  o f  known geo- 
l o g i c  c r i t e r i a ,  t h e  p o t e n t i a l  f o r  m inera l  development l i e s  i n  1) con t i nu i ng  
sma l l e r  s ca le  p l a c e r  g o l d  p roduc t ion ,  2) sma l l -  t o  moderate-s ized base- 
and p rec ious-meta l  l o d e  producers  i n  t h e  sou thern  m i n i n g  d i s t r i c t ,  3 )  tungs ten  
min ing,  4) con t i nued  spo rad i c  p roduc t i on  o f  ant imony from known and un- 
developed v e i n  d e p o s i t s ,  and 5) d i scove ry  o f  "massive s u l f i d e "  depos i t s  i n  
the  no r t he rn  Kant ishna H i  11s. 

P lacer  M in ing  

I g n o r i n g  f u t u r e  land-use dec is ions  and p o l i t i c a l  boundary changes, 
Kant ishna w i l l  p r obab l y  con t i nue  t o  be a  s m a l l - s c a l e  p l a c e r  g o l d  producer .  
Kant ishna g o l d  i s  " j e w e l e r y  gold,"  and i s  wo r t h  s i g n i f i c a n t l y  more per  ounce 
than f i n e  go ld .  A g o l d  dredge has never ope ra ted  i n  t he  Kant ishna H i l l s .  A 
l a rge -sca le  h y d r a u l i c  o p e r a t i o n  at tempted t o  e x t r a c t  g o l d  on Moose Creek Du r i ng  
t he  1920s, bu t  i t  was unsuccessfu l  ( ~ a v i s ,  1922).  

A d r a g - l i n e  o p e r a t i o n  s u c c e s s f u l l y  e x t r a c t e d  g o l d  f o r  3 years (1939-41) 
on Car ibou Creek. T h i s  remarkable p l a n t  produced up t o  300 ounces o f  g o l d  
per  week. I n  1942, i t s  generated c a p a c i t y  was needed f o r  t he  war e f f o r t  and 
t he  e n t i r e  p l a n t  was removed. A drag l i n e  ope ra ted  on G l a c i e r  Creek d u r i n g  
t h e  same p e r i o d ,  bu t  n o t h i n g  i s  known about i t .  Lower Car ibou and p a r t s  o f  
upper Moose Creek h o l d  some p o t e n t i a l  f o r  l a r g e - s c a l e  p roduc t i on .  An un- 
pub l i shed  r e p o r t  w r i t t e n  i n  1925 f o r  t he  C a r r i n g t o n  Company i n f e r r e d  from 
t r ench  sampl ing  t h a t  40 mi 1 1  i on  cub ic  yards o f  g rave l  averag ing  $1.80/yard 
( a t  $35/ounce) i s  p resen t  on t he  Lee Bench o f  Car ibou  Creek. Several  tons 
o f  very  h i g h  grade s u l f i d e  concen t ra tes  c o n t a i n i n g  Pb, Ag, Zn, and Au a re  
recovered f rom each o f  t h e  present  s l u i c i n g  o p e r a t i o n s  and may be shipped 
t o  sme l te rs  i n  t h e  f u t u r e .  

Th i s  s tudy  conc ludes t h a t  smal l  ope ra to r s  w i l l  c o n t i n u e  t o  produce severa l  
hundred cub i c  ya rds  d a i l y  f rom t h e i r  i n d i v i d u a l  s l u i c i n g  p l a n t s  f o r  many years .  

Lode M in i ng  

Base- and Prec ious-Meta l  Vein D e ~ o s i t s  

Kant ishna has a  p o t e n t i a l  f o r  f u t u r e  p r i m a r y  s i l v e r  p roduc t i on .  The lead-  
s i l v e r  lodes mined d u r i n g  the 1920s was on a  smal l  s ca le  compared t o  modern 
hardrock underground ope ra t  ions.  The o res  had t o  be "h igh-graded" t o  o f f s e t  
excessive sh ipp ing  c o s t s .  The average s i l v e r  grade o f  a l l  depos i t s  niined was 
157 oz / ton .  Q u i g l e y  H i l l ,  t he  hear t  o f  t he  s i l v e r  m i n e r a l i z a t i o n ,  shows 
s i m i l a r i t i e s  t o  t h e  m ine ra l  depos i t s  o f  t he  Coeur d l A l e n e  d i s t r i c t  i n  Idaho, 
cu r ren t1  y  Amer ica 's  l a r g e s t  p r imary  s i  l v e r  p roducer  ( v .  F r yk l und ,  1964). 
Probably any s i n g l e  m ine ra l  v e i n  doe no t  c o n t a i n  more than a  few thousand 
tons o f  o re .  A success fu l  ven tu re  would have t o  s t r i n g  t oge the r  a number o f  
known minera l  ve i ns ,  p r o v i n g  c o n t i n u i t y  and economic grade, w h i l e  f i n d i n g  new 
ve ins .  



A modern o p e r a t i o n  would be r i s k y  and c o s t l y ,  w i t h  t h e  p o s s i b i l i t y  
o f  e x h a u s t i n g  r e s e r v e s  q u i c k l y .  The o r e s  have f l o t a t i o n  problems (Conwe l l ,  
1974) and a  s o p h i s t o c a t e d  m i l l i n g  p rocess  wou ld  have t o  be eng ineered.  
T h i s  t y p e  o f  m i n i n g  i s  n o t  popu la r  w i t h  l a r g e r  m i n i n g  companies, who p r e f e r  
t o  mine l a r g e r ,  l ower  grade d e p o s i t s .  

Even so,  w i t h  t h e  c o n s t r a i n t s  d e s c r i b e d  above, t h e r e  i s  s t i l l  a  r e a l  
p o t e n t i a l  f o r  f u t u r e  p r o d u c t i o n  o f  t hese  o r e s ,  p a r t i c u l a r l y  on a  smal l  s c a l e .  
Moneta P o r c u p i n e  M i n i n g  Company has s u c c e s s f u l l y  accumulated most o f  t h e  l o d e  
c l a i m s  i n  t h e  Q u i g l e y  H i l l  a rea,  t hus  e l i m i n a t i n g  the  l e g a l  l and  problems t h a t  
f a c e  o t h e r  m i n i n g  d i s t r i c t s  d u r i n g  p redeve lopmen ta l  e x p l o r a t i o n .  I n c l u d e d  i n  
t h i s  c l a i m  b l o c k  a r e  37 pa ten ted  l ode  c l a i m s .  An o p e r a t o r  i s  c u r r e n t l y  i n -  
t e r e s t e d  i n  l e a s i n g  t h e  Gold D o l l a r  d e p o s i t  f rom Moneta Porcup ine .  Average 
o r e  g rade  o f  s e v e r a l  o f  t h e  known v e i n s  may be h i g h ,  even a t  depth ,  and 
c o n t i n u i t y  o f  o r e  shoo ts  i s  a  g e o l o g i c a l  p o s s i b i l i t y .  Economic e x t r a c t i o n  
would r e q u i r e  a  m i l l  s i t e  ( a l r e a d y  t h e r e ) ,  f a c i l i t i e s  f o r  30-60 m i n i n g  p e r -  
sonne l ,  and a  t r a n s p o r t a t i o n  c o r r i d o r ,  e i t h e r  t h r o u g h  t h e  a i r  o r  a l o n g  a  
w i n t e r  hau l  road .  I t  i s  d o u b t f u l  t h a t  e x i s t i n g  agenc ies  would a l l o w  con- 
t i n u o u s  heavy commercia l  t r a f f i c  a long  t h e  p r e s e n t  N a t i o n a l  Park road system. 

Go ld -Quar t z  M i n i n g  - 

K a n t i s h n a ' s  l a r g e s t  l ode  producer  mined t h i s  t y p e  o f  m i n e r a l i z a t i o n  and 
c l o s e d  down d u r i n g  \Jar I d  War I  I . I t n e v e r  reopened because o f  i n c r e a s e d  
l a b o r  and mach ine ry  c o s t s  and t h e  c o n t r o l l e d  p r i c e  o f  g o l d .  

The remarkab le  comeback o f  g o l d  may renew i n t e r e s t  i n  t h i s  t y p e  o f  m i n i n g  
i n  K a n t i s h n a ,  as i t  has done i n  t h e  F a i r b a n k s  d i s t r i c t  (Bartholemew l o d e ,  E s t e r  
Dome a c t i v i t i e s  1975-76) .  I t  may never  o c c u r  on a  l a r g e  s c a l e  b u t  c o u l d  o p e r a t e  
on p r e v i o u s  l e v e l s  (about  7000 tons o r e  m i l l e d  a n n u a l l y ) .  There remains 
b locked  o r e  i n  t h e  Ban jo  l ode  and t h e  s i m i l a r  Pennsy lvan ia -Keys tone  v e i n  sys tem 
i s  v i r t u a l l y  u n e x p l o r e d .  The o l d  Banjo-Red Top m i l l  s t i l l  e x i s t s  and c o u l d  be 
made o p e r a b l e .  Much o f  t h e  g o l d  wou ld  be r e c o v e r e d  on an amalgam t a b l e ;  a  s h i p -  
ment o f  s u l f i d e  c o n c e n t r a t e s  t o  a  s m e l t e r  wou ld  be r e q u i r e d  annual 1 y .  A c rew 
o f  e i g h t  o p e r a t e d  t h e  m i l l  and underground w o r k i n g s  o f  t h e  Ban jo  l ode  system. 

Ant imony 

The f u t u r e  p r o d u c t i o n  o f  t h i s  m e t a l  w i l l  p r o b a b l y  c o n t i n u e  as  s m a l l ,  
s p o r a d i c  sh ipments  o f  o r e .  Antimony p r o d u c t i o n  i n  A laska  i s  i n v a r i a b l y  c y c l i c  
and f l u c t u a t e s  w i t h  r i s e  and f a l l  o f  demand, p a r t i c u l a r l y  i n  t imes o f  war.  
The p r i c e  i s  dependent on how much o f  t h e  m e t a l  i s  r e l e a s e d  by t h e  w o r l d ' s  
rnajor s u p p l i e r ,  the  P e o p l e ' s  Republ i c  o f  Ch ina.  

The t h r e e  p r o d u c t i v e  d e p o s i t s - - - a t  Stampede, S l a t e  Creek, and L a s t  Chance 
C r e e k - - - s t i l l  have economic rese rves  o f  o r e .  The chances o f  f i n d i n g  a d d i t i o n a l  
economic v e i n  systems a r e  good; new d e p o s i t s  c o u l d  be developed when t h e  p r i c e  
i s  r i g h t .  

Tunas t e n  

Tungsten m i n e r a l i z a t i o n  s i m i l a r  t o  t h a t  found i n  t h e  Fa i rbanks  d i s t r i c t  
( H i l l ,  1933) i s  p r e s e n t  i n  seve ra l  o f  t h e  known Kan t i shna  a r s e n o p y r i t e - g o l d -  
s c h e e l i t e - q u a r t z  v e i n s .  Up t o  0.5 p e r c e n t  s c h e e l i t e  ( C ~ W O ~ )  was p r e s e n t  i n  



t h e  o r e  o f  the  Banjo l ode  (Red Top Min ing  company) bu t  i t  was never re-  
covered (E .R.  P i l g r i m  and B. Thomas assay r e p o r t s ) .  Tungsten, l i ke antimony, 
i s  a  s t r a t e g i c  meta l  t h a t  i s  i n  demand du r i ng  t imes o f  war. The Fairbanks 
d i s t r i c t  has been repea ted l y  mined f o r  tungsten d u r i n g  World Wars I and I I  
and t he  Korean War. A t  t h e  p resen t ,  t he re  i s  no i n t e r e s t  i n  t h i s  commodity 
i n  t h e  Kant ishna, bu t  i t  c o u l d  become i n t e r e s t i n g  i n  t he  f u t u r e .  

Massive S u l f i d e  Depos i t ,  T o t a t l a n i k a  Sch is t  

Geologic mapping, geochemical anomal ies,  and p o l i s h e d - s e c t i o n  work suggest 
t h a t  t h e  metavo lcan ics  o f  t h e  T o t a t l a n i k a  Sch i s t  h o l d  a  "massive s u l f i d e "  
base-metal o r e  p o t e n t i a l .  

Th is  p o t e n t i a l  i s  i n f e r r e d  i n  t he  t a b l e  6 m ine ra l  l i s t i n g s ,  prospects  71 -  
73. The T o t a t l a n i k a  S c h i s t  t o  t he  eas t  has become a  focus o f  ha rd  m ine ra l s  
e x p l o r a t i o n  and i t  i s  l i k e l y  t h a t  t h i s  same p o t e n t i a l  h o l d s  f o r  these same 
rocks i n  the  Kant ishna H i l l s .  

Coa 1 - 
A very low p r o b a b i l i t y  e x i s t s  f o r  d i s cove ry  o f  economic seams o f  coa l  i n  

t h e  p o o r l y  exposed T e r t i a r y  rocks  o f  t he  Kant ishna H i l l s ,  a l t h o u g h  smal l  amounts 
o f  coa l  from known seams have been used l o c a l l y  i n  t h e  p a s t .  

CONCLUS I ONS 

The Kant ishna H i l l s  a  D-2 land wi thdrawal  and s l a t e d  f o r  p o s s i b l e  
i n c l u s i o n  i n t o  Mount McKin ley Na t i ona l  Park. I f  t h i s  occu rs ,  m in i ng  w i l l  
p robab ly  cease t o  e x i s t  i n  t h e  Kant ishna. Issues i n c l u d l n g :  1) hun t i ng  pres-  
sures on animals us i ng  McKin ley Park, 2) a l l eged  m in i ng  abuses o f  t h e  land, 
3) Kan t i shna ' s  r o l e  i n  t h e  "McKinley Ecosystem," and 4 )  undes i r ed  use o f  com- 
m e r c i a l  t r a f f i c  on t h e  Park  road have been used t o  suppor t  t h i s  0-2 annexat i o n  
i n t o  t h e  Park. Many o f  t h e  issues a r e  o b v i o u s l y  r e g u l a t o r y  problems; o the rs  
i n v o l v e  more fundamental p h i l o s p h i c a l  d i f f e r e n c e s  between s i n g l e  and m u l t i p l e  
uses o f  land. The a u t h o r s  f i r m l y  b e l i e v e  t h a t  more i n f o r m a t i o n  f rom d i f f e r e n t  
f i e l d s  o f  s tudy shou ld  be gathered be fo re  any f i n a l  d e c i s i o n  i s  made. Regard- 
l e s s  o f  t he  outcome, K a n t i s h n a ' s  r o l e  as an h i s t o r i c  metal  p roducer ,  i t s  c u r r e n t  
m in i ng  a c t i v i t y ,  and i n d i c a t i o n s  o f  f u t u r e  m ine ra l  p o t e n t i a l  a r e  a l l  f a c t o r s  
t h a t  must be cons idered i n  t h e  fo r thcoming  D-2 l and  d e c i s i o n s  i n  Washington, 
DC. 
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LOCATION MAP 

Kantishna Hi1 ts 

F i g u r e  1 .  L o c a t i o n  map, Kan t i shna  H i l l s .  



FEET 4 

G r i t t y  i m p < ~ r e  marbles  and g reen  and  purple  pliyl l i t e s ,  
wi th  oc:casional l ior iz3ns  of ancics i te  f lows and grcJc.n tu  

To ta t l an ika  Rtly-1.i t n  domes and s i l l s ,  wi th  in t e rbcdded  
green ancl pu rp le  p h y l l i t e ,  and  bl.ue-quar tz-eyetl t u f f .  

Banded a r g i l l i t e  and s i l i c e o u s  mcta-sediments, w i t h  
conspicuoris rcd  j n ~ p e r o i d a l  che r  ts.  

" ~ r e e n s t o n 8  r e t a - i ro l can ic  f  lvrs o f  i n t e rmed ia t e  camp- 
o s i t i v n  wi th  o c c a s i o n a l  c h e r t  l ~ o r i z o n s  and l imes tone .  

Gossanized, p y r i t i c  meta-volcanicn of: f e l s i c  cornposit  
w i t h  some g reens tone  a s  above.  

Dark gray g r a p h i t i c  s l a t e s  (85%) and d a r k  g ray  ca r -  
bonaceous l i m e s t o n e  (15%).  Basal  p o r t i o n  of s e c t i o n  
i n c r e a s e s  i n  l i m e  c o n t e n t .  

L igh t  gray ,  consp icuous ly  t a n  weathered,  mica- 
ceous marbles  and g r a p h i t i c  s c h i s t s .  May be grad- 
a t i o n a l  w i t h  u n i t  d e s c r i b e d  above. 

Quartz l a t i t e  f l ow o r  i n t r u s i v e  s i l l ,  e x t e n s i v e l y  
propyl ized  and shea red .  

B i rch  Creek S c h i s t  i n c l u d i n g  g ray  q u a r t z i t e s ,  f e l -  
s i c  q u a r t z o - f e l s p a t h i c  s c h i s t s  and gne i s ses ,  q u a r t z  
mica s c h i s t s ,  c l i l o r i t i c  s c h i s t s ,  and amphibo l i t e  
meta-d ikcs .  

i on  

F igu re  2. S t r a t i g r a p h i c  sec t ion ,  C h i t s i a  Mountain area. 
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435 SAMPLES 

LOG INTERVALx .I36 1 
WVALUE= I ppm 
HlGH VALUE = 110 ppm 



m 
h 
cn - 
C 

a - 
-0 
a, 
C .- 
E 

a, 
L 
0 

a, 
u 
m 
I 
C11 

L 
aJ 
3 
0 - 
'+ 
0 

ul 
C 
0 
u 

0 
N - 
ffl 
a, 
-0 
3 - 
U 
c - - 

> cr - In 
n m 
m - 
n 

- 0 0  . L Y  
n acr 
3 
aa, 0, 
C L C  

, =I m .- 
L 



a 

O m ' I " " :  

- 3 a ,  
N m n  
m o c  - m 

U I 



Year 1 

Tab le  3. P roduc t ion  o f  ant imony o res  concent ra tes,  Stampede mine 

Ore + Concentrates ( t o n )  Ant irnonv (&)  Antirnonv ( I b . )  

To ta  1 3,594.5 3,695,429 

' ~ o e s  n o t  i nc l ude  es t imated  150 tons  o f  h igh-grade o r e  mined p r i o r  t o  1937. 
2 ~ s t i m a t e d  by E .R .  P i l g r i m .  

Sources: White,  1942; E .R .  P i l g r i m ,  pe rs .  comm. 

Produc t ion  o f  antimony f rom sou thern  p a r t ,  Kant ishna m ine ra l  b e l t  3 

Area Ore ( t o n )  Antimony (1 b.) D u r a t i o n  o f  M in inq  

S l a t e  Creek 625 800,000 1916, 1942-49, 1970-71 
Las t  Chance 71 - 5  74,360 1905, 1968-70, 1973-74 
Eureka Creek NN 50 Unknown g 1915 

3 ~ o s t  o f  these f i g u r e s  a re  approx imate and taken f rom unpub l i shed  i n f o r m a t i o n ;  
t hey  a r e  conserva t i ve .  

Sources: M in i ng  and Eng ineer ing  Journa l  (1915),  v. 99, no. 24; J o e s t i n g ,  1942, 
1943; Mer t ie ,  1951; P. Reese, pers .  comm.; and A. T a y l o r ,  pe r s .  comm. 

4 



TABLE 4. ?rel in: ioar-y l i b ~ i n g  o f  m i n e r a l  occur ( -? !  ces i n  t h e  i;;ntish?a H i l l s  ike;.ed tci p1a;e 2 )  

P r o s p e c t  o r  
s u l f i d e  o c c u r r e n c e  

number t lsne(s!  

.'.No name 

"Ztntiniony Mine," 
Sle:e Creek 
ae?35 i t 
i w e l l s ,  1933; 
C ~ j p s ,  1915) 

S t r u c t u r e ,  ~ e ~ l o g i c  
Produc t  i o n  d r s c r i p t i ~  n  

ht l c a s t  625 ton, o f  F i s s u r e  v e i n  t r e n d ,  N. 50° E . ,  
o r e  p i t h  i5: Sb has $2' SE. d i p ,  1  20 f e e t  
c o n t e n t  t h i c k ,  3 t  ! e a s t  $51. f c e t  

(tzpc.1) o i  m i n e r a l  r e d  
s r r i h c  l e n g t h ;  nc.i,ily 
s e r e c i t i z . d  s c h i s t  cnuncry  
r o c k  (Capps. 1916; U c l l s ,  
1933).  ( T h i s  s tudy  1975). 

None r c c o r d c d  
(~~ATTT'T~) 

None recorded 
(75?.ST 3040) 

B o n n e l l  p r o s p e c t  None recorded 
(Saunders,  1962),  
Neversweet p r o s -  
p e c t  ( W e l l s ,  1933). 

M i n e r a l o g y  P e r t i n e n t  rcniarks 

f l a s s i v r  s t i b n i t r  q u a r t z  v e i n ,  T h i s  d e p o s i t  has been o n l y  
m i n o r  p y r i t e ,  b o u l a n g e r i t e -  n i n i : i a l l y  deve loped;  has o r e  
cervantite-arsenopyrite. rc17,ainicg i n  v e i n ,  about  150 

fcc:r o f  ~ c d e r 7 r o u n d  w o r k i n g s  
a r e  caved. A t t e x p t c d  opsn 
c u t  ha. c7.7csrd d z n g ~ r o u ~  
d i p - s l i p  s c h i s t  b l o c k  i n  
c u t  w a l l .  Large  gcssan zane 
a l o n g  h i l l s i d e  p a r a l l e l  :o 
s t r i k e  o f  v e i n .  Very good 
; o r e n r i a l  f o r  f u i ~ r ?  p r o -  
d d c t  i.on. 

F i b b ~ i c  V::C t1. 7: E .  Weatt,cr*u h t i - i t c - q u a r t z ,  < .  ,I,.,, I I  I f -  hy 4- i,! ) - f o o t  
V L I  t i c a l  .. i t>r l : ]  f *a IU!.~, e x t c n s i v u  I i . . ~ a n i t i c  i t d i n .  p i t  ex?o>c>  v e i c ,  no p ~ b -  
50 f z d t  or .;arfj;c 2xposure l i s n e d  i n f o r c a r i o n .  
c h l o r i t e - q u a r t z - m u  covi:e 
s c h i b t  c o u n t r y  r o c .  ( p t h ) .  

N. 30' E . .  20° K W .  d i p ,  L i n o n i t i c  q c a r t z  i m i n o r  Smal l  p i t ;  p r o s p e c t o r s  ap- 
p o s s i b l y  bar re r j  t i  : s u r e  p y r i t e .  p a r e n t l y  d i d n ' t  f i n d  much. 
q u a r t z  v e i n ;  i n t r u . . z s  
s i l i c e o u s  q u a r t z  m.,scovi te 
s c h i s t .  

Coia~plexly f a u l t e d  . fe in  
t r e n d i n g  E-W t o  N. 70' 
E. ,  5 0 " - 7 0 ~  SE. sy,t=m 
i n t r u d i n g  qda;t; p  # r -  
p \ y r y  L,ody n f j r  i t i  
c o n t a c t  b ~ i  t h  count1.Y 
r o c k  q u a r t z  m u s c o v i t e  
s c h i s t .  

Quartz-carbonate-galena- Three a d i t s  have been 
t r t r a h e d r i t r - s t i b n i t e -  d r i v e n  i n t o  150 v e r t i c a l  
s p h a l e r i t e ,  m i n o r  c h a l -  f e e t  o f  v e i n  exposure ,  up 
c o p y r i t e ,  b o u l a n g * r i t e  t o  4 - f o o t - t h i c k  mass ive  
Jamjon i te -K-spar .  s u l f i d e  v e i n  r a t e r i a l  

ehgosed i n  upper  a d i t ;  n o t  
mined i n  e a r l y  days  because 
o f  low s i l v e r  v a l u e s .  has 
e x c e l l e n t  p o s s i b i l i t i e s  f o r  
m i l l  c o n c e n t r a t e  m a t e r i a l s .  
E n t i r e  q u a r t z  p o r p h y r y  i s  
d i s s e n i n a t t d  w i t h  s u l f i d e s .  
S c a l l  j a c s o n i t e - p y r i t e  v e i n  
150 yards  up s t r e a m  f r o m  
c a b i n  i n  q u a r t z  p o r p h y r y  
a l o n g  c r e e k  c u t .  



Prospect  o r  
..,if i 2 2  occur rence 

n ~ ~ ~ e r  ~ a r , e ( s )  P ioduc t i on  

5  Ar izona No. 2 NWC 

6 Eagles Nest None 

None recorded 
(75AST 2047)- 

Eldorado No. 3 Nonc 

Alpha mine 10 tons,  h i g n  grade 
s i l ve r  o r e  (see 
t a b l e  I )  

None 
(75AST 3025) 

S t r u c t u r e ,  g<.o lng ic  
d c q c r i p t i o n  Minera lcgy 

C o s s ~ n  zonc, gcne l3 l  N. 50° t o  - - - - - - - - - - - - - - 
20' E .  t r e n d .  

N."30° U . - t r - "d i n?  v e i n  w i t h  Ma5sive q u a r t z - s t i b n i t e  
jj t:E. d i p .  3 - l / i  t o  20 v e i n ;  a m d t  3 f e e t  o f  
F i L c  t h i c l . .  7 5  f c ~ :  cf  z i z r s i v ~  s t ; ~ : n ; t r  on 
s t r i - e  IQ.!:.i:h i - x ~ ) ~  . z d  2 t  sur -  "hdnging v:2i I" cf ve in .  
C -  , G L 2 .  - l r ~ : r ~ d c >  r x> , :~v i : c -  

~~~~~~~~e s c h i b t  (:,Ch). 

E-V- t rend i ng  3 0 ~ - 6 : 1 ~  S E .  S t i b n i t e - q u ~ r t z  ve in .  

p o o r l y  esposed v c i  1 1-3 
f ee t  t h y i k ,  in:r,r.i s 
q u ~ r t z ~ s c  >chi,[ ( ~CI::. 

%. 75' E. v e r r i c ~ l  ve in  2-6 
f c e t  tb, icL i n t r u d c .  i n  
pure n u s c o v i t c  mor.:le; 
t r aceab le  f o r  150 'eet o f  
s t r i k e  length .  

N. 70° E.7 d i p  ve i i ,  1-10 
t h i c k ;  300 f e e t  o f  exposed 
s t r i k o  l e n g t h  i n t r ~ ~ j e s  
tan-weather ing ~ n i c i  -quar tzose 
s c h i s t  (pCh) - 

S t iCn i t e - ca rbona te -  
s t i b c o n i t e .  w i t h  
euhedral  q u a r t z  c r y s t a l  
c a v i t i e s .  

Galena, jamsoni te ,  s t i b n i i e -  
sphaierite-siderite-pyrite- 
a rbenopy r i t e  minor  t e t r a h r d -  
r i t e .  bou lange r i t e .  

N. 55O E. - t rend ing 50' SE. Q u a r t z - p y r i t e - l i m o n i t e .  

3 - f o o t  v e i n  i n t r u d e g  pCh. 

P e r t i n e n t  remarks 

Unknown p o t e n t i a l  

Thicknes5 o f  s u l f i d e s  and 
exposed ve ins  a re  very  
encouraging. V i r t ~ ~ l l j  
unznp lorzd;  nay Sr t h r  
?;oxt p r o n i s i n g  an t i ncny  
Frospecr i n  t he  Kancishna 
H i  11s. 

5::all p rospect  p i t ,  3 t./ 
10 by  4 f e e t ,  l a r g e l y  caved, 
apsears t o  be a  m a l l  show- 
129. 

V i r t u a l l y  u ~ c x p l o r e d  ve in ,  
unknown p o t e n t i a l .  

Ten tons o f  o r e  r ined i n  
19205, averagsd 260 oz. 
Ag/ton. Lsrge gossan 
seve ra l  thousand f?e t  long 
t r ends  SE f r o n  Alpha. Should 
be t ho rough l y  ehp lored.  
S i d e r i t e  con ten t  i n  o r e  may 
be g e o ? h y s i c a l l y  d e t e c t a b l e .  

Small p i t ,  does n o t  appear 
encouraging. 



TABLE 4 ( i o n t . )  

Prospec: o r  
o -  , . c d r r ~ : ~ c e  S;r~;turc, gem. l ~ ~ i c  

n u ~ b e r  Name(>) Product  ion d c s c r i s t  i.:n Minsraloq). - 
None 

None 
7 7 5 ~ ~ ~  2002) 

Lucky S t r i k e  None recorded 

5AST 2950 

Uh i t e  Hawk 

Galena 

N. 70' E . - t r e>d ing ,  l o0  SE.- P y r i t e - s p h ~ l e r i t e  + euhedra l  
d i p p i n g  ' v e i n '  o f  I u a r r z -  q u a r t z  c a v i t i e s ,  minor mar- 
s u l f i d e s  para1 l e l  ' o  c a r -  c a s i t e .  
cooate b ~ ~ d r c c :  (pC::j. 

N.  35O E. v e i n  w i r .  80° S E .  Q u a r t z - 5 i d c r i t e - p y r i t e  and 
d i p .  6 inct-u. t o  2 f e e t  minor t o  t r a c e  galena. 
t h i c k ,  i n t r u d e s  gr:dy q u a r t z i t e  
( p ~ h !  and .i I i c rous  phy l  l i t e  
( ~ C p h ) .  

N.  50' E . - r r cnd ing  v e i n  w i t h  Major qua r t z ,  galena, and 
84O SE. d i p .  about 6 f ee t  s p h a l e r i t c ;  minor  s i d e r i t e ,  
th ick ;about  230' o s t r i k e  t e t r a h e d r i t e ,  f r e e  go ld .  
l eng th  exposed on :he sur -  
face; intc'ude, pCpli. 

50 tons i n  1915 Cavea q u a r t z - s u l f i d e  v e i n  Q u a r t z - s t i b n i t e  ve in .  s t i b -  
(Engin. M in ing  J . )  appa ren t l y  3-6 f e e :  t h i c k .  n i  t c  fo rming d e n t r i t i c  i n t e r -  

grov,ths i n t o  qua r t z  ganse. 

None recorded RE- t rend ing v e i n  j f e e t  Q u ~ r t r - 5  i c f c r i  t e -  
t h i c k ,  500 f e e t  of t r aced  t e t r a h c d r i t c .  
s t r i k e  l eng th  (pC t ) .  

100 tons h igh-grade N. 45' € . - t r e n d i n < ,  65" S t .  - Ga lena -a rscnopy r i t e -py r i  t e  

Ag o re .  d i pp ing  v e i n  5-9 l a e t  t t ~ i c k ,  s p h a l e r i t e  t e t r a h e d r i t e -  
i n t r udes  (p tph ) .  f r a n c i s .  s i d e r i t e - q u a r t z ,  minor  c h a l -  
L i t t l e  Head nay bc ex tens ion  c o p y r i t e .  
o f  Lucky S t r i k e .  

Unusual occur rence o r  
"s t rs tabound"  v e i n  i n  
carbonate  rock. Com- 
p l e t e l y  unexplored. Very 
s i m i l a r  i n  forin t o  s u l f i d e  
occur rence E (i 1 dorLdO 
c l a i m ) .  

Seem h r ~ a l l  b u t  .ire ex- 
c e l  l r n t  exdmples cf  
Kant ishna ve ins .  Y e l l  t x -  
po5ea. Rock types very  
s i z i l a r  t o  ih35e p i h  a n i t s  
f o ~ n o  2: S t 5 , 7 ? < d C .  

Open cut, and cavs: a d i t  
exposed I25 i c e t  s f  s : r ihe  
I t n g t h  o f  ve in ;  a55ays shcw 
0.04 o z . / t c n  An, 6.4 o r . / t c n  
A y ,  r:ay have p ro juced  o r e  i n  
the 19205. ' ~ l uu ld  be i d c d l  
l o c a t i o n  t o  c x p l o r e  Q a i g l c y  
H i l l  underground. 

Caved a A t  and ccn5 ide rab le  
dunp o f  o x i d i r c d  o r = .  Pro- 
duced o r e  d u r i c g  the e a r l y  
days; unknosn p o t e n t i a l .  

Unhnor,n grade and p o o r l y  ex-  
posed i n  1975. I t  i s  cne o f  
t he  l a r g e r  ve ins  i n  t he  lode 
system. Caved i .o rk ing5.  

High-grade o re  mined i n  p3:t, 
very  good chance o f  f i n d i n g  
a d d i t i o n a l  Connagc unoer- 
ground. Lo::er g r a d r  o r e  l e f t  
i n  duzp. Caved undergrodnd 
wo rk~ngs .  



TABLE 4 ( con t . )  

Prospect  o r  
, u i r l a c  c c i u r r e n c e  

number ~ a n e ( s )  Product i on  

Martha Q 4 t ons  h i g h - g r ~ d e  Ag 
ore.  

Red Top 182 tons h igh-grade 
Ag o re .  

75AST 1998 None recorded 

a. P o l l y  Wonder 4-15 tons 
b. L i t t l e  naud h i g h  grade Ag o r e  
c. F r a n c i s  

Sf l v e r  Pick None known. 

L i t t l e  Ann ie  715 tons o f  h i gh -  
grade Ag ore.' 

S t r u c t u r e ,  . e o l o g i c  
d z s c r i p :  i o n  H ine rh logy  P e r t i n e n t  renarks  

N. 1s0 Wr t r cnd in  -. 60° € . -d ip-  GoIena-ar5enopyr i te -  L i k e l y  an ex tens ion  o f  t he  
p i n g  v e i n  5-9 fe.;t t h i c k ,  i n -  t e t r a h r d r i t e - s p h a l e r i t e -  L i t t l e  Annie v e i n  sybten. 
t r u d r s  pCph. s i d e r i t e ,  minor  qua r t z .  Caved work ings.  

N.  70' E. ver t ic . : l  v e i n  8-9 Galena-spha ler i  re-arseno- Wel l  known f o r  ve ry  h i g h  
f e e t  t h i c k .  c r o s i c u t t i n g  p y r i  r e - s  i d e r i t e - t e t r a h e d r i t e -  grade ore ,  182 tons averaged 
f r a c t u r e  syz t c r i  : oca l  i zes  p o l y b a s i t e - p y r a r g y r i r e -  237 oz. & / t o n  and 1 . 1  az. 
h igh-grade shoot: .  p y r i t e .  ~ o l d / t o n .  Caved k o r k i n ~ s  

( f i g .  3 ) .  

I f i t r udcs  pCph. Q c d r t z - s i d e r i t e ,  minor Prospec: pi:, 4 cy 4 S y  
p y r i t e .  4  i e e t ,  caved; "hungry 

l ook ing . ' '  

a. N. 550 E . ,  55'. SE Galena-spkaler;te-arseno- Has p o b s i b i l i t i r s .  a l ong  
b .  N. 42' E . ,  70'' SE pyrite-siAerire-tetrahed- : r i t h  16, 17, 18, and 2!-26, 

c .  N. 75' E. Ver i c a l  r i t e - p o ! y b a s i t e ,  mlnor  c h a l -  o f  be ing  p a r t  o f  same v e i n  
1-11 f ee t  ti-;.:k, 550 f e e t  c o p y r i t e  c u a r t z .  system. 
o f  co..ibinrd s r i h e  l eng th .  

TWO ve ins .  N. 88': E . ,  63' NU. Galena-spha ler i  te-arseno- Seraphim (1961) d i d  a i o t  o f  

and N .  6S0 S E . .  1:7O SE.. 1200- p y r i t e - t e t r a h e d r i t e - s i d e r i t e  work on t h i s  ve in .  Was im- 
1400 f e e t  o f  tra8.eable s ~ r i h e  q u a r t z  pods, a l s o  sco rod i t e -  presbed w i t h  p o t e n t i a l  ton-  

length .  q w r t z  v e i n  m a t e r i a l .  nage but  d iscouraged by 
general  l a c k  o f  h i ~ h - g r a d e  
o r e  pockets .  N r c 2 ~  more work 
( u n o ~ r g r o u n d j  . 

N. 58' E . - t rend icg ve in ,  w i t h  Galena-sphalcrite-ab~ndant Ore mined was a  ve ry  t h i c k  
s i d e r i t e  t e t r a h r d r i t e - p o l y -  lense o f  ~ a s s i v e  s u l f i d e s  a t  s teep SE. d i p .  61'0 f ee t  o f  

t r a c e a b l e  s t r i k e  length ,  up t o  b a s i t e - a r s e n o p y r i t e  i n t e r s e c t i o n  o f  NE. 
27 f e e t  t h i c k  pharmecos ider i te ,  qua r t z -  f r a c t u r e s .  Undoubtedly p a r t  

azu r i t e -ma lach i t e .  o f  Gold Do l l a r -Go ld  Eagle  
v e i n  system ( f i g .  4 ) .  
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?respect or 
.ulf;de occ~rrence Strucrure, geologic 

n-naer Kame(s) P r ~ d ~ c t i o n  dencri , r  ion ?ertire:tt renarks 

37 75AST I955 None recorded. N. los W.-trendfng steeply 
dipping vein 2 feet thick 
intrudes felsic phyllite 
(~Cph) 

Small showi~g; good silvsr 
assays. 

Fyritc-galena-quartz-anglesite 
carbonate, minor sphalerite 
and oxidized products. 

? 8 .EursLa claim None rs~ordcd. - Did ncjt vi5it this claim 
iiported to hake con- 
sidrrablz csp?er. 

N. 10' E.-trcnd n: (dip 
unknotrn) vsin 3 10 feet 
thick. 

Pyri te-quartz, niinor 
arsrnopyrite. 

Three trenches expose 
large vein systt13 over 
about 150 feet. Appears 
only weakly mineralized 

(75AST 1960) None recorded. 

(75AsT 1959) None recorded. 

Veiler prospect Not known. 

N-5 vertical zsre 3-8 feet 
thick (ptph) . 

Pyri te-quartz. Silicified-gy~itiicd zcne 
m6f not be 5irai~htfor- 
ward vein. i;jcars wee-ly 
mineral izcd. 

N. 40° E.-trendiqg, 60'- 
70' SW.-dipping dein 1-3 
fset thick. 50 Feet trace- 
able strike Icns:h; intrudes 
pc-I. 

G~lena-tctrahedrite- 
polybasite-quartz, minor 
sphaleri te. 

Very high grade ore shoat 
appears limited in extent. 
deserves additional ex- 
ploration. Assays 30z. 
Au/ton. 

75AST 1964 None rccorded. N. 50' E.-trendiw, 30° NU.- 
dipping zone 1-4 t ec t  thick, 
intrudes pCm. 

Pyrite quartz. Very similar to 395, appears 
weakly mineralized. 

a. N. 30° W. vertical vein. 
b. Veins intrude:, chloritic 

felsic bchists. 

Little known about mineral- 
ization. 

a. 75AST 2960 None recorded 
b. 2964 

a. Arsenopyrite-pyrite 
quartz. 

b. Arsenopyrite-quartz. 

N. 20'-40' W.-tr2nding 
vertical vein 5 feet 
thick. 

75AST 1974 None recorded. Small prospect pit discloses 
only weak mineralization. 
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TABLE 4 (cont . )  

Struci~re, geologic 
Name(s) Production -- de5cript ion Mineralogy Pertinent remarks 

75AST 1914 None recorded. NE.-trending vein sharrn 25-30 
feet thick intrudes ,Lh; at 
least 350 feet of strike 
length. 

Major pyrite-quartz, minor 
galena. 

Low-grade mineralization. 
previously unreported, 
should te sampled in de- 
tail. 

None recorded. D~'):~hil: ]lid >~llf ~ d e  
rnincral izat ion i n  ga.~bro 
dike swarm (Tgsb) ; traced 
for 2,000 fect. 

Low-yrddc: ~nirieral izdt ion 
shculd bc s4r:plec for ex- 
tent and grade. Suggests 
primary sulfide source in 
igneous rock. 

None recorded. N .  30° €.-trending. 10' 
NU.-dipping sulfide :]ash vein 
< I foot :nick subpa .a1 121 to 
foliatisn; 6 fcct of eAposurc. 

Mdssive stibnite, minor 
quartz. 

Previously unreported 
ant i,..ony occurrence looks 
srxall, area could be 
rx,,lored. Prominent depres- 
sion 100 feet beyond ex- 
posure. 

None recorded. Small I-foot-thick quartz 
vein subpar31\el to 
schistocity of graph schist. 

Ci5seninated chalcopyrite, 
pyri~e, minor malachite 
stain. 

Unrrported copper occur- 
rence in w i n  SW of Stamp- 
ede - smal l showing. 
Ccz:ains cop?er, zinc, 
silver. 

Large silicified zon? ccn- 
tains antirnony ( E .  Piigrim, 
pers. corn). Deserves de- 
tailed sampling. 

1541 

Stampede mine 

None recorded. Quartzit.. veins riith 
quartz, abund~nt lim,nite- 
trending zone N. 35' E .  and 
dipping 4S0 SE. for 500 feet. 

Major stibnite-quartz, 
minor pyrite-pyrrhotite- 
sphalerite gold. 

Stampede vein system still 
holds eccnonic-grade ore. 
OniA projdct drillcd uod.:r- 
ground ;na in:crsi-crcd ;v.; 

hign-grade snoots, :vhich 
have never bezn dcvclo;ed. 
Potentia! for mining ex- 
tensive tonnage of lower 
grade ore (8-152 Sb). 

3590 tons high-grade Large cross-cutting ,orthedst- 
ores + concentrates. trending veins contr blled by 

Stampede fault. Several 
thousand feet of min. ral ized 
strike length. 
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TABLE 4 icont.) 

Prospect or 
, u l  fits zciurrence Structure, geslogic 

. I  .-!,zr ~ame(s) Production descript i :,n Mineralogy Pertinent remarks - 
7 8 Quartz lode 2 None recorded. N. 55' E.-trending. 55' SE.- Galena-l inoni te-quartz. Appears low grade, but 

dipping co~llpiex vein system serves to exemplify 
complrtely shc~t th-ough Prhy. mineralized nature of 
Some veins are sli!]htly large areas of silicified 
mineralized. Prhy (73-74). Rhyol i te 

porphyries i n  general. 
hay hold large low-grade 
mineral potential. 

SL,;~~, -i inforsation: Capps. 1916. i919; Moffic, 1532; Saunders. 1964; Seraphim 1561; Stewart, 1522; Wells. 1933; field work and polished section 
studies DGGS. !575; X-ray diffraction studies, DGGS. N. Veach, 1975. 



?t~! -bcr  Source - - 
I A C G G S ,  1975 

TABLE 5 Compiled Assay Values f o r  Minera l  Occurrences i n  the Kantishna H i l l s  
(See tab le  4a f o r  desc r ip t i ons )  

Copper Lead Zinc S i 1 ver Go d Molybdrnum Antimony 
( 8 )  ( 8 )  . ( b )  oz/ ton oz/-z/ ( x )  ( % )  Remarks - - - -  

t r .06 .036 c r I r t r 40.8 Grab samples from open cu t  
.016 .36 t r t r t r t r 25.9 

t r .IS . 0 l g  t r L r t r 23.0 

No assay informat ion 

No assay i n f o r m t i o n  

A X G S ,  1975 .018 10.3 4.8 19.2 : r t r .60 Chips across 26 inches of vein, 
.05 20.3 15.2 37.9 . r t r 1.23 upper ad i t .  

.05 10.0 5.1 22.7 . r t r 1.57 

.06 .84 34.0 8.2 . r t r .40 
S~unders,  1964 - - - - - -  - - -  11.9 r - - - - -  Chip sample 
Marrison, 1964 - - - - - -  - - -  11.1 .I 4 - - - - - Chip samples - - - - - -  - - -  44.96 . i 4 - - - - -  

5 

6 GCGGS, 1975 

7 ADLGS,  1975 

Y ADGGS, 1975 

J ADGGS, 1975 

No assay in format ion 

No assay $ i  infirrniat ion 

No assay informat ion 

t r 28.5 Chip sample across ve in  

t r 46.5 Chip sample o f  h igh  grade 

t r 4.36 Grab samples i n  caved t renching 
t r 1.22 - - 9.3 - - - - - 10 tons averaged 200 oz/ton 

t r t r Chip sample 



TABLE 5 :Cant .) 

Source 

ADCCS, 1975 

Seraphim, 1961 

Seraphim, 1961 
Bureau of Mines 
(1961) 

Welts, 1933 
Seraphim, 1961 
Bureau of nines 
(1961) 

Bureau of nines 
(1561) 

Seraphim. 1961 (a) 
(b) 
(c) 

AOGGS, 1975 

Bureau of nines 

Seraphim. 1961 

Seraphim, 1961 
Bureau of nines 

Seraphim, 1961 

AOGGS. 1975 

Copper 
(PI - 

t r 

.08 

.24 
-34 

- - - 
- - - 
-08 
.41 

.08 

.24 

.48 

.24 

-17 
.I8 

1.55 
.26 

t r 

.32 

.90 

.41 
- 25 
.25 

.I0 

tr  

Lead 
('4.) - 
.27 

16.97 

5.49 
.06 

22.0 

26.0 
40.57 
6.0 

1.55 

3-73 

1.04 
9.93 
3.31 

2.7 
1.86 
36.3 
24.0 

t r 

35.19 
4.6 
11.0 
7.2 
5.48 

15.11 

.03 

Zinc 
( 2 )  - 
.01 

- - -  
- - -  
.05 

- - - 
- - - 
8.27 

63.7 

- - -  

- - - 
- - -  
- - -  
.28 
1.57 
1.56 
.79 - - - 

- - -  
37.7 
5.55 
10.5 
5-0 

- - -  

.02 

Silver Gold flol ybdenum 
oz/ton oz/t~.n - -.- (%) 

Ant i mony 
( % I  

51.5 

- - - 
- - - 
10.93 

- - -  
- - -  
- - - 

.50 

1.84 

- - - 
- - - - - - - - -  

.I6 

.05 
1.59 
.70 - - -  

- - -  
.90 
.47 
.08 
.06 

- - - 

tr 

Remarks 

Grab sample of ore 

Grab sample 
Grab sample 

Grab sample 

Average of 182 tons, ore 
Red Top Dump 
Red Top Dump 

Channel, Little naud 

Channel Sample 

20 inch channel sample 
Grab sample south extension 
18 inch channel near (a) 

Crab sample 
Grab sample 
Grab sample 
Channel S. 

Grab sample 
Grab sample 
Grab sample 
Grab sample 
Grab sample 

Channel cut sample 

Grab sample 
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Number 

4 0 

4 1 

42 

4 3 

44 

45 

46 

47 

48 

Source 

AOGGS. 1975 

AOGGS, 1975 

ADGGS. 1975 

Bureau o f  Mines 
Seraphim, 1961 

Osvis, 1922 

AOGGS, 1975 

AOGGS, 1975 
Seraphim, 1961 

Seraphim. 1961 
ADGGS 

4 9 AOGGS. 1975 

50 AOGGS. 1975 

5 1 AOGGS, 1975 

5 2 ADGGS. 1975 

5 3  

54 AOGGS, 1975 

5 5 

Copper 
(e) 

.03 

No 

NO 

.02 

t r 
t r - - -  - - -  

- - -  

t r 

-05 - - - 
- - -  

t r 
t r 
t r 

.02 

. 05 

.01 

t r 

2.16 

No 

t r 

No 

Lead 
( ft - 
3.83 

assay 

assay 

t r 

2.2 
.68 - - - 

- - -  
- - -  

.71 

7.20 - - -  
- - -  

.73 

.24 
-35 
.78 

3.5 

.03 

t r 

.09 

assay 

. I 3  

assay 

Zinc 
('t) - 

. O l  

. G3 

.45 

.52 - - - - 
- - 

. I 4  

.02 - - 
- - 

.02 

.25 

.31 

.07 

2.6 

t r  

t r 

3.98 

.03 

S i l v e r  Gold Mo l y bdenum 
oz/ ton oz/ton ( 9 )  

informat ia: 

in fo rmat io r  

Antimony 
(%) 

.05 

.Ol 

1.1 
.58 - - -  - - - 

- - -  

.74 

3.36 - - -  
- - - 

.02 

.40 

.09 

. I 0  

1.2 

36.4 

t r 

t r 

-23 

Remarks 

Chip sample across ve in  

Gossanized ch ips 

Gossan chips i n  t rench 
Gossan chips i n  t rench 
Grab sample 
Channel across I foo t  ve in  

A l s o  considerable spha le r i te -  
s t i b n i t e  recognized 

Chips i n  ve in  

Grabs o f  weathered o re  
Grab from dumps 

Grab o f  weathered m inera l i za t ion  
Chip samples from ind iv idua l  
p rospe l t  ho les over several hundred 
f e e t  o f  s t r i k e  length 

Hlgh graded from f l o a t  

High grade o re  

Chip sample p y r i t e  r i c h  

High graded 

Weathered c h i p  sample 



TABLE 5 (Cont .) 

Copper 
(2 )  

Lead 
( 2 )  - 

Zinc 
(2 )  - 

S i l v e r  Gold tiolybdenum Antimony 
oz/ ton oz/ ton - - ($1 ( 8 )  Remarks Source 

ADGGS , I975 tr Chip samples from veins 
t r 

assay 

informat i:-n assay 

informat i.:.n assay 

.02 Chips ADGGS, 1975 

ADGGS, 1975 

ADGGS. 1975 

ADGGS, 1975 

ADGGS, 1975 

t r Gossan sample 

.03 Chip sample 

64.0 High grade sample 
1.19 Cossan 

ADGGS, 1975 

ADGGS, 1975 

t r  Grab sample 

14.5 Grab o f  weathered gossan 
.03 

ADGGS. 1975 

assay 

ADGGS, 1975 

ADGGS. 1975 

ADGGS, 1975 

tr  G r a b s a m p l e s o f g o s s a n z o n e s  

t r  Grab sarcples o f  gossan zones 
.01 Grab samples of gossan zones 
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>Lip ;; 

1 8  7 5 A s t  1 7 7 1  
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( P P ~ )  
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Zn 
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8 0  
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