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Reconnaissance geology of the  Nelchina G l a c i e r  gold-si lver-copper-lead 
d e p o s i t ,  n o r t h - c e n t r a l  Chugach Mountains, Alaska 

by M i t c h e l l  W. Henning and G a r n e t t  H. P e s s e l  

INTRODUCTION 

Gold,  s i l v e r ,  copper ,  and l ead  s u l f i d e s  were d i scovered  i n  massive p y r i t i t i c  
ou tc rops  dur ing  a 1979 reconnaissance  geo log ic  mapping program i n  the  nor th-  
c e n t r a l  Chugach Mountains. P a r t s  of two days were spen t  examining the  'Nel- 
ch ina  d e p o s i t f  by t h e  a u t h o r s  and a s s i s t a n t  Laure l  Burns. Because the  d e p o s i t  
has  r ece ived  only  s u p e r f i c i a l  s t u d y ,  t h e  purpose of t h i s  r e p o r t  is  to  r e l e a s e  
a g e n e r a l i z e d  g e o l o g i c  map, a r e g i o n a l  geo log ic  framework, and the  a n a l y t i c a l  
r e s u l t s  of geochemical sampling from t h e  a r e a  around the  d e p o s i t .  

LOCATION AND GEOGRAPHY 

The 'Nelchina  d e p o s i t f  i s  l o c a t e d  about 2 1  mi les  sou th  of the  Glenn Highway 
and about 1 / 2  m i l e s  sou th  of the  terminus of t h e  Nelchina G l a c i e r  ( f i g .  1 ) .  
The surrounding t e r r a n e  c o n s i s t s  of h igh rugged mountains,  wi th  r e l i e f  i n  ex- 
c e s s  of 7,000 f e e t .  The d e p o s i t  comprises p a r t  of an e x t e n s i v e  i r o n  gossan i n  
i ce -po l i shed  bedrock nea r  the  western  edge of the  Nelchina G l a c i e r  w i t h i n  the  
v a l l e y  bottom. 

GEOLOGIC SETTING 

The complex r e l a t i o n s h i p s  between rock u n i t s  i n  the  Anchorage C-1 and D - 1  
Quadrangles  can be b e s t  understood i f  they  a r e  grouped i n  d i s t i n c t  l i t h o l o g i c  
sequences and d i s c u s s e d  from n o r t h  t o  sou th  toward the  Border Ranges f a u l t  
zone. 

The Ta lkee tna  Formation (JTu on f i g .  2 ) ,  which i s  exposed f o r  about 10 m i l e s  
s o u t h  of t h e  mountain f r o n t ,  c o n s i s t s  of f i n e -  t o  coarse-gra ined i g n i m b r i t e  
and welded, l a p i l l i ,  and aquagene t u f f  t h a t  have l o c a l l y  undergone low- 
temperature  hydrothermal a l t e r a t i o n ,  producing l a r g e  p y r i t i c  zones. Marine 
sands tone ,  mudstone, conglomerate ,  and c a l c a r e o u s  sandstone a r e  in te rbedded  
throughout t h e  v o l c a n i c  rocks ,  which a r e  predominantly a n d e s i t e ,  b u t  c o n t a i n  
minor amounts of b a s i c  f low rocks.  

South  of the  Ta lkee tna  Formation v o l c a n i c s  i s  a sequence of l aye red  gabbro 
( U g )  i n t r u d i n g  an o l d e r  amphibo l i t e  g n e i s s  (Pma) ( f i g .  2 ) .  The gabbro has an  
a e r i a l  e x t e n t  w i t h i n  the  map a r e a  of about 20 square  mi les  and i s  r epor ted  to  
extend eas tward i n t o  t h e  Valdez Quadrangle t o  Tonsina (G.R. Winkler,  USGS, 
pe r s .  comm.). The u n i t  ranges from b a s i c  t o  u l t r a b a s i c ,  is  medium t o  very  
c o a r s e  g r a i n e d ,  and is p a r t l y  l aye red  wi th  well-developed cumulate t e x t u r e s ,  
The rocks t y p i c a l l y  i n c l u d e  Ca-plagioclase  and t r a c e a b l e  amounts of pyroxene 
o r  hornblende.  P e t r o g r a p h i c  a n a l y s i s  has  not  been completed,  but n o r i t e  i s  
thought  t o  occur w i t h i n  t h i s  complex. 

The amphibo l i t e  g n e i s s  (Pma) c o n s i s t s  of high-grade metasedimentary rocks  
t h a t  were probably o r i g i n a l l y  mudstone, conglomerate,  s i l t s t o n e ,  a r g i l l a c e o u s  
marble ,  and metap lu ton ic  rocks .  F i e l d  r e l a t i o n s h i p s  sugges t  t h a t  the  g n e i s s  



h o s t s  t h e  u l t r a b a s i c  complex (KJa). The s u l f i d e  m i n e r a l i z a t i o n  discovered 
nea r  Nelchina G l a c i e r  occurs  w i t h i n  the  amphibo l i t e  g n e i s s .  

A sequence of p l u t o n i c  rocks ( J q d ) ,  p r i m a r i l y  t o n a l i t e ,  i n t r u d e s  both  the  
Talkeetna  Formation (JTu) and the  u l t r a b a s i c  sequence. The t o n a l i t e  forms a  
2-mile-wide b e l t  of p l u t o n i c  rocks t h a t  t r e n d s  east-west .  Medium- t o  coarse- 
g r a i n e d  q u a r t z  d i o r i t e  i s  the  most common Jqd composi t ion,  but  more b a s i c  
v a r i e t i e s  a r e  common. K-feldspar con ten t  is  v a r i a b l e  and beta-quar tz  i s  com- 
mon; p ink K-feldspar v e i n s  occur l o c a l l y .  This p l u t o n i c  sequence i s  commonly 
i n t r u d e d  by d i k e  swarms of f ine-gra ined diabase .  

A sequence of c a t a c l a s t i c  rocks  (TKm) forms a  t e c t o n i c  melange exposed a s  a  
window w i t h i n  t h e  u l t r a b a s i c  complex. The u n i t  is  composed of c a t a c l a s t i c  
igneous  rocks of i n t e r m e d i a t e  t o  b a s i c  composit ion,  and some f e l s i c  rocks .  
Exo t i c  b locks  w i t h i n  t h e  melange i n c l u d e  b a s a l t ,  metasedimentary rocks ,  and 
p y r o c l a s t i c  rocks .  The m a t r i x  m a t e r i a l  is  most ly  m y l o n i t i c ,  but  s e r p e n t i n e  
l o c a l l y  forms t h e  matr ix .  The melange u n i t  is a l s o  exposed s o u t h  of t h e  
u l t r abas ic -amphibo l i t e  g n e i s s  complex. 

A greens tone  melange (TKgm) w i t h  minor amounts of b lack  c h e r t  crops  out  sou th  
of t h e  c a t a c l a s t i c  TKm u n i t  a long t h e  sou the rn  edge of the Border Ranges f a u l t  
zone (shown on d e t a i l e d  map). The u n i t  is composed most ly  of b a s i c  igneous  
and metaigneous rocks ,  i n c l u d i n g  g reens tone  and p y r o c l a s t i c ,  and i s  i n  
t e c t o n i c  c o n t a c t  wi th  p e l i t i c  s c h i s t  of the  Valdez Group (Mv) t o  the  south .  
The t e x t u r e s  throughout t h i s  u n i t  a t e  p r i m a r i l y  c a t a c l a s t i c .  

STRUCTURE 

The most dominant s t r u c t u r e  w i t h i n  the  map a r e a  is  the  Border Ranges f a u l t  
zone (MacKevett and P l a f k e r ,  1 9 7 4 ) ,  which is  represen ted  i n  t h e  map a r e a  by a  
2-mile-wide zone of b r i t t l e  c a t a c l a s t i c  rocks composed of u l t r a b a s i c  p l u t o n i c  
rocks  (KJg) ,  a  p lu ton ic -vo lcan ic  melange (TKm), and a  greenstone-cher t  melange 
(TKgm), Contacts  observed between the  major u n i t s  d e s c r i b e d  above a r e  
dominantly t e c t o n i c  excep t  f o r  t h e  t o n a l i t e ,  which c l e a r l y  i n t r u d e s  both  JTu 
and KJg. 

MINERALOGY 

The known exposures  of m i n e r a l i z a t i o n  occur mainly i n  gossans  a s s o c i a t e d  w i t h  
b r e c c i a  zones ,  and a s  d i s s i m i n a t e d  s u l f i d e s .  Bedrock w i t h i n  the  minera l i zed  
a r e a  c o n s i s t s  of g n e i s s i c  a m p h i b o l i t e ( ? )  f a c i e s  metasedimentary rocks and 
hornblende gabbro. S u l f i d e s  a r e  preserved only i n  t h e  leas t -weathered s u r f a c e  
rocks  and a r e  u s u a l l y  v i s i b l e  as  smal l  d isseminated g r a i n s  i n  t h e  a r g i l l a c e o u s  
marble and s i l t s t o n e .  Massive s u l f i d e s  were observed w i t h i n  the  b r e c c i a  zones 
only  a f t e r  s e v e r a l  inches  of gossan m a t e r i a l  were removed. Outcrops i n  which 
gold-s i lver-copper- lead minera l s  have been found a r e  shown i n  f i g u r e  2. The 
main m i n e r a l i z a t i o n  i s  found w i t h i n  s e v e r a l  gossans i n  a  600-foot-wide zone 
t h a t  t r e n d s  westward f o r  about 2  mi les .  

Grab samples were c o l l e c t e d  from t h e  b r e c c i a s  on a  t r a v e r s e  a c r o s s  t h e  
minera l i zed  zone and submit ted  f o r  geochemical a n a l y s i s  ( t a b l e  1 ) .  A l l  t he  



samples t h a t  were ana lyzed  c o n t a i n e d  from 0.16 t o  0.59 p e r c e n t  copper .  Lead 
c o n t e n t  ranged from 0.0022 t o  2.7 p e r c e n t .  The samples gave go ld  v a l u e s  
r a n g i n g  from t r a c e  amounts t o  14 ppm and s i l v e r  from 2 t o  150 ppm. 

Tab le  1. Geochemical a n a l y s e s  from s e l e c t e d  g r a b  samples ,  
Nelchina  d e p o s i t ,  s o u t h - c e n t r a l  ~ l a s k a ~  (ppm). 

Sample Gold S i l v e r  Copper Molybdenum N i c k e l  Lead Z i n c  

aAtomic a b s o r p t i o n  s p e c t r o p h o t o m e t r i c  a n a l y s e s  by Chemical and G e o l o g i c a l  
L a b o r a t o r i e s  of A l a s k a ,  Inc . ;  Anchorage,  AK 99507. 

The mine ra logy  of t h e  d e p o s i t  seems t o  be f a i r l y  s imp le .  The o n l y  s u l f i d e  
m i n e r a l s  observed  were p y r i t e ,  c h a l c o p y r i t e ,  and g a l e n a .  The s o u r c e  of the 
s i l v e r  and go ld  v a l u e s  i n  t h e  samples  have not  been de termined.  

Although t h e r e  ' a r e  i n s u f f i c i e n t  d a t a  t o  g i v e  c o n c l u s i v e  d e t a i l s  on t h e  way 
t h i s  d e p o s i t  was formed,  i n i t i a l  i m p r e s s i o n s  and f i e l d  d a t a  s u g g e s t  t h a t  t h e  
s u l f i d e s  may have o r i g i n a l l y  been s t r a t a b o u n d  w i t h i n  t h e  me tased imen ta ry  
sequence .  During i n t r u s i o n  of t h e  u l t r a b a s i c  r o c k s ,  s u l f i d e s  were r emob i l i zed  
and d e p o s i t e d  w i t h i n  b r e c c i a  zones.  Because of t h e  a s s o c i a t i o n  w i t h  t h e  meta- 
s e d i m e n t s ,  i t  i s  thought  t h e  s u l f i d e s  a r e  s y n g e n e t i c .  
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