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GEQLOGY AND STREAM SEDIMENT GEOCHEMISTRY OF ANTON LARSEN BAY AND VICINITY, 
KODIAK ISLAND, ALASKA 

A r t h u r  W. Rose and Donald H. R i c h t e r  

Dur inq  t he  s p r i n g  o f  1953 a  few p ieces  o f  g r a v e l  c o n t a i n i n g  t h e  tungs ten  m ine ra l  
s c h e e l i t e  were found on t h e  lower  p a r t  o f  Co rne l i us  Creek ( J a s ~ e r ,  1955).  F u r t h e r  
~ r o s o e c t i n q  d i s c l o s e d  a  nuqher o f  smal l  low-grade pods c o n t a i n i n g  s c h e e l i t e  i n  graywacke 
on Cha le t  Younta in  near  t he  head o f  Co rne l i us  Creek. An area o f  about a  h a l f  square 
m i l e  around t h e  occurrence was mapned by Sei t z  (1963) i n  1956, and t h e  p rospec t  was 
examined bv severa l  m in i nq  companies. 

The o r i s i n a l  puroose of t h e  p resen t  s tudy  was t o  map t h e  geology o f  a  l a r g e r  area 
around t h e  ~ r o s p e c t ,  and t o  c o l l e c t  s t ream sediments i n  hopes o f  f i n d i n g  a d d i t i o n a l  
tunqs ten  occurrences and l e a r n i n g  more about  t h e  qeo loq i c  c o n t r o l s  o f  t h e  tungs ten  
m ine ra l s .  However, when t h e  work was done i n  mid-May 1966, snow up t o  seve ra l  f e e t  deep 
covered n e a r l y  a l l  exposures above about 500 f e e t  e l e v a t i o n .  As a  r e s u l t ,  t h e  i n f o r m a t i o n  
i n  t h i s  r e p o r t  dea ls  ma in ly  w i t h  t h e  qeoloqy a lonq  t h e  c o a s t l i n e ,  and w i t h  stream s e d i -  
ments and panninq concen t ra tes  f rom r e a d i l y  a c c e s s i b l e  streams, i n c l u d i n q  those d r a i n i n g  
t he  s c h e e l i t e  occurrences. S i x  days were spent  i n  t h e  f i e l d .  

GEOLOGY 

The g e o l o ~ y  o f  Kodiak I s l a n d  has been descr ibed  by Capps (1937),  who shou ld  be 
r e f e r r e d  t o  f o r  r e g i o n a l  r e l a t i o n s  and qene ra l i zed  d e s c r i ~ t i o n s  o f  t h e  rock  u n i t s .  

Graywacke and s l a t e  

The dominant rock  u n i t  o f  t h e  area, and t he  o l d e s t  exposed u n i t ,  i s  a  rock  sequence 
o f  qravwacke, s l a t e ,  a r q i l l i t e ,  and s i l t s t o n e .  The s l a t e ,  a r q i l l i t e ,  and s i l t s t o n e  a r e  
predomi n a n t l  v dark  q ray  t o  b l ack  , ?;ji:srentlydue 1  a r g e l  y  t o  carbonaceous m a t e r i  a1 , and t h e  
qravwacke i s  q e n e r a l l y  dark  i n  c o l o r .  Bedding v a r i e s  f rom t h i c k  t o  t h i n ,  b u t  some gross 
q e o q r a ~ h i c  u n i t s ,  based on t h i s  c h a r a c t e r i s t i c ,  appear p o s s i b l e .  I n  Anton Larsen Bay 
t h e  sediments between t r i a n g u l a t i o n  p o i n t  LAR and t h e  i s l a n d s  i n  t h e  mouth o f  t h e  bay 
a re  mos t l y  th ick-bedded t o  massive qraywacke w i t h  r e l a t i v e l y  l i t t l e  s l a t e  and a r g i l l i t e .  
Alons t h e  c o a s t l i n e  f rom t h e  i s landsaround  i n t o  bo th  s i des  o f  S h a r a t i n  Bay t h e  sediments 
a re  m o s t l y  th in-bedded and c o n t a i n  a  r e l a t i v e l y  l a r q e  ~ r o p o r t i o n  o f  t he  f i n e r - g r a i n e d  
c l a s t i c  rocks.  I n  t h e  head o f  Anton Larsen Bay and on Co rne l i us  Creek, th in-bedded 
sediments i n c l u d i n q  vodera te  amounts o f  s l a t e ,  s i l t s t o n e ,  and a r g i l l i t e  a re  comnon. 
S l a t y  c leavage i s  p resen t  i n  much o f  t h e  f i n e r - g r a i n e d  sediments and i n  some p o o r l y -  
s o r t e d  graywacke, b u t  commonly i s  o n l y  p o o r l y  developed. Concret ions occur  i n  some 
qraywacke, and i r r e g u l a r  q u a r t z  ve ins  a re  l o c a l l y  common. 



These sediments are  p a r t  o f  the  t h i c k  sec t i on  o f  s i m i l a r  rocks forming most o f  
c e n t r a l  Kodiak Is land,  and are probably c o r r e l a t i v e  w i t h  s l a t e  and graywacke i n  the  
Kenai Peninsula and Chugach Mountains. Foss i l s  o f  Jurass ic  o r  Cretaceous age have been 
found a t  a  few l o c a l i t i e s  i n  t h i s  group o f  rocks. 

Granodi o r i  t e  o f  Sharat i  n  Bay 

Medium t o  coarse-grained muscov i te -b io t i t e  g r a n o d i o r i t e  crops ou t  along the eas t  
shore o f  Shara t in  Bay, and according t o  Capps (1937) f o m s  a  p l u t o n  about th ree  m i les  
long and a  m i l e  wide, as i n d i c a t e d  on the  map ( f i g u r e  1  ) .  The composit ion o f  a  t y p i c a l  
specimen (sample KO-5) i s  shown i n  t a b l e  1. The b i o t i t e  conta ins p leochro ic  halos around 
t i n y  i nc lus ions  o f  an unknown minera l .  

Table 1. Composition o f  g r a n i t i c  rocks* 

Quar tz  
P lag ioc lase 

% An 
Orthoclase 
B i o t i t e  
Muscovite 
Magneti te 
A p a t i t e  
P y r i t e  

25 
5  1  

5- 30 
15 

7  
2 

t r a c e  
t r a c e  

t r a c e  
t r a c e  

2  0  15 2 0 
6 4 60 5 5  

10-15 0-5 0-5 
10 10 15 
5  3 
1  15 7 

t r a c e  
t r a c e  

*Composition by est imates i n  t h i n  sect ions.  

- ----- 

KO-5 Shara t in  Bay g ranod io r i t e , l / 3  m i l e  east  o f  t r i a n g u l a t i o n  p o i n t  Dahl .  

6E-15 Granod ior i te  o f  Anton Larsen Bay, west s ide  o f  peninsula no r th  o f  the end 
o f  the road. 

6E-48 Granod ior i te  o f  Anton Larsen Bay, 1/4 m i l e  no r th  o f  t r i a n g u l a t i o n  p o i n t  
Anton on l a r g e  i s l a n d  i n  Anton Larsen Bay. 

6E-57 Granod ior i te  o f  Anton Larsen Bay, on west shore o f  Bay a t  the mouth. 

6E-20 Fine-grained leuco-granodior i  t e  d i ke  from Shara t in  Bay a t  th ree-p i  11 a r  
Po in t .  

6E-47 Leuco-granodior i te  d ike ,  0.6 m i l e  northwest o f  t r i a n g u l a t i o n  p o i n t  Anton 
on i s l a n d  i n  Anton Larsen Bay. 



Granod io r i  t e  o f  Anton Larsen Bay 

An e longa te  c u r v i n g  p l u t o n  o f  m u s c o v i t e - b i o t i t e  g r a n o d i o r i t e  i s  exposed across 
t h e  mouth o f  Anton Larsen Bay. Th is  p l u t o n  v a r i e s  app rec iab l y  i n  composi t ion and 
t e x t u r e  w i t h i n  t h e  map area. I n  t h e  v i c i n i t y  o f  sample 15 t he  rock  i s  r e l a t i v e l y  
homogeneous b i o t i t e  q r a n o d i o r i t e  w i t h  m inor  muscovi te,  g r a i n  s i z e  3-5 mm. The southern 
end o f  t he  body v a r i e s  from coarse t o  f i n e - g r a i n e d  and con ta ins  moderate t o  abundant 
~nuscov i  t e .  Pegmati t es ,  ao l  i tes ,  quartz-muscovi  t e  ve ins,  p y r i t e ,  and m a f i c  i n c l u s i o n s  
a re  common, e s p e c i a l l y  i n  t he  con tac t  zone. The composi t ion o f  t h ree  t y p i c a l  specimens 
i s  i n d i c a t e d  i n  t a b l e  1. 

Leucoc ra t i  c  granodi  o r i  t e  d i  ke 

A p e r s i s t e n t  d i k e  o f  a1 t e r e d  l e u c o c r a t i c  p o r p h y r i t i c  g r a n o d i o r i  t e  o r  soda g r a n i t e  
extends f rom S h a r a t i n  Bay a t  l e a s t  t o  t he  p l u t o n  i n  Anton Larsen Bay. The southwestern 
end o f  t h e  d i k e  and t he  margins near  t h e  n o r t h  end have a  f i n e - g r a i n e d  groundmass and 
show cons iderab le  s i l i c i f i c a t i o n  and s e r i c i  t i z a t i o n .  The c e n t r a l  p a r t  o f  t he  d i k e  a t  
t he  no r the rn  end i s  even-grained and con ta ins  severa l  pe rcen t  muscovi te.  The p o r p h y r i t i c  
t e x t u r e  suggests t h a t  t he  d i k e  i s  a  l a t e r  and sha l lower  i n t r u s i v e  than t he  g r a n i t e ,  
b u t  t h e  area o f  i n t e r s e c t i o n  was n o t  v i s i t e d .  The d i k e  appears t o  be o f f s e t  a  few hundred 
f e e t  a t  one l o c a l i t y ,  and sma l l e r  o f f s e t s  may e x i s t  elsewhere. The d i k e  c u t s  across 
t he  bedding a t  severa l  l o c a l i t i e s  and g e n e r a l l y  has a  s teeper  d i p .  

G l a c i a l  deoos i t s  and v o l c a n i c  ash 

G lac ie r s  covered a l l  b u t  the  h i g h e s t  peaks o f  Kodiak I s l a n d  d u r i n g  t h e  P le i s tocene  
and g l a c i a l  t i l l  and outwash commonly cover  the  bedrock i n  f l a t  areas and v a l l e y  bottoms. 
I n  a d d i t i o n ,  the  e r u p t i o n  o f  M t .  Katmai i n  1912 spread a  l a y e r  of v o l c a n i c  ash up t o  
severa l  f e e t  t h i c k  over  t he  area. The ash has s i n c e  been compacted and eroded, b u t  t he  
m a t e r i a l  forms much o f  t he  p resen t  stream sediment and thus has an impo r tan t  e f f e c t  on 
t he  stream sediment geochemistry.  

S t r u c t u r e  

As i n d i c a t e d  on the  geo log i c  map ( f i g u r e  1  ) , the  p reva i  1  i n g  s t r i k e  o f  t he  beds i s  
N.35-60E. w i t h  a  nor thwest  d i p .  S u p e r f i c i a l l y  t he  sequence appears monoc l ina l ,  b u t  t he  
presence o f  smal l  i s o c l i n a l  f o l d s ,  crumpl ing,  s l a t y  c leavage and occas ional  over tu rned  
graded bedding i n d i c a t e s  t h a t  major  i s o c l i n a l  f o l d i n g  i s  probab1.y present .  Axes o f  m inor  
f o l d s  p a r a l l e l  t he  r e g i o n a l  s t r i k e  and have sha l low plunges, R e p e t i t i o n  o f  t h e  s e c t i o n  
by f a u l t s  p a r a l l e l i n g  t h e  r e g i o n a l  s t r i k e  i s  a l s o  l i k e l y ,  a l though as mentioned under 
the  d e s c r i p t i o n  of graywacke and s l a t e ,  major  u n i t s  w i t h i n  the  map area do n o t  seem 
repeated. 

Bedding near t he  two p lu tons  commonly depar ts  f rom t h e  r e g i o n a l  t r e n d  t o  a  more 
near1.y east-west d i r e c t i o n ,   roba ably r e f l e c t i n g  f o r c i b l e  i n t r u s i o n  o r  p r e - i n t r u s i v e  
s t r u c t u r e s  t h a t  l o c a l i z e d  t h e  i n t r u s i v e s .  



ECONOMIC GEOLOGY 

Two types o f  m ine ra l  occurrences a re  known i n  t he  map area. S c h e e l i t e  occurrences 
a r e  known on Cha le t  and Sha ra t i n  Mountains, and go ld -quar tz  ve ins  have been prospected 
i n  t h e  g r a n o d i o r i t e  o f  Anton Larsen Bay. The i n d i v i d u a l  occurrences a r e  d iscussed 
below. L o c a l i t y  numbers r e f e r  t o  m i n e r a l i z e d  l o c a t i o n s  shown on t h e  geo log i c  map 
( f i q u r e  1 ) .  

Tungsten occurrences 

L o c a l i t y  1  

A t  t he  t ime o f  t h e  f i e l d  work o f  t h i s  r e p o r t ,  t he  s c h e e l i t e  occurrences were 
i n a c c e s s i b l e  because o f  snow, so t he  f o l l o w i n g  i n f o r m a t i o n  i s  based on d e s c r i p t i o n s  by 
Jasper (1955) and Sei t z  (1963). Rocks i n  t he  p rospec t  area a re  qraywacke and s l a t e .  
S c h e e l i t e  occurs as f i n e l y  d isseminated g r a i n s  and f i n e  v e i n l e t s  i n  q u a r t z i t i c  zones 
i n  the  qraywacke, and as t h i n  c o a t i n  s  on qua r t z  ve ins  and f r a c t u r e s .  Schee l i t e  was 
de tec ted  i n  16 p laces  by S e i t z  (1963 3 w i t h i n  a  zone about 300 f e e t  wide and 1,600 f e e t  
l ong  p a r a l l e l  t o  t he  r e g i o n a l  s t r i k e  o f  t he  sediments. J a s ~ e r  (1955 and personal 
communication) records  f o u r  a d d i t i o n a l  occurrences ex tend ing  t he  zone an a d d i t i o n a l  
2,000 f e e t  southwest a lonq t he  bedding. Schee l i te -bear ing  qraywacke i s  reD0r ted as 
1  i q h t - c o l o r e d  ( " 1  i g h t  b lue-g ray" )  i n  bo th  re fe rences ,  and Jasper suggests t h a t  t h e  hos t  
rock  mav be a  s i l i c i f i e d  l i m y  bed o r  group o f  beds. The d isseminated s c h e e l i t e  i s  
q e n e r a l l y  con f i ned  t o  pod-shaped bodies w i t h  th icknesses up t o  severa l  f e e t .  i ~ l os t  
bodies a r e  o n l y  a  few f e e t  long,  b u t  one area o f  d isseminated s c h e e l i t e  shown by S e i t z  
i s  about 100 f e e t  i n  l enq th .  Arsenopyr i  t e ,  c h a l c o p y r i t e ,  and p v r i  t e  accompany t he  
s c h e e l i t e  i n  smal l  t o  t r a c e  q u a n t i t i e s .  No g o l d  o r  s i l v e r  has been de tec ted  i n  s a m ~ l e s  
f rom t h e  area. Ouartz ve ins,  some o f  which have schee l i t e - coa ted  sur faces,  a re  r e l a t i v e l y  
abundant near  t he  schee l i t e -bea r i ng  qraywacke, and tend  t o  s t r i k e  perpend icu la r  t o  the  
beddi ng. 

The presence i n  t h e  map area o f  g r a n i t i c  rocks c o n t a i n i n g  abundant b i o t i t e  and some 
muscovi te suggests t h a t  t h e  tungsten ma,y be r e l a t e d  t o  g r a n i t i c  i n t r u s i v e s ,  e i t h e r  the  
bodies shown on t h e  geo log i c  map or ,  more l i k e l y ,  unexnosed i n t r u s i v e s  a t  depth below 
o r  down d i p  f rom the  s c h e e l i t e  occurrences. 

Assays o f  samples f rom the  b e t t e r  showinqs a re  l i s t e d  i n  t a b l e  2, a f t e r  Jasper (1955) 
and Sei t z  (1963). Jasper l i s t s  e i g h t  o t h e r  assays o f  m a t e r i a l  f rom l o c a l i t i e s  where 
t r aces  o f  s c h e e l i t e  cou ld  be found, b u t  W03 values were n i l  t o  0.03%. 

Numerous c la ims  i n  t h e  area havebeen s taked by Kodiak E x p l o r a t i o n  Co., a  l o c a l  
group i n c l u d i n g  George Corne l ius ,  Emil Knudson, and o thers .  

L o c a l i t y  2 

Schee l i t e -bea r i nq  f l o a t  was a l s o  found by Corne l ius  and assoc ia tes  i n  t r i b u t a r i e s  
f rom t h e  nor thwes t  s i d e  o f  Corne l ius  Creek. Observat ion by Jasper o f  l i g h t - c o l o r e d  
graywacke beds near  t h e  c r e s t  o f  Sha ra t i n  Mountain l e d  t o  t he  d i scove ry  o f  s c h e e l i t e  
a t  approx imate ly  t h e  l o c a l i t y  shown on the  map. A sample across 27 inches submi t ted 
by t h e  Kodiak group con ta ined  3.45% NO3. 



Other occurrences 

According t o  Jasper  (1955 and personal  communication), s c h e e l i t e  was a l s o  found a  
m i l e  o r  two no r theas t  o f  L o c a l i t y  1, about 20 m i l e s  t o  t h e  southwest, and i n  a  c l i f f  
exposure a long t h e  nor thwest  coas t  o f  Kodiak I s l and .  

Gold q u a r t z  ve ins  

L o c a l i t y  3  

Several  q u a r t z  ve ins  c u t  t he  g r a n o d i o r i t e  a t  t h i s  l o c a l i t y  i n  a  smal l  bay. The 
l a r g e s t  v e i n  i s  about 3  f e e t  wide and i nc l udes  severa l  inches o f  massive p y r r h o t i t e  w i t h  
minor  c h a l c o p y r i t e .  A d d i t i o n a l  p y r r h o t i  t e  i s  d isseminated through t h e  qua r t z .  A  sample 
across t h e  v e i n  i s  l i s t e d  i n  t a b l e  3 as samole 6E-15. Pa r t s  o f  t he  q u a r t z  v e i n  a r e  vuggy, 
and o t h e r  p a r t s  c o n t a i n  cons iderab le  muscovi te.  The v e i n  s t r i k e s  N.60W. and d i p s  82SW. 
The l o c a l i t y  i s  w i t h i n  a  few hundred f e e t  o f  t he  con tac t  o f  t h e  g r a n o d i o r i t e .  A  few 
smal l  p i t s  have been duq on t he  exposures. 

L o c a l i t y  4 

Several  q u a r t z  ve ins  a r e  exposed on t h e  shore here. The l a r g e s t  o f  these has been 
p r o s ~ e c t e d  by a  7 - f o o t  a d i t  which exposes severa l  smal l  q u a r t z - p y r r h o t i t e  ve ins  w i t h  a  
sheared l i m o n i t e - r i c h  zone a long  one s ide .  Traces o f  c h a l c o p y r i t e  and some muscovi te  
a re  l o c a l l y  p resen t .  The ve ins  a re  i n  t he  con tac t  zone between t h e  g r a n o d i o r i t e  and a  
l a r g e  graywacke i n c l u s i o n .  Th i s  l o c a l i t y  i s  appa ren t l y  t h e  one mentioned by Capps (1937, 
t op  o f  paqe 181 ) ,  who s t a t e s  t h a t  a rsenopyr i  t e  accompanies t h e  s u l f i d e s  and t h a t  a  smal l  
open c u t  was dug a t  an e l e v a t i o n  about 150 f e e t  above sea l e v e l  severa l  hundred f e e t  
south.  

Table 2 .  Assays o f  d isseminated s c h e e l i t e  depos i t s  

No. ----- Width 1.10 3  D e s c r i p t i o n  

36-V 35" 1.75% Red Cloud c l a im ,  i ron -s ta i ned  s i l i c e o u s  
sediment (Jasper,  1955) 

48-V 42" 0.28% Blue H i l l  c la im,  i n  s i l i c e o u s  sediment 
wi  t h  a rsenopyr i  t e ,  cha l  c o p y r i  t e  and p y r i  t e  
(Jasper,  1955) 

320A 2 '  0.56% Exp lo ra to r y  p i t  on d isseminated s c h e e l i t e  
(Sei  t z  , 1963) 

320B 2 ' 0.16% Exploratory pit on disseminated scheel i te 
(Sei t z ,  1963) 

320C 2 ' 0.05% Exp lo ra to r y  p i t  on d isseminated scheel i t e  
(Sei  t z ,  1963) 

320D 2 ' 0.06% Exp lo ra to r y  p i t  on d isseminated s c h e e l i t e  
(Sei  t z ,  1963) 



Table 3. Assays o f  go ld -quar tz  ve ins  

Sample No. ---- Local  i ty  A u  Ag C u  As Sn ----- 

3 tr 0.40 0.1 t r N.D. 
5  0.16 1.00 t r 5.5 N.D. 
6 0.10 1.10 0.15 t r N.D. 
7 0.28 3.50 t r 14 N.D. 
8  0.10 t r t r N.D. N.D. 

L o c a l i t y  5  (Anton Larson p rospec t )  

An ad i  t 33 f e e t  l ong  exp lo res  a  q u a r t z - p y r i  t e - p y r r h o t i  te -a rsenopyr i  t e  v e i n  s t r i  k i n g  
a ~ p r o x i m a t e l y  nor th -sou th  and d i p p i n g  80" west a t  t h i s  l o c a l i t y .  The v e i n  i s  3  t o  5 f e e t  
wide and con ta ins  t r aces  o f  c h a l c o p y r i t e .  1-linor p h r r h o t i  t e  i s  d isseminated i n  t he  s i  1  i c i -  
f i e d  g r a n o d i o r i t e  w i t h i n  a  f o o t  o r  two o f  t he  ve in .  Numerous i n c l u s i o n s  o f  graywacke 
a re  a l s o  p resen t  w i t h i n  t he  g r a n o d i o r i t e ,  and sma l l e r  qua r t z  ve ins  a r e  common i n  t he  
v i c i n i t y .  A sample o f  s u l f i d e - r i c h  m a t e r i a l  f rom the  dump con ta ined  minor  g o l d  and s i l v e r  
and cons iderab le  a r sen i c  (sample 6E-52, tab1 e  3 ) .  

Th is  p rospec t  i s  a l s o  d iscussed by Capps (1937, p. 180) as p a r t  o f  t he  Kizhuyak lode.  
He ob ta ined  an assay s i m i l a r  t o  t h a t  r epo r ted  here, and s t a t e s  t h a t  an open c u t  on t he  
h i l l  about 500 f e e t  no r t heas t  o f  t h e  a d i t  showed some r u s t y  qua r t z  c u t t i n g  d i o r i t e .  

L o c a l i t y  6 

G r a n o d i o r i t e  on t h e  beach a t  t h i s  p o i n t  i s  c u t  by numerous q u a r t z  ve ins  s t r i k i n g  
N.15W. and c o n t a i n i n g  l o c a l  lenses o f  p y r r h o t i t e .  A  sample o f  one o f  t he  ve ins  i s  l i s t e d  
as 6E-51 i n  t a b l e  3. A few hundred f e e t  south,  an area o f  graywacke i n c l u s i o n s  i n  t he  
g r a n o d i o r i t e  i s  c u t  by abundant qua r t z  ve ins  w i t h  m inor  p y r r h o t i t e  and t r aces  o f  c h a l c o p y r i t e .  

L o c a l i t y  7 

The g r a n o d i o r i t e  a long  t h e  beach f o r  severa l  hundred f e e t  on t he  n o r t h  s i d e  o f  
Larson I s l a n d  i s  c u t  by q u a r t z  ve ins  and cons iderab ly  i r on -s ta i ned .  P y r i t e  and p y r r h o t i t e  
a re  l o c a l l y  abundant. The q u a r t z  ve ins,  which a r e  l o c a l l y  vuggy, average N.75W. i n  
strike. A sample of a quartz vein including considerable sulfide contained m~dcrate  
amounts of  g o l d  and s i l v e r ,  and much a rsen i c  (sample 6E-48, t a b l e  3 ) .  

Local  i t y  S 

A zone o f  qua r t z  ve ins  accompanied by p y r i t e  and p y r r h o t i t e  cu t s  t h e  g r a n o d i o r i t e  
on t he  beach here. The zone i s  about 10 f e e t  wide. An assay o f  t he  q u a r t z  ve ins  i s  shown 
as sample KO-8 i n  t a b l e  3. 



L o c a l i t y  9 (Womens Bay l o d e )  

A t  approx imate ly  t h i s  l o c a t i o n ,  Capps (1937, p. 178-179) r e p o r t s  a  q u a r t z  v e i n  up 
14 f e e t  w ide c o n t a i n i n g  a rsenopyr i  t e ,  p y r i t e ,  c h a l c o p y r i t e ,  s p h a l e r i  t e ,  galena, and 

-10 p e r  t o n  i n  go ld .  The v e i n  i s  s a i d  t o  have been t r a c e d  f o r  1,800 f e e t  a long  s t r i k e ,  
and was developed by a  s h o r t  a d i t  and s h a f t .  The l o c a l i t y  was n o t  v i s i t e d  i n  t h e  pi-esent 
p r o j e c t ,  b u t  i s  i n c l u d e d  here  because i t  l i e s  approx imate ly  on t h e  n o r t h e r l y  t r e n d  o f  t h e  
o t h e r  go ld -qua r t z  ve ins ,  and seems t o  be o f  s i m i l a r  charac te r .  

Summary o f  go l d -qua r t z  ve ins  

The q u a r t z  ve ins  l i e  a long  a  zone about a  q u a r t e r  m i l e  wide and two m i l e s  long,  
t r e n d i n g  about N.20E. The h o s t  r ock  i s  g r a n o d i o r i t e ,  b u t  t h e  ve ins  a re  concen t ra ted  i n  
areas near  t h e  c o n t a c t  o r  near  graywacke i n c l u s i o n s .  P y r r h o t i  t e ,  p y r i t e  , arsenopyr i  t e ,  
and t r a c e s  o f  c h a l c o p y r i t e  a re  t he  m e t a l l i c  m ine ra l s  recognized.  Cons iderab le  muscov i te  
occurs  i n  some ve ins ,  and i s  a l s o  an a l t e r a t i o n  p roduc t  o f  nearby g r a n o d i o r i t e .  Samples 
c o l l e c t e d  i n  t h i s  p r o j e c t  and p rev i ous  samples c o l  l e c t e d  by Capps ( 1  937) genera l  l y  c o n t a i n  
a  maximum o f  a  few t en ths  o f  an ounce o f  go l d ,  b u t  h i q h e r  grade shoots c o u l d  e x i s t  a long  
t h e  zone, because exposures a re  r a r e  away f rom t h e  beach. Geochemical s o i l  sampl ing 
f o r  a r s e n i c  m igh t  be an e f f e c t i v e  means o f  d e t e c t i n g  such shoots,  a l though  t he  l a y e r  o f  
v o l c a n i c  ash i s  undoubted ly  a comp l i ca t i ng  f a c t o r .  The minera loqy  and geology o f  t h e  
ve i ns  a l s o  sugaest t h e  p o s s i b i l i t y  o f  t i n  o r  tungsten,  b u t  none o f  these meta ls  were 
de tec ted  i n  any samples f rom t h e  go ld -qua r t z  ve ins .  

GEOCHEMISTRY 

A t o t a l  o f  43 s t ream sediment s a m ~ l e s  were c o l l e c t e d  d u r i n g  t he  course o f  t he  
i n v e s t i q a t i o n .  Most o f  these samples were c o l l e c t e d  a t  t h e  mouths o f  streams d r a i n i n q  
i n t o  S h a r a t i n  and Anton Larsen Bays; two (nos. 40 and 41, t a b l e  4 )  hordever,came f rom 
streams d r a i n i n g ,  and w i t h i n  one m i l e  o f ,  t he  s c h e e l i t e  occurrences on S h a r a t i n  Mountain.  
Sediments f rom t h e  l a r g e r  streams and those d r a i n i n g  t he  s c h e e l i t e - b e a r i n g  area were a l s o  
panned and t h e  panned concen t ra tes  saved f o r  l a b o r a t o r y  examinat ion.  Cold heavy metal  
t e s t s  u s i n g  t h e  method descr ibed  by llawkes (1363) were r u n  on most o f  t h e  stream sediments 
i n  t h e  f i e l d .  A l l  t h e  samples were d r i e d  and se i ved  t o  -80 mesh i n  t he  l a b o r a t o r y  and 
analyzed f o r  t o t a l  copper, z i nc ,  lead,  and molybdenum by t h e  Rocky Mountain Geochemical 
Labo ra to r i es  i n  S a l t  Lake City, Utah. Sem i -quan t i t a t i ve  emiss ion spec t rograph ic  analyses 
were a l s o  performed on a number o f  t h e  samples f o r  b e r y l l i u m ,  mercury, tungsten,  and t i n  
by t h e  U.S. Geo log ica l  Survey. 

The r e s u l t s  o f  t he  f i e l d  t e s t s  and t o t a l  copper, z i n c ,  l e a d ,  and  molybdenum con ten t  
o f  t he  s t ream sediments a re  g i ven  i n  t a b l e  4. N i t h  t h e  excep t i on  o f  o n l y  one sample 
(no. 39) no anomalous meta l  con ten t  was de tec ted ,  Copper va lues a re  a l l  below 70 p a r t s  
p e r  m i l l i o n ,  z i n c  below 150 ppm, l e a d  below 15 pprn, and molybdenum below 5 ppm. Sample 
number 39, t h e  excep t ion ,  con ta i ns  85 ppm copper and 195 ppm z i n c .  Th i s  stream d r a i n s  
graywacke and s l a t e  i n  t h e  area between S h a r a t i n  Mountain and t he  Kodiak-Anton Larsen Bay 
road. 

Poor c o r r e l a t i o n  was observed between t h e  f i e l d  t e s t s  and t o t a l  meta l  analyses 
performed i n  t h e  l a b o r a t o r i e s .  Most o f  t h e  p o s i t i v e  f i e l d  t e s t s  (more than 5 m l  o f  dye) 
were on samples w i t h  l e s s  than  average meta l  con ten t  (nos. 1, 15, 16, 26, and 2 9 ) ,  whereas 



the samnles w i t h  g r e a t e r  than average meta l  con ten t  g e n e r a l l y  r e s u l t e d  i n  a  low f i e l d  
t e s t  (nos. 17, 19, 20, 21, 23, and 27). 

Examinat ion o f  t he  panned concentrates o f  t he  stream sediments f o r  s c h e e l i t e  proved 
d iscouraging.  The o n l y  s c h e e l i t e  observed was i n  sample 4'0, which con ta ined  4  g r a i n s ,  
and i n  sample 37, which con ta ined  2  g ra ins .  Both o f  these samples a re  f rom t h e  stream 
d r a i n i n g  t he  known s c h e e l i t e  occurrences on S h a r a t i n  Mountain. Moreover, tungs ten  was 
n o t  de tec ted  i n  any o f  t h e  stream sediments, i n c l u d i n g  samples 37 and 40, analyzed by 
the  U.S. Geo log ica l  Survev by emiss ion spectroscopy. However, t he  lower  l i m i t  o f  d e t e c t i o n  
f o r  tunqs ten  by t h e  Survey 's  method i s  o n l y  30 ppm. 

The U. S. Geo log ica l  Survey 's  spec t rograph ic  analyses f o r  o t h e r  se lec ted  elements 
i n  t he  stream sediments f a i l e d  t o  r evea l  any th i ng  o f  s i g n i f i c a n c e .  A ve ry  l i g h t  b e r y l l i u m  
l i n e  ( l e s s  than 1  p a r t  pe r  m i l l i o n )  was de tec ted  i n  samples 4, 5, 8, 9, 11, 13, 15, 16, 
22, 23, 29, 32, and 39. A ~ p r o x i m a t e l y  15 ppm t i n  was de tec ted  i n  sample 25. I n  t h e  r e -  
main ing samples t h e  t i n  con ten t  i s  l e s s  than  3  ppm, t he  lower  l i m i t  o f  de tec t i on .  Mercury 
was n o t  de tec ted  i n  any o f  t he  sanples; however, t he  lower  l i m i t  of d e t e c t i o n  f o r  mercury 
i s  o n l y  0.3 ~ e r c e n t .  

Sample 25 i s  f rom t h e  l a r g e  stream f l o w i n g  i n t o  t he  head o f  Anton Larsen Bay. As 
no t i n  was de tec ted  i n  any o f  t he  t r i b u t a r i e s  t o  t h i s  stream, i t  i s  very  p o s s i b l e  t h a t  t he  
r e l a t i v e l y  h i g h  t i n  i n  sample 25 has been de r i ved  f rom re fuse  dumped i n t o  t he  stream by 
t he  ranches on t h e  a l l u v i a l  f l a t s  south o f  t h e  head o f  t h e  bay. 

Table 4. Copper, z i nc ,  lead,  and molybdenum con ten t  of  stream sediments 

Concent ra t ion  ( ppm) F i e l d  Tes t  
Mao No. 
-d---- 

Fie1  d  No. ----- Cu Z n  Pb Mo (ml o f  dye) ----- 



Concent ra t ion  (ppm) F i e l d  Tes t  
rlap NO. F i e l d  No. Cu Z n  Pb --- Mo (ml o f  dye) 

A1 1 analyses by Rocky Mountain Geochemical Labo ra to r i es ,  S a l t  Lake C i t y ,  
Utah 

SUMMARY AND CONCLUSIONS 

The Anton Larsen Bay area and v i c i n i t y  i s  u n d e r l a i n  ~ r i n c i p a l l y  by in te rbedded 
graywacke and s l a t e  o f  Mesozoic age. The rocks s t r i k e  no r theas t ,  g e n e r a l l y  d i p  nor thwest ,  
and apDear t o  be i s o c l i n a l l y  fo lded .  Small s tocks and one p e r s i s t e n t  d i k e  o f  g r a n o d i o r i t e  
i n t r u d e  t h e  sed imenta r .~  rocks. 

Disseminated s c h e e l i t e  i n  graywacke occurs i n  a  number o f  l o c a l i t i e s  on S h a r a t i n  
Mountain, and go ld -quar tz  ve ins  a re  f a i r l y  common i n  t he  g r a n o d i o r i t e  bodv on Anton 
Larsen Bay. 



Geochemical stream sediment sampling i n  the  area has n o t  revealed any s i g n i f i c a n t  
anomalous concentrat ions o f  metals (copper, z inc ,  1 ead, molybdenum, tungsten, t i n ,  and 
b e r y l  1  ium) and f u r t h e r  suggests t h a t  the sur face scheel i t e  occurrences on Sharat i  n  Mouctain 
a re  smal l  and l o c a l .  

The qua r t z  veins i n  the  g r a n o d i o r i t e  o f  Anton Larsen Bay, on the o the r  hand, may 
represent  a p o t e n t i a l  source o f  gold. I n  general, the  veins assay $3-10 per  ton  i n  gold. 
Furthermore, as exposures i n  the  area are  poor, the  p o s s i b i l i t y  o f  h igher  grade ore  o r  
more extensive minera l i zed zones should n o t  be overlooked. 
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