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MINl%RALIZATION NEAR STEPOVAK BAY, 

ALASKA PENINSULA, ALASKA 

BY 

Gi lbe r t  R. Eakins 

S U L F U R  D E P O S I T  N E A R  S T E P O V A K  B A Y  

INTRODUCTION 

A s u l f u r  shortage during t h e  years  1963 t o  1968 crea ted  i n t e r e s t  i n  s u l f u r  
depos i t s  on t h e  Aleutian Is lands  and t h e  Alaska Peninsula. Three a r e a s  
containing depos i t s  of s u f f i c i e n t  s i z e  t o  encourage explora t iou  and some 
preliminary mining of e a r l y  d iscover ies  are :  The klakushin Volcano on 
Unalaska Is land,  Akun Peak on Akun Is land,  and a deposi t  on L i t t l e  S i t k i n  
Ir,land (Eladdren, 1919). A four th  deposi t  described b r i e f l y  by bladdren near 
Stepovak Bay has not been prospected because i t  is inaccess ib le .  It is i n  
the  rugged mountains of t h e  Aleutian Range on t h e  Alaska Peninsula. No 
es t imate  of reserves  has been made on this deposi t ,  but l o c a l  inhab i t an t s  
r epor t  t h a t  seve ra l  s u l f u r  depos i t s  a r e  i n  the  same genera l  area. The 
writer, a s s i s t e d  by Robert Pelz ,  spent four days a t  Stepovak Bay during 
August 1969 t o  l e a r n  i f  any of the  s u l f u r  depos i t s  were access ib le  a d  i f  
so, t o  make an economic evaluat ion  of them. 

LOCATION AM) ACCESS 

Stepovak Bay i s  on t h e  P a c i f i c  s i d e  of t h e  Alaska Peninsula 525 miles south- 
w e s t  of Anchorage ( f i g  I). Light planes can land on t h e  beach at  Ramsey 
Bay, a cove a t  the  northwest end of Stepovak Bay (fdg 2). Fishing boats 
can approach wi th in  a shor t  d i s t ance  of shore. Bush-plane se rv ice  is  o f t e n  
ava i l ab le  a t  Sand Point  on Popof Is land,  40 m i l e s  southwest of Stepovak Bay. 





Figure 2 

Locat ion of Sulfur Deposit & Geochemical Sample S i tes  
Stepovak Bay, Alaska 



The s u l f u r  deposi t  is 7 4  miles from Ramsey Bay on a  near-ver t ica l  s lope  a t  
an e levat ion  of s l i g h t l y  over 3000 f e e t .  The summit of t h e  mountain is  
5109 f e e t .  

A l a r g e  unnamed r i v e r  i n  a  broad va l l ey  can be followed from Kamsey Bay due 
nor th  s i x  m i l e s  t o  the  base of the  mountain containing t h e  s u l f u r .  The r i v e r  
d iv ides  the re ,  and the  west fo rk  d ra ins  from a  canyon d i r e c t l y  below the  
deposi t  (fig 2 ) .  The d i s t ance  from Ramsey Bay t o  the  base of t h e  mountain 
can be covered on foo t  without d i f f i c u l t y ,  but c ross ing t h e  r i v e r  could be 
hazardous. The best  means of viewing the  s u l f u r  a t  Stepovak Bay from the  
ground i s  by following the  r idge  along the  west s i d e  of t h e  r i v e r .  Samples, 
however, can be co l l ec ted  by following the  s t e e p  canyon t h a t  heads below the  
deposi t .  

The sulfur-bearing slope faces  south, and the  outcrop i s  v i s i b l e  from Kamsey 
Bay when clouds l i f t .  The s t eep  s lope  and the  cont inual  presence of cre- 
vassed i c e  and snow prevent access  t o  the  deposi t .  Technical climbing tech- 
niques a r e  necessary t o  examine the  s u l f u r  i n  place. 

The writer obtained a c l o s e  view of the  s u l f u r  during a  b r i e f  i n t e r v a l  when 
the  fog l i f t e d  s u f f i c i e n t l y  f o r  f l y i n g  (fig 3). Steaming fumeroles were 
v i s i b l e  a t  t h e  w e s t  end of the  deposi t .  On the  nor th  s i d e  of t h e  mountain 
and near the  summit, add i t iona l  b r i g h t l y  colored mate r i a l  which may conta in  
s u l f u r  was seen, but clouds prevented good v i s i b i l i t y .  

From the  a i r  o ther  a c t i v e  fumeroles were observed i n  the  i c e  f i e l d  near the  
summit of the  range about f i v e  miles nor theas t  of t h e  known s u l f u r  (cover 
photo). It was not determined i f  s u l f u r  is present  a t  t h i s  locat ion .  The 
writer a l s o  saw a  l a r g e  yellowish outcrop i n  the  v a l l e y  w e s t  of Stepovak Bay 
t h a t  may be s u l f u r .  This outcrop is  on the  w e s t  s i d e  of the  v a l l e y  leading 
from Grub Gulch and is near the  l e v e l  of t h e  va l l ey  f l o o r .  

GENERAL GEOLOGY 

The core  of the  Aleutian Range a t  Stepovak Bay c o n s i s t s  of T e r t i a r y  
volcanics,  including flows, breccias ,  d ikes ,  and sills. Recent volcanic 
a c t i v i t y  i n  t h i s  a rea  is  evident from t h e  s t i l l - a c t i v e  fumeroles and 
associa ted  s u l f u r  deposi t s .  

Paleocene-Oligocene sediments of the  To l s to i  and Stepovak Formations of 
t h e  Beaver Bay Group occupy the  lower e l eva t ions  on t h e  P a c i f i c  s i d e  of t h e  
mountains. These include severa l  thousand f e e t  of dark, calcareous and 
f o s s i l i f e r o u s  sandstones, s i l t s t o n e s ,  and sha les  with some t h i n  conglomerate 
beds. Sandstones and sha les  d i p  3 O  t o  20' away from t h e  a x i s  of an a n t i -  
c l i n e  t h a t  t rends  genera l ly  east-west. The a x i s  of t h e  s t r u c t u r e  is shown 
by Burk (1965) about two miles inland from Ramsey Bay. Dark flow rocks 
form b l u f f s  a t  t h e  shore on both s i d e s  of Ramsey Bay, and t h i c k  near ly  f l a t -  
ly ing  flows displaying columnar jo in t ing  can be seen capping the  spurs  on 
e i t h e r  s i d e  of the  va l l ey  extending nor th  from Ramsey Bay. The near-shore 
volcanics  a r e  porphyr i t ic  f e l s i t e s  and andes i t e s  o r  basa l t s .  There is some 
a l t e r a t i o n ,  and small  outcrops of i n t r u s i v e  rocks have been mapped on t h e  
lower h i l l s .  



F i g u r e  3 .  A e r i a l  v iew l o o k i n g  n o r t h  a t  s u l f u r - b e a r i n g  b r e c c i a .  
Sxposed on n e a r l y  v e r t i c a l  w a l l  seven  m i l e s  n o r t h  of 
Srepovak Bay. L i g h t  a r e a s  a r e  p e r e n n i a l  i c e  and snow. 
S u l f u r - b e a r i n g  b r e c c i a  approx imate ly  100 f e e t  t h i c k  is 
o u t l i n e d  i n  lower r i g h t .  



THE UEPOSIT 

The only  information a v a i l a b l e  on t h e  s u l f u r  a t  Stepovak Bay i s  t h e  
d e s c r i p t i o n  by Haddren (1919). A t  t h e  t i m e  of t h a t  i n v e s t i g a t i o n ,  t h e  
depos i t  w a s  seen  on t h e  wa l l  of a c i r q u e  o r  vo l can i c  c r a t e r  from a d i s t a n c e  
of two m i l e s .  Wo photographs were publ ished and t h e  exac t  l o c a t i o n  w a s  
r a t h e r  i n d e f i n i t e .  The su l fur -bear ing  m a t e r i a l  was est imated t o  be 100 f e e t  
t h i c k  and t o  extend about one-half m i l e .  The su l fur -bear ing  b recc i a  found 
as f l o a t  and moraine contained v e i n l e t s  up t o  one-fourth inch wide and pockets  
up t o  one inch  i n  diameter .  Some of t h e  b recc i a  boulders  were from 30 t o  
40 f e e t  t h i ck .  Some specime~ls  were es t imated  t o  c o n s i s t  of as much a s  20 
percent  s u l f u r ,  but rnost of t h e  m a t e r i a l  \ras thought t o  con ta in  between 5 
and 1 0  percent .  

The l eng th  of t h e  s u l f u r  outcrop was judged by t h e  p re sen t  writer t o  be from 
one-fourth t o  one-third of a m i l e ,  but snow cover  may have been more exten- 
s i v e  than  when Pladdren v i s i t e d  t h e  a r e a .  The samples found as f l o a t  con- 
t a ined  only  s c a t t e r e d  g r a i n s  of s u l f u r ,  no t  over 10 percent  by volume. The 
b recc i a  con ta in ing  t h e  s u l f u r  i s  s o f t ,  l i g h t  g ray  t o  b u f f ,  porous and l i g h t  
weight. Angular fragments a r e  bonded wi th  a very  f i n e  s o f t  g ray  m a t e r i a l  
(fig 4). Fine ly  disseminated p y r i t e  is common i n  some specimens. One p i e c e  
of f l o a t ,  about  fou r  inches  i n  d iameter ,  c o n s i s t s  of about  50 percent  f i n e -  
g ra ined  p y r i t e  and 50 percent  opa l .  The o p a l  forms a two-inch pod and one- 
f o u r t h  i nch  v e i n l e t s .  It is c o l o r l e s s  t o  whi te  and does  no t  display t h e  
c o l o r s  of gem q u a l i t y  opa l .  

CONCLUSION 

Volcanic s u l f u r  d e p o s i t s  g e n e r a l l y  cannot compete wi th  s a l t  dome sources  
because they  are lower grade ,  have d i f f i c u l t  a cces s ,  and involve  h igh  mining 
and process ing  c o s t s .  Although t h e  d i scovery  of a number of closely-spaced 
d e p o s i t s  combined wi th  another  c r i t i c a l  s u l f u r  sho r t age  could alter t h e  
ou t look ,  i t  seems u n l i k e l y  t h a t  t h e  Stepovak bay s u l f u r  w i l l  be of economic 
i n t e r e s t  i n  t h e  immediate f u t u r e .  



Figure 4. Sulfur-bearing volcanic breccia from the Stepovak Bay 
area. Specimens about s i x  inches across. 
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LOCATION AND ANALYTICAL RESULTS 

Twenty-three s t ream sediment samples were c o l l e c t e d  a t  l o c a l i t i e s  shown on 
f i g u r e  2. They were analyzed f o r  copper ,  l ead ,  and z i n c  by atomic abso rp t ion  
i n  t h e  D iv i s ion ' s  l abo ra to ry  a t  Col lege (table I ) .  Analyses by spectrograph 
f o r  a d d i t i o n a l  e lements  were made i n  t h e  Mineral I n d u s t r i e s  Research Laboratory 
a t  t h e  Un ive r s i t y  of Alaska ( tab Ze 2) .  

Samples 1, 2, 3, and 4 y ie lded  abnormal copper va lues ,  ranging from 205 p a r t s  
per  m i l l i o n  t o  300 ppm. A histogram (fig 5) shows t h e  norm f o r  copper va lues  
by atomic abso rp t ion  t o  be 25 ppm. Spectrographic  ana lyses  show anomalous 
copper and molybdenum i n  t h e  same fou r  samples. Sanlples t h r e e  and fou r  had 
nea r ly  anomalous v a l u e s  f o r  z i n c ,  95 and 110 ppm. The norm f o r  z inc  is  
65 ppm. No l ead  anomalies were found. 

The fou r  samples conta in ing  anomalous copper and molybdenum were from a 
l a r g e  s t ream two m i l e s  west of t h e  shore  of Eamsey Bay (fig 2).  Th i s  stream 
forms a spec t acu l a r  300-foot w a t e r f a l l  t h a t  can be  s een  from Kamsey Bay. 
Abundant p y r i t e  f l o a t  has  been found i n  tliis stream by a r e s i d e n t  of Sand 
Poin t .  Considerable  p y r i t e  i n  f e l s i t e  f l o a t  a l s o  was found du r ing  t h i s  
i n v e s t i g a t i o n .  The source  of t h e  p y r i t e  was not  reached,  but i t  probably 
l ies somewhere i n  t h e  l a r g e  bas in  above t h e  w a t e r f a l l .  Burk (1965) shows 
a small i n t r u s i v e  i n  t h a t  a r e a  which could be a source  of minera l ized  
material. 

Follow-up sampling and prospec t ing  upstream from t h e  anomalous sample l o c a t i o n s  
appear  j u s t i f i e d .  Consider ing t h e  background va lues ,  t h e  copper and molyb- 
denum anomalies  a r e  q u i t e  d e f i n i t e .  The l a r g e  s i z e  of t h e  stream and its 
rap id  f low sugges t s  t h a t  t h e  samples r ep re sen t  a s i z e a b l e  a r ea .  Copper 
m i n e r a l i z a t i o n  is known t o  be p re sen t  a t  s e v e r a l  prospects on t h e  Alaska 
Peninsula .  



Table 1 

G E O C W I C A L  DATA 

Map No. Field No. Copper Lead - Zinc - 
1 9P 203 210 30 4 5 - 
2 9P 204 205 25 45 - 
3 9P 205 300 35 95 - 
4 9P 206 240 35 110 - 
5 9P 212 15 2 0 65 

6 9P 213 3 0 20 65 

Stream 
Width - Ft. 

12 

12 

15 

15 

3 

3 

20 

2 

5 

2 

2 

1 

1 

1 

1 

2 

2 

2 

2 

1 

1 

1 

1 

Copper, lead, and zinc analyses by atomic absorption 
Concentrations i n  parts per million (ppm) 
Anomalous values underlined 



Table 2 

GEOCHEMICAL SAMPLE ANALYSES FOR TRACE ELEMENTS BY SPECTROGRAPH 

Map 
No. - 

69P213 20 20 100 5 SO LOO 2G l O U O  5000 5 2 2 NA 200 10 1 100 2 C  20 20 20 100 
69P211 2d 20 1 G C  5 23 160 20 500 5000 5 2 1 500 200 20 1 100 20 20 20 20 100 
b9P210 20 23 10u 10 SO 2bO 5b l O O C  5000 10 2 2 500 200 20 i 100 20 20 50 20 100 
69P209 26 20 100 5 26 160 20 1000 5000 5 1 0.5 200 100 50 LJD 100 20 20 20 20 100 
oSP2U7 10 110 100 I!L 10 IC'O 20 5C0 2000 2 0.2 2 100 200 iD 111) 50 50 10 10 10 100 

- Not detected 
- Not analyzed 
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