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l  NTRODUCT l ON 

This r e p o r t  l i s t s  a l  l t h e  known petroleum seem t h a t  are i n  p r o x i m i t y  t o  
the  Gul f  o f  Alaska. Known seeps extend from the Kanatak area, west of Kodiak 
Is land on the  Alaskan Peninsula, t o  t h e  Samovar H i l l s ,  nor theast  of Icy  Bay. 
The f i v e  areas t h a t  c o n t r i b u t e  near ly  a l l  the  seeD o i l  are the  Samovar 
Hi 1 I s ,  Yakataga, Katal la ,  1 n i  s k i  n and Kanatak. These are described and 
est imates o f  t he  quanti  t y  o f  o i  l from each area are l i sted.  These e s t i  mates 
are the  averaged val ues from the l i t e r a t u r e  and from o r a l  communi ca t ions  
w i t h  geo log i s t s  i n the  petroleum i ndustry and f ran personal observat  i ons 
by the  w r i t e r .  Many approximate seep areas are l i s t e d  based on unconf i rmed 
repor ts .  These are no t  cons i dered va l i d seeps unless conf i rmed by the  
U. S. G .  S.  o r  by competent geo log is t s  i n  the  f i e l d .  



KNOWN OIL SEEP AREAS 

I .  Samovar H i l l s  Area 

There are several known o i  I seeps i n  t h e  Samovar Hi l I s  area about 40 mi les 
nor theast  of Icy Cape. O i l  seeps from t h e  K u l t h i e t h  Formation (Eocene), 
which a t  t h i s  locat ion  cons is t  o f  i nterbedded mari ne and nonmari ne beds 
and from i nterbedded arg i l  l  i tes  and graywacke o f  the Yakutat grouo ( Late 
Cretaceous 1 near the  contact  w i t h  the  Ku l t h  i e t h  Format i on. The t o t a  l quant i  t y  
of o i l  from the  seeos has been est imated a t  2 1/2 ba r re l s  pe r  day (195 ga l lons ,  
est imated by the  w r i t e r  i n  1962). The w r i t e r  has a l so  examined most of t h e  
streams o r i g i n a t i n g  from the west s i d e  of t he  Malasoina G l a c i e r  and drainage 
a long the  upDer west s ide o f  t h e  g l a c i e r  and found no evidence o f  petroleum 
i n  t h e  stream waters. The Samovar Hi i l s  are e n t i  r e l y  surrounded by g l a c i  a l 
ice,  and o i l  from the seeos i s  degraded by evaporat ion and t h e  res idue escapes 
i n t o  t h e  g l a c i e r  and i s  widely dispersed. 

2. Yakataga Area (Su l l i van  A n t i c l i n e )  

Th is  area i s  about 80 m i  les eas t  o f  t h e  Kata l i a area: Nearly a l l t h e  seeps 
are on o r  near the  fau l ted  c r e s t  o f  t h e  Sul  l ivan Ant ic1 ine which l i es  along 
the  coast  between Cape Yakataga and I cy Bav. The known seeps are i n  areas 
of outcrops of t he  Pout Creek Formati on (Miocene) and lower p a r t  o f  t h e  
Yakataga Formati on (Miocene - Lower P l i ocene 1. The I  argest  of t h e  seeps 
i s  known as the  Johnson Creek Seep and t h e  est imated quan t i t y  of  o i l  d i s -  
charged i s  one ba r re l  per  dav (42  gal  Ions 1. 01 1 from t h  i s seep reaches 
marine waters w i t h  petroleum residues on t h e  sands along the  creek banks. 

About a dozen o t h e r  seeps have been noted i n  t h e  Yakataga area. Vost o f  
t h i s  o i  1 discharges from j o i n t  cracks i n  sandstone and the  q u a n t i t y  i s  very 
low. 

3. K a t a l l a  Area 

Th is  area i s  located on the  south coast  o f  Alaska about 530 m i les  south- 
e a s t  o f  Anchorage and 250 m i  les west o f  Yakataga. There are a s e r i e s  of 
petroleum seeps d i s t r i b u t e d  through an eastward-trending b e l t  about 25 
m i l e s  long and from four  t o  e i g h t  m i l e s  wide. Th is  zone s k i r t s  the  no r th  
shore o f  C o n t r o l l e r  Bay. To the  e a s t  i t extends i n t o  the a l l u v i a l  f l a t s  
o f  t he  Ber ing  9Tver and t o  t h e  west i n t o  t h e  f l a t s  o f  t h e  Copper R iver .  

The sur face rocks are a ser ies  o f  i n tense ly  fo lded and f a u l t e d  shales, sand- 
stones and cong lomerates. The s t r u c t u r a l  t r e n d  i s  about N. 20 degrees E, 
and t h e  l ine  o f  ~ e t r o l e u m  seeps 1 i e s  diagonal l y  t o  t h i s  t rend.  Near ly  a l  l 
t he  seeps are i n  the  outcrop area o f  t he  middle p a r t  o f  t he  Katal l a  Formation 
o f  Middle O l  igocene t o  Middle Miocene age ( M I  l l e r ,  Payne, Grvc, 1956). 

Many o f  t h e  seeps are from s o f t  shale and may be re1 ated t o  f a u l t 1  ng. Mar t i  n  
( 192 1 descr l  bes one of the seep areas as a brecc i  ated i ron-sta i  ned shale. 
The amount of o i  l seeping from the  shales i s  very smal l and most of i t  i s  
absorbed by t h e  soi I .  The la rge r  seeps a r e  associ ated w i t h  sandstones o r  



conglomerates and usua l l y  w i th  depos i t iona l  o r  s t r u c t u r a l  features -- j o i n t s  
and bedding p lanes. Plany o f  the seeps f  low i n t o  streams o r  s louqhs and 
have access t o  mari ne waters. One seep on t h e  no r th  shore o f  Strawberrv 
Harbor has been described as exposed a t  low ti de and appears associated w i  t h  
bedrock under beach sands. 

A r e  l a t i  ve l v  la rge seep was noted between Bur I s  Creek and the mouth of Ber ing  
River.  Here o i  I accumulates along the  edge of t h e  t i d a l  f l a t s .  Shale 
f  I  o a t  i nd i cates t h e  D robab l  e bedrock. 

As f a r  as could be determined the abandoned o i l  w e l l s  i n  the  Ka ta l l a  area 
are not  c o n t r i b u t i n g  o i  I  even though many have cas i ngs t h a t  are rusted 
t h  rough. 

Oral correspondence w i t h  Don Hartman, Sta te  o f  Alaska, and o i l  company 
personnel who have v i s i t e d  the  area, i n d i c a t e  the  t o t a l  quan t i t v  o f  o i  I 
issu ing from seeps i n  the Ka ta l l a  area i s  between 1/2 and one ba r re l  p e r  
day ( 2  1 t o  42 gal I  ons/day 1 .  Nth of the  l  i a h t  f r a c t i o n  end of the  r e  l  a t  i ve l v  
h i gh grav i t y  (40 degrees t o  45 degrees A.  P. I  . I  o i  I  evaoorates f ran the  
surfaces o f  t h e  sloughs and ponds and near l y  a l  l t h e  remainder i s  absorbed 
i n t o  the  s o i l .  Probably less than 10% of t h e  t o t a l  quan t i t y  o f  seep o i  I 
from t h i s  area reaches the Gulf o f  Alaska mari ne waters. 

l n i s k i n  Peninsula Area (Chini  t na  D i s t r i c t )  

l n i s k i n  Bay i s  an indenta t ion  about 12 m i l e s  deep which w i t h  Ch in i tna  Bay 
on the  n o r t h  b locks  o u t  an irregular-shaped pen insu la  on the  west shore o f  
Cook l n l e t  (about 150 m i  les southwest o f  Anchorage). The shore I  i ne o f  t h  i s 
peninsula i s  broken i n  the  southwest by t w o  smal l  indentat ions -- O i l  Bay 
and Dry Bay. 

O i  I seeps have been reported near Chi n i  tna  and conf i rmed seeps are present  
along O i  I  and Dry Bays. The seeps are located on the  eastern I  i mb o f  a 
f  au I t e d  a n t i  c l  i ne and are from f i ne-gra i ned sandstones and c l  avstones 
o f  Middle Ju rass i c  Age (Tuxedni Formation). The amount of o i l  i ssu ing from 
a l l  seeps i n  t h e  area i s  very low, no t  exceeding one o r  two gal lons pe r  day 
( w r i t e r ' s  est imate, 1967). 

Kanatak D i s t r i c t  (Wide Bay 1 

This  area i s  located on t h e  east s ide  o f  t h e  Alaska Peninsula approximately 
opposite the  middle o f  Kodiak Island. Ac t i ve  o i l  seeps and o i l  residues 
are found p r i n c i p a l l y  i n  two areas: V i c i n i t y  o f  O i l  Creek and on the  Bear 
Creek - Salmon Creek A n t l c l i n e ,  and south o f  Becharof Lake on the Ugashik 
A n t i c l i n e .  

These seeps are i ssui  ng f  tom the upper p a r t  o f  t h e  She I  i kof Format i on 
fo r  the  O i  I Creek and Bear Creck Anti  c l  i nes and from the lower o a r t  o f  
the Naknek Formation f o r  the  Ugashik A n t i c l i n e .  The f low o f  o i l  from the  
la rgest  seep has been est imated (1921) t o  be about 1/2 ba r re l  (21 g a l l o n s )  
per  day (Capos, 1922, p. 107-109; Smith, 1926, p. 86-87). The t o t a l  
quan t i t y  o f  o i  l from a I  I  t he  seeos i n  the  area orobab I y does not  exceed 
3/4 b a r r e l  p e r  day ( 3  1 1 / 2  gal Ions per  day 1 .  



There are several ~ a r a f f  i n  res i  dual areas, a t  l e a s t  one o f  which exceeds 
two acres i n  ex ten t  ( C a ~ p s ,  1921, P. 107-109: Smith, 1926, p .  86-87). This 
amount o f  res i  dual nara f  f i n  represents several thousand bar re  Is  o f  o i  I  
degraded by evaporat ion and ox idat ion .  

A t  Wide Bay a small  o i l  seep was found i n  1924 i n  sandstone exposed a t  
low t i d e  i n  the  northwest f l a n k  o f  the Wide Bay A n t i c l i n e  (Smith, 1926, 
D. 84-85). 

REPORTED BUT UNVERIFIED OIL SEEPS 
( I n c l u d i n g  two known areas o f  p e t r o l  i f e r o u s  rocks)  

Andronica I s land  (Shumagin Group) 

A U. S. Coast & Geodetic Survey pa r t y  reported seeing an o i l  seep on the 
east shore o f  Andronica I s land  i n  1913 (Mar t in ,  1931, p. 73) .  The i s land  
i s  composed o f  Cenozoic Volcanics. The seep has no t  been confirmed. 

2, Chignik Bay 

A. S. K e l l e r  and J.  T. Cass (1956) found p e t r o l i f e r o u s  sandstone i n  exposures 
o f  the  Chignik Formation on the  northwest shore o f  Chignik Bay. 

3. Aniakchak Area 

01 1 seeps were repor ted  i n  the  Ani akchak area ( S m i  t h  d Baker, 1924, p .  209- 
210). These have no t  been v e r i f i e d .  

Some l imestone beds of Late T r i  assi c  age exposed on t h e  nor theast  s i  de 
o f  Puale Bay are o e t r o l i f e r o u s  according t o  G .  D. Hanna (1955, o r a l  communi- 
ca t ion  t o  M i l  l e r ,  e t  a l ,  1959, D .  34). 

5. K e j u l i k  R ive r  Val lev 

Smal l o i  l seeps repor ted ly  seen i n  the Keju I  i k R ive r  Val ley were not  found 
by a Geological Survey p a r t y  (Smith, 1925, o. 206). 

6. West Shore of Shel ikof  S t r a i t  (20 mi les  southwest o f  Cape Douglas) 

Reported o i  l seep assoc i ated w i t h  f  oss i l i ferous sandstone. Foss i 1 i ferous 
marine sandstone o f  Jurassi  c  and Cretaceous age i s  exposed i n sea c l  i f f s  
near Kaguyak, bu t  no seeps have been reported by geo log ica l  o a r t i e s  t h a t  
have v i s i ted the  area. 

7. Kamishak Bay (West Side)  

There have been repor t s  o f  o i  1 seeps a t  t he  entrance t o  B ru in  Bay and a t  
the mouth o f  t h e  Douglas R iver  (Mather, 1925, p. 176-1771. La te r  attempts 
t o  locate these seeps were no t  successful .  

8. O i  I  seeps were repor ted  near Tyonek and a t  t h e  mouth o f  t he  L i t t l e  
Susi t na  River  (Mar t in ,  192 1 , p. 72) .  None of these seeps has been observed 
by l a t e r  geological  f i e l d  oa r t i es .  



9. Crooked Creek (Eastern p a r t  o f  t h e  Nelchi na area) 

Unveri f ied o i  l seeps reported.  

10. K a t a l l a  Area (East )  

Seeps east  of the Katal l a  have been reported, b u t  n o t  v e r i  f i ed. 

I I .  East Shore o f  Icv Bav 

0 i 1 seeps near the east  shore o f  I cy Bay (Maddren, 19 14, p . 1 I 4  1, 
M. M. M I  l l e r  through w r i t t e n  communication w i th  0 .  J .  M i  l l e r )  have no t  
been v e r i  f ied. The w r l  t e r  1 n t h e  course o f  d r i  1 1 ing a t  Riou Bay spent 
some t ime looking f o r  these seeps and was not  able t o  f i n d  them. 

12. Yakutat Bav 

O i  l f i lms on water were repor ted  (Ta r r  A But le r ,  1909, D .  169- 170). These 
have n o t  been confirmed. 

L i t u y a  Bay 

An o i l y  f i l m  and p e t r o l i f e r o u s  odor i n  T e r t i a r y  sandstone exposed a t  the  
c r e s t  o f  an a n t i c l i n e  on Topsy Creek was observed by F . l i  l l e r ,  e t  a!.  (1959, 
D. 4 4 ) .  

14. C a ~ e  Soencer 

O i l  f i l m s  have been repor ted  near Cape Soencer w i th  no c o n f i n a t i o n s  
(Mar t in ,  1921, P. 72) .  

15. Keku I s  land Area 

Reported o i l  saturated b lack  shales and an o i l  seep near t h e  southwest 
end o f  Admi r a l  t y  I s land ( J  . C. Roehm, unpub 1 i shed r e o o r t  o f  t he  Te r r  i t o r y  
o f  Alaska, Deoartment o f  Mlnes, 1947). 

SUMMARY AND CONCLUSION 

There are only four known a c t i v e  seep areas i n  p rox im i t y  t o  Gul f  o f  Alaska 
marine waters. The t o t a l  amount of o i  l em1 t t e d  by these areas i s  est imated 
t o  be 296 + gal Ions pe r  day, most o f  wh i ch i s  evaporated o r  degraded by 
o x i d a t i o n  w i t h  the format ion o f  hydrocarbon so l  Is.  The t o t a l  amount o f  
o i l  reaching the Gulf o f  Alaska marine waters I s  est imated a t  10% of t h e  
t o t a l  amount,-or about 30 ga l l ons  a day. There are no known seeps w i t h i n  
the  Gul f  o f  Alaska mari ne waters and there  have been no r e p o r t s  o f  v i s u a l  
observat ions o f  o i  l f i lms o r  t a r r v  ma te r ia l  t h a t  would i n d i c a t e  underwater 
o i  I seeps. 
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