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l NTRODUCT l ON 

Mesozoic f o s s i l s  i n  sedimentary rocks  a l ong  t h e  beach and i n  stream 
g u l l e y s  on t h e  sou th  f l a n k  o f  August ine I s l a n d  were f i r s t  d iscovered by 
U.S .  Geo log ica l  Survey g e o l o g i s t s  i n  1972. On t h e  b a s i s  o f  fauna and 
l i t h o l o g i c  s i m i l a r i t y ,  most o f  these rocks were c o r r e l a t e d  w i t h  the  Upper 
Ju rass i c  Naknek Format ion found nearby a l ong  t h e  west s i d e  o f  Cook I n l e t  
and on t h e  Alaska Pen insu la  t o  the  south ( ~ e t t e r m a n ,  1973; Detterman and 
Jones, 1974). One o u t c r o p  area c o n t a i n i n g  Upper Cretaceous f o s s i l s  was 
t e n t a t i v e l y  c o r r e l a t e d  w i t h  t he  Kaguyak Format ion exposed t o  t he  south 
i n  t h e  Katmai area ( ~ e t t e r m a n  and Jones, 1974).  P r i o r  t o  t h i s  d i scove ry ,  
the  sedimentary rocks  on south August ine were thought  t o  be o n l y  T e r t i a r y  
i n  age ( ~ e t t e r m a n ,  1973).  A l though subsequent v i s i t s  by t he  USGS and o t h e r  
f i e l d  p a r t i e s  (ma in l y  pe t ro leum companies) con f i rmed t h e  presence o f  Mesozoic 
rocks,  t he  exac t  d i s t r i b u t i o n  and n a t u r e  o f  t h e  rocks  s t i l l  was no t  known. 
There even was some doubt as t o  the a c t u a l  presence o f  T e r t i a r y  rocks on 
t he  i s l a n d .  

I n t e r e s t  generated by these d i s c o v e r i e s  prompted t h e  Alaska D i v i s i o n  
o f  Geolog ica l  and Geophysical Surveys t o  sponsor a  b r i e f  reconnaissance 
geo log i c  f i e l d  i n v e s t i g a t i o n  o f  the  ou t c rop  area.  The purpose o f  t h i s  i n -  
v e s t i g a t i o n  was t o  d e s c r i b e  and map i n  more d e t a i l  t h e  sedimentary rocks 
on t he  south s i d e  o f  August ine I s land .  Approx imate ly  1 week was spent i n  
t he  f i e l d  d u r i n g  J u l y ,  1974. 
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PRELIMINARY RESULTS AND CONCLUSIONS 

The main r e s u l t  o f  t h i s  qu i ck  reconnaissance s tudy  i s  t he  accompanying 
geo log i c  map and b r i e f  d e s c r i p t i o n  o f  t h e  rocks .  Most o f  t he  impor tant  
d e s c r i p t i v e  i n f o r m a t i o n  i s  presented i n  t h i s  manner. A few a d d i t i o n a l  com- 
ments, however, r ega rd i ng  t h e  environments o f  d e p o s i t i o n ,  r eg iona l  s e t t i n g ,  
and geo log i c  h i s t o r y  a r e  inc luded  below. 

1 .  The eas te rn  sub fac ies  o f  t h e  lower  Naknek sandstone u n i t  ( ~ n ~ )  
con ta i ns  abundant r i p p l e  c ross  bedd ing , inc lud ing  f l a s e r  bedding. The 
l a t t e r  sed imentary  f e a t u r e  appa ren t l y  i s  t y p i c a l  o f  sandy t i d a l - f l a t  
environments.  The ad jacen t  sandstone channel  grades i n t o  f i n e r  m a t e r i a l  
toward t h e  t o p  and may represent  some t ype  o f  p o i n t - b a r  sequence de- 
p o s i t e d  i n  a  t i d a l  channel o r  f l u v i a l  channel c u t t i n g  S - S E  across t h e  
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sandy t i d a l  f l a t s .  A nonmarine o r i g i n  i s  supported by t h e  complete 
l a c k  o f  f o s s i l s  i n  t h i s  e n t i r e  u n i t ,  whereas mar ine  f o s s i l s  a r e  
abundant i n  t h e  two o v e r l y i n g  u n i t s .  

2 .  The m idd le  s i l t s t o n e  and sandstone u n i t  (Jn2)  c o n t a i n s  
mar ine pelecypods t h a t  " i n d i c a t e  a  ve ry  sha l low,  marg ina l  mar ine 
environment w i t h  b r a c k i s h  water  nearby" ( ~ e t t e r m a n  and Jones, 1974). 
The abundant r i p p l e  and sma l l - s ca le  c ross  bedding i n d i c a t e  s i g n i f i c a n t  
wave o r  c u r r e n t  a c t i o n  i n  sha l l ow  water,  w h i l e  t h e  abundant o rgan ic  
d e b r i s  ( i n c l u d i n g  l ogs )  suggests a  nearby land source. Perhaps these 
sediments were depos i t ed  i n  some type  o f  r e s t r i c t e d  mar ine  environment 
such as a  p r o t e c t e d  she1 f ,  bay, o r  es tuary .  

3.  The upper sandstone u n i t  (Jn ) appa ren t l y  r ep resen t s  some type 3 
o f  "h igh energy" beach o r  sha l l ow  marine bar env i ronment ,  p o s s i b l y  
loca ted  j u s t  seaward and p r o t e c t i n g  a  r e s t r i c t e d  bay o r  e s t u a r y  r e -  
presented by t h e  u n d e r l y i n g  u n i t .  The f l a t  o r  g e n t l y  i n c l i n e d  bedding, 
sma l l - sca le  c ross  bedding, and l a rge -sca le  c ross  bedding a r e  a l l  
sedimentary f e a t u r e s  found i n  sandy, sha l low mar ine  env i ronments  such 
as o f f s h o r e  bars  o r  t h e  f o resho re  and shoreface zones. Mar ine pe lecy-  
pods s i m i l a r  t o  those  i n  t h e  m idd le  u n i t  a re  found th roughou t  t h i s  
u n i t ,  f u r t h e r  s u b s t a n t i a t i n g  t h e  "very  sha l low,  marg ina l  mar ine en- 
v  i ronment" ( ~ e t  terman and Jones, 1974). 

4. T h i s  t h r e e - p a r t  s e c t i o n  suggests a  d e p o s i t i o n a l  model i n v o l v i n g  
a  marine t r ansg ress i on  f rom a  sandy t i d a l - f l a t  env i ronment  th rough  a  
p ro tec ted  bay env i ronment  t o  a  h igher  energy beach o r  o f f s h o r e  bar 
env i ronmen t . 

5. There a r e  no d i s t i n c t  sedimentary f e a t u r e s  i n  t h e  Upper Cre- 
taceous beds t o  f u r t h e r  r e f i n e  i t s  d e p o s i t i o n a l  env i ronment .  The 
marine f o s s i l s  " i n d i c a t e  d e p o s i t i o n  i n  a  n e r i t i c  env i ronment"  (Det-  
terman and Jones, 1974). 

6. The Mesozoic sed imentary  rocks d i p  seaward, away f rom the  
c e n t r a l  co re  o f  Augus t ine  vo lcano,  i n d i c a t i n g  t h a t  u p l i f t  was r e l a t e d  
t o  the  o r i g i n  o f  t h e  vo lcano.  These t i l t e d  rocks ,  however, a r e  over -  
l a i n  by h o r i z o n t a l l y  bedded v o l c a n i c l a s t i c s  ( Q ~ ) ,  which may represent  
t he  i n i t i a l  stages o f  v o l c a n i c  e r u p t i o n  a f t e r  u p l i f t  o f  t h e  sediments. 
Perhaps t h i s  t i l t i n g  r ep resen t s  doming by t h e  vo lcano  a long  t h e  south 
s i d e  o f  an east -west  f r a c t u r e  zone j u s t  p r i o r  t o  t h e  i n i t i a l  e r u p t i o n .  
An east-west f a u l t  zone i s  suggested by geophys ica l  s t u d i e s  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 ,  which i n d i c a t e  t h e  
sedimentary rocks a r e  severa l  thousand f e e t  lower  on t h e  n o r t h  s i de  
o f  the  volcano. T h i s  zone may have p rov ided  t h e  i n i t i a l  c o n d u i t  o r  
zone o f  weakness f o r  t h e  vo lcano.  Numerous smal l  f a u l t s  i n  t h e  
sedimentary rocks  r a d i a t e  away from the  vo lcano and p robab l y  r e -  
present  t ens i ona l  f r a c t u r e s  assoc ia ted  w i t h  t h e  doming. 

7.  The sandstone ou t c rops  loca ted  a long t h e  west end o f  t h e  
beach sec t i on  a r e  c o r r e l a t e d  w i t h  the  upper sandstone u n i t  (Jn3) 
based on f o s s i l s ,  c o l o r ,  sedimentary t e x t u r e ,  and sedimentary  
s t r u c t u r e s .  The l o c a t i o n  o f  t he  rocks,  however, and i t s  e r r a t i c  
s t r i k e s  and d i p s  suggests t h a t  i t  represents  a  l a r g e  l a n d s l i d e  
b lock ,  which may have s l i d  down t h e  d i p  s lope  o f  t he  u n d e r l y i n g  
s i l t s t o n e  u n i t .  



8 .  The o u t c r o p  a r e a  appears  t o  c o n s i s t  e n t i r e l y  o f  a  c o n f o r m a b l e  
s e c t i o n  o f  Naknek Fo rmat ion  p l u s  t h e  Upper Cretaceous r o c k s  a l o n g  t h e  
w e s t e r n  edge o f  t h e  map a r e a .  No ev idence  was Found f o r  any T e r t i a r y  
r o c k s  i n  t h e  area,  a l t h o u g h  T e r t i a r y  f o s s i  1 s  were r e p o r t e d  e a r l  i e r  
f rom o u t c r o p s  a long  t h e  beach ( ~ e t t e r m a n ,  1973). These " T e r t i a r y "  
o u t c r o p s  appear t o  be t h e  same o u t c r o p s  t h a t  c o n t a i n  Upper J u r a s s i c  
pe lecypods l a t e r  r e p o r t e d  by Det terman and Jones (19711). T h i s  
a p p a r e n t  l a c k  o f  T e r t i a r y  on A u g u s t i n e  suggests t h a t  t h e  Cook I n l e t  
T e r t i a r y  Bas in  may n o t  ex tend  westward  i n t o  t h e  Kamishak Bay a r e a .  
T h i s  c o u l d  have some b e a r i n g  on f u t u r e  p e t r o l e u m  e x p l o r a t i o n  i n  
l o w e r  Cook I n l e t .  
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