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P r e l i m i n a r y  Geolog ic  Map o f  t h e  Congahbuna Area, Cook I n l e t  Region, Alaska 

by Henry R. Schmoll, Lynn A. Yehle, and Cynth ia  A. Gardner 

INTRODUCTION 

The p r e l i m i n a r y  geo log i c  map o f  t h e  Congahbuna area, Cook I n l e t  reg ion,  
Alaska (map A)  i s  an advance re l ease  o f  p a r t s  o f  t h e  Tyonek (A-4) and (A-5) 
quadrangles i n  which s u r f i c i a l  geo log ic  mappi ng i s  c u r r e n t l y  i n  progress. 
Proposed m in ing  areas i n  t h e  Chui tna and Capps coal  f i e l d s  o f  t h e  Eel uga coal  
resource area l i e  r e s p e c t i v e l y  about 15 and 30 km t o  t h e  nor thwest ;  s i t e s  
w i t h i n  t h e  map area a r e  p r e s e n t l y  under c o n s i d e r a t i o n  f o r  a methanol 
convers ion  p l  an t  and o t h e r  f a c i  1  i t i e s  re1  a ted  t o  coa l  e x t r a c t i o n .  

The Congahbuna area i s  s i t u a t e d  on t h e  nor thwest  s i d e  o f  Cook I n l e t  about 
80 km west o f  Anchorage (see index).  Features w i t h i n  t h e  area i n c l u d e  
Congahbuna and Tyonabuna Lakes i n  t h e  no r theas t  p a r t ,  and, near  t h e  coast ,  t h e  
small community o f  S h i r l e y v i l l e ,  an o i !  p i p e l i n e  pumping s t a t i o n ,  and t h e  
p r i v a t e  N i  k o l a i  a i r s t r i p ,  a 1500-m-long g rave l  runway (map B). The area i s  
t r a v e r s e d  by a  p r i n c i p a l  p r i v a t e  road used ma in l y  f o r  h a u l i n g  l o g s  f rom 
c u t t i n g  areas n o r t h  and west o f  t h e  map area t o  a  c h i p  m i l l  and dock about 15  
km t o  t h e  east.  Spur roads l e a d  t o  t h e  pumping s t a t i o n ,  t h e  a i r s t r i p ,  and t o  
S h i r l e y v i l l e ,  Other  roads, m o s t l y  no t  maintained, l e a d  o f f  t h e  p r i n c i p a l  road 
t o  former  l o g g i n g  areas. 

The physiography and environmental  geology o f  t h e  Beluga coa l  resource  
area, i n c l u d i n g  t h e  area o f  t h i s  map, have been d iscussed b r i e f l y  (Schmoll and 
others ,  1981). The map area s t r a d d l e s  t h e  N i k o l a i  escarpment, which extends 
f rom t h e  nor thwes t  co rne r  southeastward t o  t h e  coast ,  d i v i d i n g  t h e  area i n t o  
two p h y s i o g r a p h i c a l l y  and g e o l o g i c a l l y  d i s t i n c t  par ts .  The escarpment r i s e s  
f rom near  sea l e v e l  t o  50-150 rn i n  e l eva t i on .  Nor theas t  of t h e  escarpment i s  
a  g e n t l y  hummocky p la teau  su r f ace  u n d e r l a i n  by numerous bog and pond depos i t s  
and by d e p o s i t s  o f  t h e  N i k o l a i  moraine of l a t e  P le i s tocene  age. Along t h e  
coast,  t h e  mora ina l  depos i t s  a r e  u n d e r l a i n  by bedded d iam ic ton  o f  g l a c i a l  o r  
gl aciornar ine o r i g i n  o f  T e r t i a r y  o r  Quate rnary  age. Unde r l y i  ng t h e  morai  na l  
depos i t s  o r  the  bedded d iam ic ton  are T e r t i a r y  sedimentary rocks, p r i n c i p a l l y  
s i l t s t o n e  and sandstone, known o n l y  f rom b l u f f  exposures a long t h e  Chui tna 
R i v e r  t o  t h e  n o r t h  (Barnes, 1966) and f rom o i l  and gas w e l l s  w i t h i n  t h e  area 
(Magoon and o thers ,  1976). These rocks  extend t o  a  depth o f  severa l  thousand 
meters. 

Southwest o f  t h e  escsrpment i s  a ve ry  f l a t  lowland, here  i n f o m a l l y  
c a l l e d  t h e  Chakachatna-t4cArthur embayment. The sur face i s  under1 a i n  by f i n e -  
g ra ined  depos i t s  of marine, t i d a l ,  and ( o r )  e s t u a r i n e  o r i g i n .  West and 
nor thwest  o f  t h e  map area these  depos i t s  a r e  o v e r l a i n  e x t e n s i v e l y  by, and 
p robab ly  in te rbedded w i t h ,  coarse-gra ined a l l u v i a l  depos i ts .  The map area 
i nc l udes  t h e  d i s t a l  parts o f  t h i s  a l l u v i u m  which i s  predominant ly  f i n e  
gra ined,  b u t  p robab ly  i n c l u d e s  some sand and grave?. The na tu re  and 
s t r a t i g r a p h i c  c o m p l e x i t i e s  of t h e  ernbayment f i l l  a r e  no t  w e l l  known i n  t h e  
subsurface. T e r t i a r y  sedimentary rocks  s i m i l a r  t o  those  u n d e r l y i n g  the 
p la teau  a l s o  u n d e r l i e  t h e  lowland, but a t  depths o f  a few hundred meters. 

Ma jo r  concealed f a u l t  zones may t r a n s e c t  t h e  area. The B r u i n  Bay f a u l t  
(map A )  has been p o s t u l a t e d  t o  extend across t h e  area f r m ' t h e  coas t  near t h e  



mouth o f  N i k o l a i  Creek t o  t h e  no r theas t  co rne r  o f  t h e  area (Magoon and others ,  
1976, and Dettennan and o thers ,  1976, showing a  sl i g h t l y  d i f f e r e n t  a l i n e -  
ment). We have found no su r f ace  evidence o f  f a u l t i n g  w i t h i n  t h e  map area, 
which suggests t h e r e  may have been no su r f ace  r u p t u r i n g  a long  t h i s  l i n e  s i nce  
a t  l e a s t  p r e - l a t e  P le i s tocene  t ime .  The presumed t r a c e  o f  t h e  f a u l t  zone may 
be marked however by t h e  l o n g  narrow depress ion occupied by Congahbuna Lake, 
by o t h e r  p a r a l l e l  l i n e a r  f e a t u r e s  such as Tyonabuna Lake, and by l ineaments 
seen on a e r i a l  photographs. The s t r a i g h t  a1 inernent o f  t h e  N i  k o l  a i  escarpment 
suggests t h a t  i t  migh t  be f a u l t  c o n t r o l l e d ,  bu t  we have found no d i r e c t  
evidence f o r  t h i s .  The b l u f f  a long  t h e  base o f  t h e  escarpment, cont inuous 
w i t h  t h e  p resen t  coas ta l  b l u f f s ,  was p robab ly  formed by  e r o s i o n  a long a  former  
s h o r e l i n e  b o r d e r i n g  t h e  Chakachatna-McArthur embayment, bu t  t h i s  e ros ion  and 
r e s u l t a n t  b l u f f  a r e  secondary f e a t u r e s  r a t h e r  t han  a p r ima ry  cause o f  t h e  
escarpment. 

Nea r l y  a l l  o f  t h e  geo log ic  con tac t s  have been d e r i v e d  f r o m  a e r i a l  
photograph i n t e r p r e t a t i o n .  F i e l d  check ing t o  c o n f i r m  v a l i d i t y  o f  t h e  
i n t e r p r e t a t i o n s  and t o  p rov ide  d e s c r i p t i o n s  of t h e  geo log ic  m a t e r i a l s  w i t h i n  
the map u n i t s  has been l i m i t e d  l a r g e l y  t o  good exposures a long  t h e  c o a s t a l  
b l u f f s ,  t o  v e r y  w i d e l y  s c a t t e r e d  n a t u r a l  exposures elsewhere, t o  roadcuts  and 
o t h e r  sha l l ow  manmade exposures, and t o  hand auger ing a t  se lec ted  s i t e s  i n  t h e  
lowland; consequent ly  m a t e r i a l  d e s c r i p t i o n s  and th icknesses  are main l y  
est imates. 

DESCRIPTION OF MAP UNITS 

[Age symbol "Q" omi t t ed  f rom map symbols as a1 1  u n i t s  
( w i t h  t h e  excep t ion  o f  "QTd") a r e  o f  Quate rnary  age] 

ALLUVIAL DEPOSITS 
Present-day stream a1 1 u v i  urn (Holocene) 

Sand and gravel--Observed i n  o n l y  ve ry  few p laces;  p robab ly  
o n l y  a  few meters t h i c k ,  u n d e r l a i n  i n  low land  by f i n e -  
g ra i ned  mar i  n e / t i d a l  depos i t s  and on p la teau  by g l a c i a l  
depos i ts .  Not a good source f o r  g rave l  and sand except ve ry  
l o c a l l y ,  Drainage and foundat i o n  c o n d i t i o n s  f a i r  t o  good 

Very f i n e  g ra ined  sand and s i l t - - I n  low land  t h e  m a t e r i a l  
l a r g e l y  may be reworked from u n d e r l y i n g  depos i ts .  
Thickness no t  known, p o s s i b l y  a few meters,  depos i t s  may n o t  
be d i s t i n g u i s h a b l e  r e a d i l y  from u n d e r l y i n g  s i m i l a r  
m a t e r i a l s .  Drainage and foundat ion c o n d i t i o n s  poor 

01 d e r  a1 1  u v i  urn i n  channel s  {Yo1 ocene j 
Sand and g rave l - - I n  p o o r l y  de f i ned  broad channels c u t  i n t o  

sou theas te rn  end of t h e  N i k o l a i  escarpment; some channels 
may be e ros iona l  f e a t u r e s  and a1 l u v i a l  depos i t s  may be 
l ack ing .  A l t e r n a t i v e l y ,  t h e y  may be t h e  headward p a r t  o f  
o l d  lands1 ides, w i t h  1 andsl i d e  d e b r i s  f o r m e r l y  e v t e n d i n g  
outward beyond t h e  present  Pli k o l a i  escarpment and 
subsequent ly  removed; a l though l i t t l e  evidence suppor ts  t h i s  
debr is- removal  hypothes is ,  i t  should no t  be dismissed. (See 
a l s o  d i scuss ion  of c u r v i l  i n e a r  fea tu res ,  t h i s  report). 
Where present ,  depos i t s  probably  no more t han  a few meters 
t h i c k ,  may no t  be good sources o f  g rave l  gnd sand. Drainage 
and founda t i on  c o n d i t i o n s  f a i r  t o  good 



S i  1 t and f i ne-gra i  ned sand, o r  si 1  t - c l  ay- - In  c r u d e l y  de f i ned  
channels  developed on su r f ace  o f  m a r i n e / t i d a l  depos i t s  o f  
lowland;  i d e n t i f i e d  p r i m a r i l y  by d ra inage  p a t t e r n s  seen on 
a e r i a l  photographs, t h i s  presumed a l l u v i u m  may no t  be 
d i s t i n g u i s h a b l e  r e a d i l y  f rom t h e  m a r i n e l t i d a l  depos i ts ,  may 
rep resen t  o n l y  minor  rework ing  o f  them by streams. Drainage 
and founda t i on  c o n d i t i o n s  poor, as  ground i s  s o f t  and wet 
except  when seasona l l y  f r ozen  

Small va l  l e y  a1 1  uvium w i t h i n  g l a c i a l  depos i t s  (Holocene o r  
uppermost P l e i s t o c e n e ) - - C h i e f l y  sand and grave l  a s  much as a  
few meters  t h i c k ;  i n c l  udes some i r r e g u l  a r  topography 
under1 a i n  by g l  a c i  a1 depos i t s  ( d i  amicton o r  p o o r l y  so r t ed  
g r a v e l )  i n  areas t o o  smal l  t o  map separa te ly .  Channels may 
have developed s h o r t l y  a f t e r  d e g l a c i a t i o n ,  o r  may r e f l e c t  
p r e e x i s t i n g  v a l l e y s ;  s i g n i f i c a n t  a l l u v i a t i o n  may have 
occurred f o r  o n l y  a s h o r t  p e r i o d  o f  t ime, Probably  no t  good 
sources o f  sand and g rave l  except l o c a l l y .  Drainage and 
f ounda t i on  c o n d i t i o n s  f a i r l y  good 

A1 1  u v i  a1 f a n  depos i t s  (Holocene) 
Gravel  and sand-- I n  we1 1  -devel  oped, f a i r l y  smal l  , a1 1  u v i  a1 

fans  where smal l  streams, hav ing  descended t h e  N i k o l a i  
escarpment i n  narrow canyons, debouch on to  t h e  lowland, 
d e p o s i t i n g  much o f  t h e i r  load; t h i ckness  n o t  known, p robab ly  
severa l  meters near  apex and t h i n n e r  near  t o e  o f  each fan. 
Good but  somewhat l i m i t e d  sources o f  sand and gravel ;  
t h i c k e r  prox imal  p a r t s  o f  fans may c o n t a i n  bou ldery  
m a t e r i  a1 . Dra i  nage and foundat  i on c o n d i t i o n s  good 

Coalesced smal l  e r  fans--A1 ong base o f  t h e  N i  k o l  a i  escarpment; 
p robab l y  con ta ins  f i n e r  g ra ined  o r  l e s s  w e l l - s o r t e d  m a t e r i a l  
p robab ly  t h i n n e r  than  i n  l a r g e r  fans; toward t h e  southeast,  
may i n c l u d e  beach r i d g e  depos i t s  o f  w e l l - s o r t e d  sand i n  
areas t o o  small o r  t o o  p o o r l y  de f ined  t o  map separate ly .  
Sources o f  sand and g rave l  a v a i l a b l e  l o c a l l y .  Drainage and 
f ounda t i on  c o n d i t i o n s  f a i r l y  good 

D i s t a l  edges o f  fans--Probably  f i n e  g ra ined  sand and s i l t  a  
few meters  t h i c k .  Drainage and f ounda t i on  c o n d i t i o n s  poor, 
as ground i s  s o f t  and wet e x c e ~ t  whzn seasona l l y  f r ozen  

DEPOSITS OF THE CHAKACHATNA-MCARTHUR EMBAYMENT (HOLOCENE)-- 
Depos i t s  u n d e r l y i n g  t h i s  lowland thought  t o  be c h i e f l y  
marine, i n i t i a l l y  depos i ted  i n  open w a t e r  i n  embayment, t hen  
g r a d u a l l y  f i l l e d  so most recen t  and near -sur face  depos i t s  
may be t i d a l  o r  e s t u a r i n e  s h a l l  GW-water d e p ~ s i  t s ,  general  ly 
f i n e  grained. Concomitant w i t h  f i l l i n g ,  a l l u v i a l  depos i t s  
o f  t h e  m a j o r  r i v e r s  and t h e i r  d i s t r i b u t a r i e s  encroached upon 
mar ine  depos i ts ,  adding coarser  g ra ined  m a t e r i a l  t o  area; 
o n l y  d i s t a l  edges of t h i s  a1 l u v i a l  encroachment e n t e r  map 
area ( u n i t s  a f  and o f ) .  Coarser depos i t s  a l s o  occur near 
1  a t e r a l  margins of embayment , exernpl if i e d  by beach r i d g e s  
( u n i t  b)  i n  southeastern corner  o f  lowland. Beach r i d g e  
s e r i e s  may be i n d i c a t i v e  o f  rnsnar, possibly t e c t o n i c ,  
emergence of t h i s  area i n  very  recen t  t ime. (Unpubl ished 
rad ioca rbon  dates about 500 y r  B.P. ob t z i ned  from s i m i l a r  
f ea tu res  near Beluga i n  t h e  Sus i tna  River.embayment about 25 
km t o  no r theas t )  



Modern beach depos i t s - -Ch ie f l y  sand, g r a v e l l y  i n  pa r t ,  p robab ly  
a  few t o  severa l  meters  t h i c k ,  depos i t ed  a long coas ta l  
b l u f f s  and extend westward where u n i t  i nc l udes  most r e c e n t l y  
abandoned r a i s e d  beach r i dge .  (Much of r i d g e  has served as 
base f o r  N i k o l a i  a i r s t r i p ;  a l s o  t h e  s i t e  of S h i r l e y v i l l e ) .  
Ridge i s  d r y  and reasonably  f i r m ,  p r o v i d i n g  good d ra inage  
and f a i r  f ounda t i on  cond i t i ons ;  may be sub jec t  t o  f l o o d i n g  
d u r i n g  h i g h  s p r i n g  and storm t i d e s ;  modern beach, however, 
i s  f l ooded  t w i c e  d a i l y  by t i d e s  (mean h e i g h t  about 5 m ) ,  n o t  
s u i t e d  f o r  permanent f a c i l i t i e s  

O lde r  beach deposi ts--Long narrow r i d g e s  r i s e  o n l y  a  meter o r  so 
above sur round ing  t e r r a i n  and p robab ly  u n d e r l a i n  by sand 
l e s s  t h a n  a  few meters  t h i c k ;  t hese  r i d g e s  suppor t  t r e e s  and 
brush, p robab ly  b e t t e r  d ra i ned  and may p rov ide  somewhat 
b e t t e r  f ounda t i on  c o n d i t i o n s  t han  ad jacen t  areas; toward  the  
west r i d g e s  g r a d u a l l y  l o s e  t h e i r  i d e n t i t y  and s u p e r i o r  
c h a r a c t e r i s t i c s ,  merge w i t h  surrounding t e r r a i n  

Lagoon and overwash d e p o s i t s - - S i l t  and f i n e - g r a i n e d  sand w i t h  
some c l a y  and o rgan i c  m a t e r i a l ,  p robab ly  a  few t o  severa l  
meters  t h i c k ,  depos i t ed  i n  areas landward from beach r i d g e s  
as accumulat ions i n  1  agoons, i nc l udes  some m a t e r i a l  washed 
i n  over  beach r i d g e s  du r i ng  s p r i n g  and s torm t i d e s .  A t  
p resen t  these  areas c o n t a i n  many smal l  ponds and, neares t  
the coast ,  s t i l l  may be s u b j e c t  t o  overwash. Drainage and 
f o u n d a t i o n  c o n d i t i o n s  very  poor, ground s o f t  and we t  except 
when seasona l l y  f r ozen  

O lde r  areas landward from h i g h e r  beach r i d g e s - - S i m i l a r  i n  
c h a r a c t e r  t o  o t h e r  lagoonal  areas, b u t  no l o n g e r  sub jec t  t o  
any overwash, and g e n e r a l l y  w i t h o u t  many smal l  ponds 

T i d a l ,  es tua r i ne ,  o r  mar ine depos i t s - -Ch ie f l y  s i l t  and c l ay ,  i n  
p laces  may c o n t a i n  f i n e - g r a i w d  sand; commonly o v e r l a i n  by 
about a meter  of peat and o t h e r  o rgan i c  accumulat ion. 
Dra inage and f ounda t i on  c o n d i t i o n s  very  poor, ground s o f t  
and wet except when seasona l l y  f r ozen  

Areas o f  numerous l a k e s  and ponds - -S l i gh t l y  lower  l y i n g  than  
ad jacen t  areas w i t h  fewer bodies o f  water; ground c o n d i t i o n s  
a r e  t h e  w e t t e s t  i n  t h e  lowland,  and wa te r - f r ee  l and  has 
l i t t l e  ex ten t  and c o n t i n u i t y  

Young t i d a l l m a r i n e  depos i t s - - I n  d b e l t  t h a t  p a r a l l e l s  p resen t  
shore b u t  no l o n g e r  sub jec t  t o  t i d a l  and overwash processes 

Present-day i n t e r t i d a l  zone--Subject t o  f l o o d i n g  t w i c e  d a i l y  
by t i d e s  (mean h e i g h t  about 5 m) 

DEPOSITS OF THE NIKOLAI PI9RAIPIE (UPPER PLEISTOCENE)--Compl ex 
systern o f  l a t e r a l  and ground moraines depos i ted  by a g l a c i e r  
emanating from t h e  Chakachatna and McArthur va l  1 eys (see 
index) .  Northwest o f  map area a f a i r l y  narrow but  prominent 
1 a t e r a l  moraine para1 1  el s t h e  N i  k o l  a i  escarpment on 
southwest edge of p la tezu.  Wi th in ,  no r t h ,  and east of map 
area t h e  N i k o l a i  moraine broadens t o  i n c l u d e  kames and 
s i m i l a r  landforms as we l l  a s  ground moraine, L a t e r a l  
mora ine i n t e r c e p t s  coas t  near Nor th  Fore land about 15 krn 
eas t  o f  map area. G l a c i e r  t h a t  depos i ted  c h i s  system of 
moraines extended southeastward across Cook in le t  t o  
v i c i n i t y  of Boulder  P o i n t  on Kenai Peninsula (Kar lstrorn,  



1964). Moraine comprises two belts,  the la teral  moraine and 
associated kames, and a broader area of ground moraine. 
Each of these be l t s  i s  further subdivided into three map 
units on the basis of geornorphic considerations from which 
inferences about materials and thicknesses can be made; 
another map unit comprises isolated eskers tha t  extend from 
la te ra l  moraine into ground moraine. Almost a l l  of moraine 
within map area i s  ground mcraine, with only kames o f  inner 
edge of la teral  moraine belt  in north edge and northeast 
corner o f  map area; well-developed la te ra l  moraine ridge not 
i n  map area. Lixtle evidence that  more than one ice advance 
and re t rea t  represented by the Ni kol ai moraine complex. 
Radiocarbon dates obtained thus f a r  (none within map area) 
suggest moraine complex of l a t e  Pleistocene age, possibly 
equivalent to  12,000-yr-old Elmendorf Moraine a t  Anchorage, 
dated in part by i t s  overlyi ng relationship t o  Boot1 egger 
Cove Clay (Schmoll and others, 1972). However, t h e  moraine 
within map area  may have been modified by marine water as 
evidenced by a possible shoreline a t  about 70-m elevation; 
should t h i s  shore1 ine prove t o  represent water in which 
Bootlegger Cove Clay was deposited, i t  i s  l ikely that  the 
N i  kolai moraine i s  smzwhat older than the Elmendorf 
Moraine, b u t  s t i l l  l a t e  Pleistocene in age 

Kame and re1 ated deposits--Probably gravel and sand, some 
diamicton, in ser ies  of irregular h i l l s  best developed to  
north and east  of map area. May provide good sources of 
sand and gravel locally. Drainage and foundation conditions 
very good 

Better developed features--Relief about 25 m ,  and at  leas t  
comparable thickness of deposits 

Lesser features--Relief of 15 m o r  less  and correspondingly 
thinner deposits 

Esker deposits--Gravel and sand in single ridge, appears t o  be 
an esker on the bas i s  of s imi lar i t ies  t o  bet ter  developed 
features north of map area. Probably several meters thick, 
only minor source of gravel and sand. Drainage and 
foundation conditions good 

Ground moraine deposits--Till,  primarily diamicton; includes 
some be t te r  sorted na ter ia l ,  mainly gravel and sand, in t h i n  
lenses within deposit. In much of map area, especially 
western and central parts,  material within a t  ledst  a few 
meters of surface i s  coarse, bouldery, and more than 99 
percent volcanic in lith~logy, l i t t l e  matrix. Volcanic 
material may have originated as a flow ernpl aced on the 
glacier  far ther  upstream, subsequently deposited as ablation 
moraine. A t  depth, and especially near t he  Nikolai 
escarpment, i s  1 orier percentage of volcanic 1 i t h o 1  ogies and 
more matrix. We1 1-bedded and we1 1-s t ra t i f ied  sand and 
gravel , some notably rich in v o l  canics, a1 so found near 
escarpment. A few good sources of sand and gravel may be 
found within t he  ground moraine locally. Drainage and  
foundation conditions generally good; coarse material a t  
surface may pose s l ight  hindrance to  developmental ac t iv i ty  



Hills o f  greatest  height--Relief of about 10 m y  moderately 
hummocky surfaces, most l ikely the thickest deposits, 
perhaps in excess of 10 m thick 

Moraine with lower hills--More modest re l ie f  and hummocks, 
thickness perhaps less  t h a n  10 m 

Moraine with 1 ow re1 ief--Re1 a t  ively smooth surface, 1 i  kely 
contains thinnest deposits; about 5 rn i s  known along 
coast. Here however, and perhaps elsewhere as we1 1 , ground 
moraine may not be readily distinguishable a t  depth from 
underlying 01 der diamicton (map unit QTd) 

GLACIAL OR G L A C I O M A R I N E  DEPOSITS ( L O W E R  Q U A T E R N A R Y  OR U P P E R  
TERTIARY)--Chiefly di amicton, we1 1 t o  obscurely bedded; we1 1 
exposed in Sluffs a1 ong coast extending eastward from map 
area about 4 km t o  Beshta Bay. Includes minor interbedded 
gravel, sand, and  si 1 t , and, east o f  map area, ~t 1 east one 
bed o f  coal as much as 4 m thick and other beds o f  
volcaniclastic debris, sandstone, and s i l ts tone.  Bedding, 
marked most conspicuously by discontinuous zones of cobbles 
and boulders, shows consistent gentle dips to  west, 
increases eastward. Near Beshta Bay deposit presumably 
under1 a i  n by the Miocene Be1 uga Fornation (Barnes, 1966; 
Magoon and others,  1976) .  Total stratigraphic thickness 
exposed about 100 m. Deposits exposed only in bluffs where 
overlain by ground moraine (map unit g l ) ;  the bedded 
diamicton n o t  known t o  occur elsewhere a t  ground surface, 
nor i s  i t s  extent i n  subsurface k n o w n  

POND AND BOG DEPOSITS (HOLOCENE A N D  UPPERMOST PLEISTOCENE)--Post- 
glacial  deposits in depressions on moraine surface; chiefly 
peat and other accumulations o f  organic debris; may contain 
s i l t ,  clay, and fine-grained sand especially a t  base or 
interbedded within deposit; a1 so includes several thin 
(commonly a few centimeters o r  l e s s )  beds of volcanic ash; 
in one bog east of map area a t  least  1 2  ash beds have been 
deposited within 1 ast 12,000 yr. Poorly exposed deposits, 
b u t  probably thin near edges where merge with ubiquitous 
vegetation mat, commonly less  than a meter thick, that  
covers a1 l  of morainal deposits; bog deposits probably 
thicken toward center of bogs where several meters of 
deposit may be expected. Surfaces of  bogs generally f l a t  
and covered only by low-growing p l a n t s .  Drainage and 
foundation conditions very poor; ground i s  soft  and wet 
except when seasonally frozen 

Dot pattern indicates areas of wettest ground conditions with 
numerous small ponds a n d  1 i t t l e  continuity of water-free 
ground; these areas may be s l ight ly  lower than surrounding 
parts of bog although n o t  necessarily areas of thickest 
deposits 

Ruled areas have s l ight ly  ixore vegetation and appear less  wet; 
may contain more interbedded mineral matter than other bogs, 
or  consist of thinner deposits 

COLLUVIAL DEPOSITS (HOLOCENE)--Developed on steep slopes of 
coastal bluffs,  in relat ively low bluff along base of the 
Nikolai escarpment, and  along srnall canyon walls cut into 
escarpment. Chiefly diarnicton that  i s  more loosely 



compacted t h a n  g l a c i a l  d iarnicton; der ived f rom e r o s i o n  o f  
b l u f f s  and accuniulated as  a  veneer on t h e i r  sur faces.  
G e n e r a l l y  a few meters  t h i c k ,  t h i n n e s t  a t  upper p a r t  o f  
b l u f f  and t h i c k e n i n g  toward base. A l though comrr~only 
s t a b i l i z e d  by  heavy v e g e t a t i o n  cover,  these s lope  depos i t s  
s u b j e c t  t o  concen t ra ted  g u l l y  wash a t  t imes  o f  heavy r a i n  
and o f  snow m e l t ;  may be u n s t a b l e  when excavated. Wel l -  
d r a i n c d  b u t  s teep s lopes and l oose  n a t u r e  o f  m a t e r i a l  make 
f o r  poor  f ounda t i on  c o n d i t i o n s  

/ CONTACT--Interpreted ma in l y  f rom a e r i a l  photographs, most 
r ep resen t  r e a d i l y  d i s c e r n a b l e  l i n e s  and a re  a c c u r a t e l y  
l oca ted ;  may no t  r ep resen t  abrupt  changes i n  m a t e r i a l s  

. FAULT--Inferred approximate p o s i t i o n  o f  concealed B r u i n  Bay 
f a u l t ,  m o d i f i e d  f rom Magoon and o t h e r s  (1976) 

H 
LINEAMENT--Straight l i n e s  observed on a e r i a l  photographs, 

0 g e n e r a l l y  mark ing  a  subtle change o r  break i n  v e g e t a t i o n  o r  
d ra inage  p a t t e r n ;  n o t  observed on ground i n  map area; most 
l i neaments  mapped here appear t o  be r e l a t e d  t o  t h e  B r u i n  Bay 
f a u l t  zone 

/ . - .  I+ CURVILINEAR FEATURE--,4rcuate l i n e s  s i m i l a r  t o  l ineaments  
desc r i bed  above; may r ep resen t  i n c i p i e n t  l a n d s l i d e  scarps o r  
zones o f  g r a v i t a t i o n a l  spreading. ( P o s s i b l e  ma jo r  
g r a v i t a t i o n a l  spreading features i n f e r r e d  a1 ong t h e  N i  k o l  a i  
escarpment just nor thwes t  o f  map area where these f e a t u r e s  
a r e  l a c k i n g ) .  If a t  least  some o f  a reas  mapped as u n i t  oc 
represent  o l d  l a n d s l i d e  scars ,  the c u r v i l i n e a r  f e a t u r e s  
c o u l d  be i n d i c a t i v e  o f  p o s s i b l e  i n c i p i e n t  f a i l u r e  

/ INFERRED FORMER SHCRELINE--On t h e  lowland,  t hese  l i n e a r  f e a t u r e s  
seen t o  be ex tens ions  of Scach r i dges ,  and as  such niay mark 
a fo rmer  p o s i t i c n  o f  t h e  shore across t h e  lowland.  On t h e  
p la teau ,  r ep resen t s  a smal l  scarp t h a t  appears on a e r i a l  
photographs t o  be r e l a t i v e l y  cont'nuous across t h e  area, and 
i s  t h o u g h t  t o  r ep resen t  e r o s i o n  a long  a  forrner sho re l i ne .  
A l though  no other evidence t o  suggest  t h e  ex i s t ence  o f  sea 
l e v e l  a t  t h i s  e l e v a t i o n  has been found w i t h i n  t h e  map area, 
i n f e r r e d  beach d e p o s i t s  do occur  about 20 kx t o  t h e  e a s t  a t  
a s i m i l a r  e l e v e t i o n ,  and t h e  i n f e r r e d  s h o r e l i n e  can be 
t r a c e d  d i s c o n t i n u o u s l y  t o  t h a t  area. The s h o r e l i n e  m igh t  be 
related t o  d e p o s i t i o n  o f  t h e  Boo t legger  Cove Clay 
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