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PRELIMINARY GEOLOGf C RAP OF FIRE ISLAND, MUNICIPALITY 
OF ANCHORAGE, ALASKA 

by Henry R. Schmoll, Ernest Dobrovolny, and Cynthia A. Gardner 

F i r e  Is land,  about 17 km2 i n  area, l i e s  a t  t h e  head o f  Cook I n l e t  a t  t h e  
p o i n t  where t h e  i n l e t  b i f u r c a t e s  t o  form Kni k A rm t o  t h e  no r th  and Turnagain 
Ann t o  t h e  south. I t  occupies t h e  westernmost p a r t  o f  the  M u n i c i p a l i t y  o f  
Anchorage, and i s  separated from t h e  mainland by an unnamed s t r a i t  about 4.7 
km i n  width. 

The i s l a n d  r i s e s  t o  e leva t i ons  o f  about 90 m and cons i s t s  almost e n t i r e l y  
o f  h i l l y  and hummocky topography t h a t  genera l l y  ranges from 25 t o  75 m i n  
e levat ion.  The i s l a n d  i s  almost completely rimmed by very steep b l u f f s  t h a t  
average about 60 m i n  height.  Only a t  the  nor theas tern  t i p  and the  narrow 
western end o f  the  i s l a n d  are the re  smal l  areas t h a t  l i e  near sea l eve l .  These 
areas are separated from the r e s t  o f  t he  i s l a n d  by b l u f f s  t h a t  are l ess  steep 
and l e s s  h igh  than t h e  others. 

Except f o r  r e l a t i v e l y  small areas o f  a l l u v i a l ,  pond, beach, and lagoonal 
deposi ts  t h a t  are probably no more than a few meters i n  thickness, and f o r  an 
impressive b e l t  o f  c l i f f - h e a d  dunes a long t h e  southeast s ide  t h a t  may be as 
much as 40 rn t h i c k ,  the e n t i r e  i s l a n d  appears t o  be composed o f  a s i n g l e  s u i t e  
o f  deposits. These cons i s t  o f  complexly interbedded and i n t e r f  ingered sand, 
gravel, and diamicton, w i t h  minor s i l t  and c l a y  beds, and extend t o  a t  l e a s t  
15 m below sea l eve l ;  below t h a t  i s  a t  l e a s t  35 m o f  s i m i l a r  but  perhaps 
substant i  a l l y  o lde r  mater ia l .  These deposi ts  appear t o  be a remnant of a once 
extensive u n i t  t h a t  nay i n  p a r t  s t i l l  be present beneath t h e  waters o f  Cook 
I n l e t  and i t s  t r i b u t a r i e s  and t h a t  may be represented on the  mainland by t h e  
depos i ts  t h a t  extend f rom Po in t  Woronzof t o  Po in t  Campbell (map u n i t  af ,  
Schmoll and Dobrovolny, 1972). Although these deposi ts  have been mapped as 
moraine (Cederstrorn and others, 1964) our  examination o f  the  exposures i n  t h e  
b l u f f s  around the  i s l a n d  leads us t o  b e l i e v e  t h a t  they are more 1 i k e l y  the  
product o f  subaqueous depos i t ion  i n  a de l ta .  Such a d e l t a  would have been 
s i m i l a r  i n  s i z e  t o  the  d e l t a  o f  t he  present-day Susitna R iver  several 
k i l ome te rs  t o  the  northwest, but  inc luded coarser  gra ined ma te r ia l  and was 
probably c l o s e r  to, and ( o r )  i n t i m a t e l y  invo lved w i t h  the  presence o f  a 
g l a c i e r  lobe t h a t  occupied the  Susitna va l ley .  This  i n t e r p r e t a t i o n  d i f f e r s  
frm t h a t  of fered by M i l l e r  and Dobrovolny (1959) on ly  i n  the  degree t o  which 
t h e  r e l a t i v e l y  extensive but  not  cont inuous d iamicton i n  t h e  upper p a r t  o f  t he  
deposi ts  requ i res  the  presence of g l a c i e r  i c e  f o r  i t s  deposit ion. The extent,  
number, and c o n t i n u i t y  o f  diarnicton beds and t h e i r  r e l a t i o n s h i p  t o  
i n t e r f i n g e r i n g  sand and gravel beds i s  the  subject  o f  on-going i n v e s t i g a t i o n s  
which should f u r t h e r  e luc ida te  t h e  o r i g i n  of these deposits. Pending f u r t h e r  
c l a r i f i c a t i o n ,  these deposi ts  a re  re fer red  t o  as g lac iode l  t a i c .  

S i l t - c l a y  beds repor ted  from w e l l s  on t h e  i s l a n d  (W. W. Barnwell, w r i t t e n  
commun., 1968) and observed a t  on ly  one p o i n t  along the  no r th  shore o f  t h e  
is land,  may be tongues o f  the lower p a r t  o f  the Bootlegger Cove Clay. The 
g l a c i o d e l t a i c  deposi ts  are thought t o  be contemporaneous w i t h  a t  l e a s t  t h e  
lower p a r t  o f  the  Bootlegger Cove Clay, and poss ib ly  w i t h  the  upper par t ,  
which has been dated a t  about 14,000 years B.P. (Schmoll and others, 1972). 
Such c o r r e l a t i o n  i s  cons is ten t  w i t h  minimum ages of 9,300+250 years B.P. 
( M i l l e r  and Dobrovolny, 1959, W-536, p. 32)  and 8,290+250-years B.P. (Meyer - 



Rubf n, U.S. Geological Survey, w r i t t en  comnun., October 8, 1969, W-2306) on 
peat over ly ing the glaciodel  t a i c  deposits. 

The s t r a i t  between F i r e  Is land and the  mainland i s  nearly f i l l e d  w i th  
t i d a l  deposits, c h i e f l y  s i l t  and very f i n e  grained sand. These deposits are 
exposed dur i  ng 1 ow-t i d e  stages except i n  re1 a t  i vely narrow channels, and are 
covered by perhaps 6 m o f  water a t  h igh-t ide stages. The t i d a l  deposits are 
soft,  water saturated, and very unstable, treacherous even t o  walk upon. They 
are  reworked d a i l y  by the t ides, and are ac t i ve l y  eroded especial ly  along 
t i d a l  channels. They probably are s i m i l a r  t o  deposits described i n  the upper 
Turnagain Arm by Ovenshine and others (1976). The present-day t i d a l  deposits 
are not shown on the geologic map. 

DESCRIPTION OF MAP UNITS 

NONGLACIAL DEPOSITS (HOLOCENE) 
Dune deposi ts--Almost e n t i  r e l y  medi urn t o  

f i n e  grained sand, very we1 l sorted; 
includes some organic debri s--standi ng 
t r e e  trunks as wel l  as more f i n e l y  
c m i  nuted materi  a1 . E l  ongate dunes 
formed as sand i s  blown up from face o f  
underlying sea bluf fs,  deposited on top 
o f  b lu f f s ,  and reworked i n t o  dunal forms 

da Act ive dunes--Free o f  veget a t  i on and 
subject t o  cont inual  wind erosion and 
deposit ion 

d S tab i l i zed  dunes--vegetation covered 
b Beach deposi ts--Almost e n t i r e l y  medi urn 

grained sand, very wel l  sorted; occur i n  
low r idges a few meters high; s i m i l a r  
present-day beach deposits ri ng the 
is land but not show on map 

1 Lagoonal o r  o lder  t i d a l  deposi ts--Probably 
s i l t  and (or)  very f i n e  grained sand; 
not observed i n  de ta i l ;  occur i n  f l a t -  
l y i n g  area 1 i k e l y  t o  be so f t  and wet 

P Pond and peat deposits--Chiefly s i l t ,  , 

organic s i l t ,  and peat. Occurs i n  bogs 
and i n  other small f l a t - l y i n g  areas 
adjacent t o  ponds; includes two small 
exposures o f  peat deposits exposed 
beneath c l  i f f -head dunes 



DEPOSITS RELATED TO GLACIATION 
Channels poss ib ly  under la in  by a1 1 u v i a l  

deposi ts  (1 ower Holocene and upper 
Pleistocene)--Re1 a t  i v e l y  low- ly ing  areas 
probably under la in  a t  l e a s t  i n  pa r t  by 
gravel and sand; d i f f e r e n t i a t e d  on bas is  
o f  general e leva t ion  

Grades northward from about 15 t o  about 5 
m; on l y  t h e  channel mapped as a4 i s  
known t o  be under la in  by about 1-2 m of 
gravel  t h a t  i s  c l e a r l y  separable from 
under ly ing g l  ac i  odel t a i c  complex 

Grades westward from about 25 t o  15 rn 
Grades northward f rom about 30 t o  about 
25 m 

Grades southwestward from about 45 t o  
about 35 m 

G l  ac iodel  t a i c  deposi ts  o f  F i r e  I s1  and (upper 
Pleistocene)--Sand, gravel,  and 
d i  ami cton, compl e x l y  interbedded and 
i n t e r f i  ngered; i n c l  udes mi nor amounts o f  
s i l t  and c l a y  i n  d i s c r e t e  beds. 
D i f f e r e n t i a t e d  on map by topographic 
occurrence. Areas inc luded w i t h i n  map 
u n i t s  gh and gm may be under la in  by 
t h i c k e r  accumulations o f  coarse mate r ia l  
(gravel  o r  diarnicton) than the  lower 
l y i n g  areas, bu t  evidence avai 1 able t o  
date suggests t h a t  any such c o r r e l a t i o n  
between topography and sediment t ype  i s  
tenuous 

g h Bo ld l y  hummocky--Hi 11s commonly r i s i n g  
above 75 rn i n  e leva t ion  and w i th  re1 i e f  
o f  10-20 m 

9" Moderately hummocky t o  smooth--Surface 
genera l ly  above 50 m i n  e levat ion ,  and 
wi th l o c a l  r e l i e f  probably l ess  than 5 m 

91 Gently hummocky--Generally l y i n g  below 50 
m i n  e leva t ion  and w i t h  l o c a l  r e l i e f  o f  
l ess  than 10 m 

gb Sea b lu f f s - -G l  aci ode1 t a i c  deposi ts  are 
e i t h e r  (a )  near ly  cont i nuously exposed 
(southeast s ide)  o r  (b) i n t e r m i t t e n t l y  
exposed, concealed e l  sewhere by 
c o l  luvium, c h i e f l y  diamicton, der ived 
from g l  ac iodel  t a i c  deposits (no r th  and 
west sides o f  t he  is land)  ; M i l l e r  and 
Dobrovolny (1959, p. 89) est imate t h a t  



>j& 
the  f u l l y  exposed b l u f f s  on souttieast 
side o f  i s land  have re t reated a t  an 
average r a t e  o f  about 0.6 m/year during 
the l a s t  600 years - CONTACT--General ly  we1 1 defined 

CARBON-14 LOCALITY: 
1 W-536, 9,300+250 - years B.P. 

2. W-541, 620+200 - years B .P. 
3. W-2306, 8,290+250 - years B.P. 
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