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The M u n i c i p a l i t y  o f  Anchorage i s  s i t u a t e d  i n  perhaps t h e  most v a r i e d  and 
dynamic geo log ic  environment of any moderate s ized c i t y  o f  t h e  Un i ted  States.  
The i n t e r p l a y  o f  subduct ion zone tec ton i cs ,  volcanism, a l p i n e  g l a c i a t i o n ,  
mar ine coas ta l  processes, and a  r i go rous  c l ima te  d i r e c t l y  i n f l u e n c e  t h i s ,  the  
most populous area o f  Alaska. The geologic  .record documents a  l ong  and 
complex h i  s t o r y  o f  c o n t i n e n t a l  margin t e c t o n i  sm. The Chugach Mountains, which 
r i s e  t o  over  5000 f e e t  e l e v a t i o n  d i r e c t l y  eas t  of Anchorage, a r e  comprised o f  
Mesozoic f l y s c h  and melange, r e s p e c t i v e l y  named the  Valdez Group and the 
McHugh Complex. Rock types vary  from metavolcanic t u f f s ,  t o  graywacke, cher t ,  
marble, s c h i s t ,  and amphibol i te .  To the  n o r t h  o f  Anchorage, Cretaceous 
t rondh jem i te  p lu tons  i n t r u d e  the  Chugach te r rane and d u n i t e - c l i n o p y r o x e n i t e -  
n o r i t e  u l t r a m a f i c  rocks l i e  i n  f a u l t  contac t  w i t h  the  te r rane .  The mountain 
f r o n t  v i s i b l e  from Anchorage i s  a  r e s u l t  o f  a  major f a u l t  boundary of t he  
Chugach Mountains general l y  termed the  Border Ranges f a u l t .  Recent quadrangle 
mapping has documented t h a t  t h i s  i s  a  f a u l t  zone t h a t  has been a c t i v e  from the  
Cretaceous t o  w i t h i n  t h e  pas t  300 years.  Extending t o  the  west, away from the  
Chugach Mountains, i s  a  t h i c k  wedge o f  T e r t i a r y  c l a s t i c  sedimentary rocks ( the  
Kenai Group). These s t r a t a  u n d e r l i e  much o f  upper Cook I n l e t  and a re  the  
ms jor  o i l  and gas producers f o r  the  reg ion .  The Kenai Group rocks  range from 
806 t o  1500 f t  beneath downtown Anchorage. The west s i d e  o f  t h e  Cook I n l e t  
b a s i n  i s  bounded by t h e  A l e u t i a n  and Alaska Ranges wherein seve ra l  a c t i v e ,  
composite volcanoes occur.  I n  1953, a  t h i n  ash f a l l  f rom a M t .  Spurr  e r u p t i o n  
covered Anchorage. Between Anchorage and the  Alaska Range, t h e  Cas t l e  Moun- 
t a i n  f a u l t  zone forms a  r e c e n t l y  a c t i v e  h igh  angle f a u l t  scarp  t r e n d i n g  
nor theast-southwest  f o r  over  100 m i les .  An e x c e l l e n t  view of t h e  Alaska Range 
i s  p rov ided a t  an over look  a t  3 rd  Avenue and "L" St ree t ;  a  panorama of t he  
Chugach Mountains i s  seen a t  3 rd  Avenue and "E" Street .  

The t h i c k  sequence o f  unconsol idated c l a s t i c  Quaternary depos i t s  t h a t  d i r e c t l y  
u n d e r l i e  Anchoraae have accumulated p r i m a r i l y  as a  r e s u l t  o f  g l a c i a l  and 
mar ine sedimentat ion.  Subs tan t i a l  evidence i nd i ca tes  t h a t  d u r i n g  t h e  P l e i s t o -  
cene Epoch g l a c i e r s  advanced out  o f  t he  mountains surrounding upper Cook I n l e t  
and coalesced t o  form a  compound g l a c i e r  several hundreds o f  f e e t  t h i c k  t h a t  
e n t i r e l y  f i l l e d  the  Cook I n l e t  basin.  During i n t e r g l a c i a l  episodes t h e  bas in  
was apparent ly  i c e - f r e e ;  marine and f l u v i a l  processes were then  dominant. The 
r e c o r d  o f  these g l a c i a t i o n s  i s  vague because most o f  t h e  sediments i r e  now 
deeply b u r i e d  below modern sea l e v e l ,  however the  remnants o f  e leva ted  
moraines and eroded bedrock benches a t  h igh  e leva t i ons  i n  t h e  surrounding 
mountains a t t e s t  t o  these ex tens ive  e a r l y  g l a c i a t i o n s .  Dur ing  l a t e  P l e i s t o -  
cene t ime (Wisconsinan) i c e  advanced f rom major v a l l e y s  o f  t h e  Chugach and 
Talkeetna Mountains and reached the  Anchorage area f rom t h e  southeast  
(Turnagain Arm) and n o r t h  (Kni  k  Arm). These advances d i d  n o t  f i l l  upper Cook 
I n l e t  b u t  i ns tead  f r o n t e d  i n  marine waters, T i l l ,  i c e - c o n t a c t  depos i t s ,  and 
g l a c i o f l u v i a l  sediments occur approximate ly  100 t o  150 f e e t  below t h e  surface 
o f  downtown Anchorage b u t  t o  the eas t  p r o j e c t  through t o  p resent  l a n d  sur face 



as knobs and r i dges ,  i n  some cases being d ruml ino id  i n  form due t o  m u l t i p l e  
i c e  advances. Dur ing the l a t e s t  Wisconsinan, , g lac ie r  i c e  d i d  n o t  reach the  
Anchorage area b u t  bounded the  reg ion  forming a  sedimentat ion b a s i n  which a t  
var ious  t imes conta ined e i t h e r  f r e s h  o r  marine waters. The accumulated sedi - 
ments i n  t h i s  b a s i n  cons i s t  o f  s t r a t i f i e d  c l a y ,  s i l t ,  and sand c o l l e c t i v e l y  
named t h e  Boot 1  egger Cove Forma t i o n .  Radiocarbon dates on the  Boot legger  Cove 
Formation a r e  g e n e r a l l y  i n  t he  range o f  13,500 t o  15,000 years  B.P. I n  
downtown Anchorage t h i s  fo rmat ion  i s  130 f t  t h i c k  and i s  t h e  geo log i c  u n i t  
t h a t  most i n f l u e n c e s  the  geotechnical  design of b u i l d i n g s  i n  t h e  c i t y .  Over- 
l y i n g  t h e  Boot legger Cove Formation i s  about 25 f t  o f  s t r a t i f i e d  sand and 
grave l  which c o n s t i t u t e s  a  l a r g e  a l l u v i a l  f a n  which has i t s  apex about 12 m i  
t o  the  n o r t h e a s t  i n  the  Eagle R ive r  area. The fan  was formed as a  r e s u l t  of 
dra inage d i v e r s i o n  caused by the  l a s t  g l a c i a l  advance t o  e n t e r  t h e  area 
between 12,500 and 13,500 years ago. A l i n e  of low tree-covered h i l l s  v i s i b l e  
n o r t h  f rom downtown Anchorage ( 3 r d  Avenue and "En S t r e e t )  i s  t h e  Elmendorf 
Moraine which was formed by t h i s  f i n a l  advance i n t o  the  Anchorage area. 
Dur ing  Holocene t ime the  Chugach Mountains supported numerous c i r q u e  and 
v a l l e y  g l a c i e r s  up t o  several m i l e s  i n  l eng th .  Today, w i t h i n  20 m i l e s  o f  
Anchorage v igo rous  g l a c i e r s  and ex tens i ve  rock  g l a c i e r s  e x i s t  i n  p r o t e c t e d  
c i rques  and v a l l e y s  o f  t he  Chugach Mountains above 4000 f t  e l e v a t i o n .  

Dur ing  t h e  P r i n c e  Wi l l i am Sound Earthquake o f  March 27, 1964, Anchorage 
sus ta ined cons iderab le  damage due t o  bo th  ground shaking and massive land-  
s l i d e s .  The 4 t h  Avenue l a n d s l i d e  occur red  w i t h i n  one b lock o f  t h e  convent ion 
cen te r  and i n v o l v e d  several c i t y  b locks  n p r t h  o f  4 t h  Avenue. H o r i z o n t a l  
displacements exceeded 13 f t  and v e r t i c a l  drop was as much as 10 ft. The area 
p r e s e n t l y  occupied by the  Post O f f i c e  and Sunshine Ma l l s  was t h e  zone of major  
damage. The i n t e r s e c t i o n  a t  4 t h  Avenue and "E"  S t r e e t  i s  t h e  southwestern 
l i m i t  o f  t h a t  s l i d e .  Another major  l a n d s l i d e  i n v o l v i n g  a l l  o r  p a r t s  of 30 
c i t y  b locks  occur red  7 b locks west o f  t h e  convent ion center  near 5 t h  Avenue 
and "L" S t r e e t .  Here a  t r a n s l a t i o n a l  s l i d e  about 3/4  m i l e  l ong  and over  one 
thousand f e e t  wide moved up t o  14 f t  h o r i z o n t a l l y  w i t h  very  l i t t l e  v e r t i c a l  
displacement.  A l a n d s l i d e  graben a t  t h e  back o f  t he  s l i d e  was up t o  250 f t  
wide and 10 f t  deep. The o l d e r  tower o f  t h e  Anchorage Kestward Ho te l ,  l o c a t e d  
j u s t  o u t s i d e  t h e  4 t h  Avenue l a n d s l i d e  zone, was present  a t  t he  t ime  of t h e  
earthquake and performed w e l l  d u r i n g  t h e  shaking. Most o f  t h e  h i g h  r i s e  
b u i l d i n g  t h a t  one now sees i n  downtown Anchorage had no t  been cons t ruc ted  a t  
t h e  t ime  o f  t h e  earthquake. A l l  o f  t h e  major  l ands l i des  caused by  t h e  1964 
earthquake a r e  d i r e c t l y  l i n k e d  t o  t h e  Boot legger Cove Formation. Al though 
l i q u e f a c t i o n  o f  sands has been suggested as t h e  cause, c u r r e n t  t h i n k i n g  favors 
f a b r i c  c o l l a p s e  o f  a  s e n s i t i v e  s i l t y  c l a y  f a c i e s  w i t h i n  the  fo rmat ion .  

Knik Arm, which borders Anchorage on t h e  n o r t h  and west, d i s p l a y s  dramat ic  
d i u r n a l  t i d e s  w i t h  a  range o f  up t o  30 f t  and v e l o c i t i e s  o f  n e a r l y  12 f t / sec .  
The waters o f  t h e  arm t r a n s p o r t  ve ry  l a r g e  suspended loads o f  s i l t  and c l a y  
de r i ved  f rom g l a c i a l  streams e n t e r i n g  t h e  ocean. The o l i v e - g r a y  t i d a l  f l a t s  
v i s i b l e  f rom t h e  downtown area a r e  r e p r e s e n t a t i v e  o f  these c o n s t a n t l y  reworked 
g lac iomar ine  sediments. The P o r t  of Anchorage and f u e l  s to rage tank  farms 
n o r t h  o f  t h e  c i t y  a re  b u i l t  on these sediments; t he  l i q u e f a c t i o n  s u s c e p t i b i l -  
i t y  o f  t h e  founda t ion  s o i l s  i s  of  ma jor  concern. The f e a s i b i l i t y  o f  t he  
c o n s t r u c t i o n  o f  a  b r i dge  o r  causeway across Knik Arm i s  c u r r e n t l y  be ing  
s tud ied  by  t h e  State.  Seismic hazards, t i d e s ,  sedimentat ion, and w i n t e r  sea 
i c e  w i l l  r e q u i r e  a  paramount geo log i ca l  eng ineer ing  e f f o r t .  


