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Description of Map Units on Plate 1 

ALLUVIAL DEPOSITS--Chiefly gravel and sand along major 
streams; generally well bedded and well sorted, 
c l a s t s  commonly f a i r l y  we1 1 rounded. Contacts gen- 
e ra l ly  i e l l  defined, Slopes1 generally less  than 1 
percent, b u t  as much as about 5 percent in some small 
val leys; terrace edges commonly steep t o  jery steep, 
1 ocal ly precipitous where act jvely eroding 

Al  l uvium in active flood .plain o f  Eagle River--Grav.el 
and sand in bars along braided channels; the streams 
commonly change the i r  courses and erode, transport ,  
and redeposit the material; also includes alluvium at 
meanders where the river i s  in a single channel. 
Vegetative cover generally absent or just  beginning 
t o  form in areas t h a t  have been stable for a few 
years. Area subject t o  flooding and erosion 

All uvium in lowest terraces--Usual ly within a meter 
above present stream level;  includes active flood 
plain where too 'narrow t o  map separately. A1 ong 
Eagle River, sand may be more common than gravel 
except in the upstream and downstream extremities of 
the mapped area, and probably over1 i es gl aci 01 acus- 
t r ine  deposits, mainly s i l t  and clay with some fine- 
grained sand, a t  depths of a few t o  several meters. 
General ly vegetation covered and stable except sub- 
ject t o  erosion where bordered by the active flood 
plain; flooding i nfrequent, only 1 ikely during excep- 
t iona l ly  high stages of the rivers 

Areas of alluvium in lowest terraces--Thought t o  be 
underlain by f iner  grained deposits, chiefly fine 
grained sand and s i l t ,  'May, include areas whe-re 
alluvium i s  thin or absent and lacustrine deposits 
are near or a t  the surface 

Older alluvium in terraces--From several t o  as much as 
10 m above present streams. Chiefly gravel from a 
few t o  several meters thick. Generally covered by 
vegetation and s table  except along the terrace edge 
where slopes may be unstable 

l See figure 1 for explanation of slope terminology. 
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Qaco 

Qag/Qan A1 l uv i um depos i t ed  i n  channels and fans d u r i n g  t h e  wan- 
i n g  phases o f  g l a c i  a t i  on--Domi n a n t l y  g rave l ,  p robab ly  
r e l a t i v e l y  t h i n  i n  channels bu t . seve ra1  meters t h i c k  
i n  broader  areas. Qan, t h e  apex o f  t h e  l a r g e  a1 1  u- 
v i a l  f an  t h a t  extends t o  downtown Anchorage (map u n i t  
an, Schmoll and Dobrovolny, 1972a) and was p robab l y  
formed by breakout  o f  water  impounded behind g l a c i e r  
i c e  r e l a t e d  t o  t h e  Elmendorf Moraine i n  Eagle R i v e r  
va l  1  ey 

A1 l u v i a l - f a n  depos i t s - -Ch ie f l y  g rave l  and sand, f a i r l y  
we l l  bedded and sor ted,  depos i ted  i n  fan-shaped con- 
f i g u r a t i o n s  where streams e n t e r  t h e  major  v a l l e y ,  
decrease t h e i r  g rad ien t ,  and depcs i t  and rework much 
o f  t h e i r  load. Depos i ts  t h i c k e s t  a t  t h e  apex, prob- 
a b l y  f rom severa l  t o  10 m o r  more, t h i n n i n g  tolvards 
t h e  t o e  o f  t h e  f an  where t h e r e  i s  u s u a l l y  a  grada- 
t i o n a l  con tac t  w i t h  t he  major  v a l l e y  a l luv ium.  Other  
c o n t a c t s  f a i r l y  w e l l  def ined.  Slopes very  g e n t l e  t o  
gen t l e ,  r a r e l y  more than  10 percen t  o r  l e s s  t han  3 
percent .  Gene ra l l y  vege ta t i on  covered and s tab le ,  
bu t  may be sub jec t  t o  some f l o o d i n g  and t o  r e l a t i v e l y  
permanent changes i n  stream course 

A1 1 u v i  a1 -cone depos i t s - -Ch ie f l y  g rave l  and sand, we1 l 
bedded bu t  more p o o r l y  s o r t e d  and w i t h  more angular  
phenoclasts  than t h e  a1 1  u v i a l - f a n  depos i t s  ( Q a f )  ; 
depos i t ed  i n  cone-shaped bodies t h a t  occur ma in l y  
a long  t h e  margins o f  t h e  Eagle  R i v e r  v a l l e y  where 
r e l a t i v e l y  smal l  t r i - b u t a r i e s  e n t e r  t h e  v a l l e y ,  
a b r u p t l y  decrease i n  g rad ien t ,  and depos i t  most o f  
t h e i r  l oad  w i t h i n  a  s h o r t  d is tance .  These depos i t s  
are p robab ly  t h i c k e s t ,  from severa l  t o  10 m, near t h e  
middle,  t h i n n i n g  bo th  toward t h e  apex and toward t he  
t o e  where t h e r e  u s u a l l y  i s  a  g rada t i ona l  con tac t  w i t h  
t h e  main v a l l e y  a l luv ium.  Slopes g e n e r a l l y  steep, 
l o c a l l y  l e s s  than  25 percent  a t  t h e  t o e  and more than  
45 pe rcen t  a t  t h e  apex. Vegeta t ion  covered and 
s t a b l e  i n  p a r t ,  bu t  a l a r g e r  p a r t  o f  t he  cone i s  sub- 
j e c t  t o  more f r equen t  stream course changes, f l o o d -  
ing,  e ros ion ,  and general  i n s t a b i l i t y  than  i s  t r u e  o f  
t h e  a l l u v i a l  fans; snow ava lanch ing  w i t h  r e s u l t a n t  
t h i c k  accumulat ions o f  snow and some rock  and o rgan i c  
d e b r i s  a re  a l s o  comrnon here 

O lder  a l l u v i a l - c o n e  depos i t s - -S im i l a r  t o  a l l u v i a l - c o n e  
d e p o s i t s  (Qac) , except  t h a t  these depos i t s  were 
graded t o  a  base 1 eve1 h ighe r  than t he  present  l e v e l  , 
and a re  o n l y  r a r e l y  sub jec t  t o  t h e  a c t i v i t y  o f  and 
r e s u l t a n t  i n s t a b i  1  i t y  caused by present-day streams; 
t h e y  are sub jec t  t o  e ros ion  o n l y  where bordered by 
a1 1  uv ia l - cone  depos i t s  (Qac)  . Snow avalanches comnon 

GLACIAL DEPOSITS 
Qr g  Rock g l  a c i  ers--Accumul a t  i ons of angul a r  t o  subrounded 

fragments de r i ved  from upslope t a l u s  depos i t s  ( Q c t )  
and bedrock; cemented by i n t e r s t i t i a l  i ce ,  rock  
g l a c i e r s  move s l o w l y  downslope s i m i l a r  t o  i c e  



Qml e 
Qml f 
Qmlr 

glaciers.  The surface contains predominantly coarse 
fragments, commonly cobbles and boulders, with sub- 
s tan t ia l  amounts of f iner  grained material thought to  
be present at  depth; thus the deposit i s  essent ial ly  
a coarse rubbly diamicton, Thickness from several t o  
a few tens of meters. Contacts mostly well defined 
except a t  ups1 ope margi n where deposits commonly 
merge with talus.  Surface i s  moderately hummocky and 
( o r )  ridged, and rough because of bouldery nature; 
slopes generally moderate on upper surface, steep on 
margins, and very steep at  the leading (downstream) 
edge. Because these materials are in the transport  
mode, rock glaciers are very unstable, especially a t  
the leading edge, where c l a s t s  fa l l  from the t o p  of 
the slope t o  the base 

Rock-glacier deposits--Similar in nature t o  rock 
glaciers ,  except that  forward movement of the mass 
has ceased, probably because the i n t e r s t i t i a l  ice i s  
e i the r  no longer present or i s  not suff ic ient  in 
quantity to  enable movement. The deposit i s  thus 
inherently more s table ,  b u t  because of the loose 
nature of the material and the 1 ikel ihood, a t  leas t  
in younger deposits, that  some rernaini ng i n t e r s t i t i a l  
ice may be melting, some ins tab i l i ty  persis ts ,  espe- 
c i a l l y  i f  the deposit i s  excavated 

Lateral and terminal moraines--Chiefly di amicton 
( t i l l  ) ; probably includes minor amounts of poorly 
sorted to  we1 l-sorted gravel, and some sand and s i l t  
in  discrete  lenses or beds. Where these deposits 
occur on steep valley walls they are discontinuous 
and only the major occurrences are mapped separately 
from the co~lluvium (Qcg, Qca) that partly conceals 
the moraines and with which boundaries are 1 argely 
inferred. Thicknesses are variable and not we1 1 
known, b u t  several meters to  a few tens of meters are 
probable. S l o ~ e s  are gentle t o  moderate on the upper 
surface of themoraines b u t  steep on the side facing 
the valley. Parts of these areas, as well as the 
1 arger kame terraces and valley f i l l  s ,  comprise the 
principal benches on otherwise steep val ley wall s ,  
and +consequently are more usable for building s i t e s  
than the surrounding areas. Differentiated by age: 
Qmle, includes upper end of Elmendorf Moraine; Qmlf, 
inferred equivalents t o  the la teral  moraines that  
occur along the mountain front just  south o f  t h i s  
area, near Fort Richardson (mapped as pre-Wisconsin 
by Miller and Dobrovolny, 1959); Qmlr, inferred 
equivalents of the higher level moraines near Rabbit 
Creek south of Anchorag? 

Ground morai ne--Chi efly t i l l  composed of di ami cton or 
poorly sorted gravel containing relat ively small 
amounts of clay and s i l t .  Locally, beds of rnoder- 
a tely well sorted gravel, sand, and s i l t  may be 
present. Thic~ness  of 10 m and more i s  common; the 



upper p a r t  i s  e q u i v a l e n t  i n  age t o  t h e  depos i t s  o f  
t h e  Elmendorf Moraine a t  Anchorage, b u t  much o f  t h e  
d e p o s i t  i s  p robab ly  o l de r ,  equ i va len t  t o  moraines 
near F o r t  Richardson, Contacts w i t h  younger u n i t s  
a r e  f a i r l y  sharp, bu t  those  w i t h  l a t e r a l  moraines and 
i ce -con tac t  depos i t s  are g rada t i ona l  i n  p l  aces. 
Slopes a re  commonly moderate ly  gen t le ,  and t h e  
t e r r a i n  i s  g e n t l y  r o l l i n g  r a t h e r  than  hummocky. 
Foundat ion c o n d i t i o n s  and general  s t a b i  1  i t y  a re  good, 
except i n  some smal l  areas o f  poor d ra inage  

Ground and 1  a t e r a l  morai  nes--Appear t o  have been rnodif i ed 
by shore processes of e i t h e r  a l a k e  t h a t  fo rmer ly  
occupied Eagle R i v e r  v a l l e y ,  o r  a f o r m e r l y  more 
ex tens i ve  Cook I n l e t  i n  which t h e  Boot legger  Cove 
Clay was deposi ted. No exposures of depos i t s  mapped 
as u n i t  Qmn have been observed, bu t  they  may i n c l u d e  
t h i n  sand and ( o r )  g rave l  beds o v e r l y i n g  t h e  
d i am ic ton  o f  t h e  moraines. The areas commonly 
c o n s i s t  of a  smal l  bench w i t h  g e n t l e  s lope  notched 
i n t o  t h e  s teeper  s i de  s lope o f  t he  moraines. 
S t a b i l i t y  may be somewhat g r e a t e r  than  on t h e  o t h e r  
p a r t s  of t h e  s l ope  

GLACIO-ALLUVIAL, LACUSTRINE, ANC DELTAIC DEPOSITS 
Kame t e r r a c e  depos i t s  and r e l a t e d  v a l l e y  f i l l  s--  

Depos i ted  i n  tr i  b u t a r y  v a l l  eys b locked  by g l a c i e r  i c e  
i n  t h e  main va l  l ey .  Poo r l y  exposed b u t  thought  t o  
c o n s i s t  c h i e f l y  o f  g rave l ,  sand, and d i a m i c t o n  o f  
bo th  a1 1  u v i  a1 and 1 a c u s t r i  ne o r i g i n .  The depos i t s  
may range f rom severa l  t o  a  few tens  o f  meters i n  
th ickness .  Contacts a re  f a i r l y  sharp a t  t h e  s i d e  + 

t oward  t h e  main v a l l e y ,  bu t  g rada t i ona l  on t h e  up- 
s lope s i d e  where c o l l u v i a l  depos i t b  commonly l a p  on to  
t h e  t e r r a c e  depos i t .  Slopes are g e n e r a l l y  g e n t l e  t o  
moderate, but  s teep on the  s i de  f a c i n g  the  main v a l -  
e These depos i t s  form r e l a t i v e l y  s t a b l e  benches 
a long  v a l l e y  w a l l s  s i m i l a r  t o  l a t e r a l  moraines 

Kame and re1 a ted  i ce -con tac t  depos i t s - -Ch ie f l y  g rave l  
and sand depos i ted  by runn ing  water i n  and' around 
g l  a c i e r  i c e  d u r i n g  t h e  waning phases o f  g l  a c i  a t i  on. 
I nc l udes  numerous i nterbeds and complex admixtures o f  
p o o r l y  s o r t e d  g rave l  and sand, as w e l l  as s i l t  and 
d i  amicton. Commonly occurs i n  more sha rp l y  de f  i ned 
h i l l s ,  hummocks, and channeled topography than  t h e  
sur round ing  mora ina l  t e r r a i n .  Slopes a re  v a r i a b l e ,  
f rom steep on h i l l s i d e s  t o  very  g e n t l e  on some h i l l -  
tops  and i n  channels. Contacts w e l l  d e f i n e d  where 
ad jacen t  t o  younger a l l u v i a l  depos i ts ,  and may be 
p o o r l y  d e f  i ned near mora i  nal  depos i t s  

G l a c i o l a c u s t r i n e  and l a c u s t r i n e  depos i t s - -Ch ie f l y  c l a y  
and s i l t  where w e l l  exposed i n  the  cen te r  o f  t h e  
Eagle R i v e r  v a l l e y ,  bu t  elsewhere may i n c l u d e  some 
sand, g rave l ,  and d iam ic ton  ( Q g l f ) .  Thickness may be 
f r om severa l  meters (exposed) t o  severa l  tens o f  
meters ( i n c l u d i n g  t h e  subsur face) .  Contacts w e l l  



d e f i n e d  on t h e  bas i s  o f  morphology, b u t  t h e  m a t e r i a l s  
p robab ly  grade 1  a t e r a l  l y  t o  g l  a c i  a1 o r  c o l l  u v i  a1 
depos i ts .  Sur faces f l a t  t o  very  g e n t l e  except where 
steep b l u f f s  have developed because o f  stream ero-  
s ion. Because o f  t h e  dominant ly  f i n e  g ra ined  and 
unconsol i dated na tu re  o f  these m a t e r i  a1 s , founda t i on  
c o n d i t i o n s  are g e n e r a l l y  poor and b l u f f s  a re  un- 
s tab le ,  I n  E a g l e l R i v e r  v a l l e y ,  t h r e e  l e v e l s  o f  l a k e  
d e p o s i t s  a re  recognized:  two e a r l  i e r ,  h i ghe r  l e v e l  
stages, Q g l  and Qg12, and a  l a t e r  lower  l e v e l  s tage  
Qgl3 

D e l t a i c  depos i t s  marg ina l  t o  former lakes  i n  Eagle 
R i v e r  va l  1  ey- -Poor ly  exposed bu t  p robab ly  c h i e f l y  
g rave l  and sand; some of these  depos i t s  may be 
a l l u v i a l  fans, a t  l e a s t  i n  p a r t .  Thickness f rom 
severa l  t o  10 m. Contacts g e n e r a l l y  we1 1  def ined.  
Slopes commonly g e n t l e  t o  very  gen t le ,  r a r e l y  more 
t h a n  10 percent .  These areas a re  q u i t e  s t a b l e  and 
p robab ly  a source o f  sand and g rave l .  Subdiv ided 
i n t o  t h r e e  s t a g e s . c o r r e l a t i v e  w i t h  those  used f o r  map 
u n i t  Qg l  

POND DEPOSITS 
Pos tg l  a c i  a1 pond deposi  t s - -Poo r l y  exposed, bu t  t hey  

p robab ly  c o n s i s t  o f  i n t e rm ixed  c lay ,  s i l t ,  peat, and 
o t h e r  o rgan i c  deb r i s ;  t h i n  beds o f  mar l  may be pres- 
ent .  These depos i t s  occupy depress i  ons i n  channel 

. and l a k e  depos i ts ;  t h e y  a re  t h i n  near t h e  edges bu t  
t h i c k e n  t o  severa l  meters i n  t h e  cen te r .  Sur faces 
a r e  n e a r l y  f l a t .  The ground i s  g e n e r a l l y  s o f t  and 
p o o r l y  d ra i ned  and p rov ides  poor f ounda t i on  cond i -  
t i o n s  

I n t e r g l a c i a l  pond depos i t s - -Ch ie f l y  s i l t  and c l a y  w i t h  
in terbedded o rgan ic  d e b r i s  t h a t  i s  o l d e r  than  40,000 
years  as determined by l b C  ana l ys i s ;  these  depos i t s  
may represen t  t h e  1  a s t  i n t e r g l  a c i a l  i n t e r v a l  (Sanga- 
mon) bu t  cou ld  represen t  one o r  more e a r l y  Wisconsin 
i n t e r s t a d i a l  i n t e r v a l s .  Exposed i n  a  few p laces  
a long  Eagle R iver ,  these  depos i t s  a re  o n l y  a  few 
meters t h i c k ;  t h e  exposures as mapped i n c l u d e  under- 
l y i n g  o l d e r  g l a c i a l  depos i t s  

COLLUVIAL DEPOSITS 
Qca C o l l u v i o - a l l u v i a l  apron on v a l l e y  wa l l s - -Depos i ts  

c o n s i s t  o f  a  m i x t u r e  o f  co l luv ium,  de r i ved  d i r e c t l y  
f rom weather ing o f  t h e  bedrock ups1 ope and moved 
downward p r i m a r i l y  by g r a v i t y ,  and a1 1 u v i  urn s i r n i l  a r  
t o  t h a t  i n  a l l u v i a l - c o n e  depos i t s  (Qac) bu t  i n  depos- 
i t s  t o o  smal l  t o  map separa te ly ;  much o f  t h e  m a t e r i a l  
has p robab ly  moved downslope by bo th  a 7 l u v i a l  and 
c o l  1  u v i a l  processes. I n c l  udes both p o o r l y  s o r t e d  
sand and g rave l ,  and loose  sandy t o  r u b b l y  d iamicton,  
t oge the r  w i t h  smal l  amounts o f  o rgan ic  deb r i s .  Prob- 
a b l y  t h i c k e s t  i n  t h e  midd le  t o  lower  reaches of t h e  
slope, t h i n n i n g  g r a d u a l l y  upward and more a b r u p t l y  
downward; t h i ckness  ranges from severa l  meters t o  



l e s s  than  1 m. Bedrock u n d e r l i e s  t h e  depos i t  a t  most 
p laces and may be encountered i n  sha l low excava t ions .  
Bedrock crops ou t  a t  s c a t t e r e d  p laces w i t h i n  t h e  area 
of t h e  map u i ~ i t ,  e s p e c i a l l y  i n  t h e  h i ghe r  p a r t s  o f  
t h e  d e p o s i t  and a long  some g u l l i e s .  Contacts com- 
monly a re  p o o r l y  de f ined .  Slopes s teep t o  very  
steep, r ang ing  f rom 35 t o  70 percent .  Some s lope  
i n s t a b i  1  i t y  rnay be expected because o f  steepness qf 
s lope  and looseness o f  m a t e r i a l ;  snow avalanches 
comnon 

M i  xed c o l  1  u v i  a t  and g l  a c i  a1 deposi  t s - - S i m i l  a r  t o  depos- 
i t s  mapped as c o l  1  u v i  o - a l l  u v i  a l  apron (Qca)  , b u t  
i n c l u d e  minor  t o  s u b s t a n t i a l  amounts o f  mora ina l  
depos i ts ,  c h i e f l y  1  a t e r a l  moraine remnants, bo th  as 
d i s c r e t e  su r f ace  depos i t s  t o o  smal l  t o  map sepa ra te l y  
and as depos i t s  b u r i e d  Sy a  v a r i a b l e  t h i ckness  o f  
c o l l u v i a l  and a l l u v i a l  m a t e r i a l .  The surface i s  
genera l  l y  more i r r e g u l a r  than t h a t  of map u n i t  Qea 
and i n  p laces i s  moderate ly  hummocky; consequent ly ,  
t h e  t o t a l  t h i ckness  o f  t h e  depos i t  i s  l i k e l y  t o  be 
more v a r i a b l e  than  t h a t  o f  t h e  c o l l u v i o - a l l u v i a l  
apron (Qca) ,  commonly f rom a few t o  severa l  meters.  
Co .~ tac t s  a re  usual  l y  g rada t i ona l  . S l  opes are steep 
t o  very  steep, commonly rang ing  from 35 t o  70 per-  
cen t ;  l o c a l l y  t h e r e  a re  g e n t l e  t o  moderate s lopes on 
smal l  r i dge tops .  Some downs1 ope movement and snow 
avalanche a c t i v i t y  can be expected 

Ta l  us--Cone-shaped t o  apron1 i ke depos i t s  on v a l  l ey  
w a l l s ,  u s u a l l y  c o n f i n e d  t o  t h e  more rugged mountains, 
composed o f  1  oose angu la r  f ragments de r i ved  d i  r e c t  l y  
f rom weather ing o f  t h e  bedrock upsl  ope and moving 
downslope c h i e f l y  by g r a v i t y  w i t hou t  much a i d  o f  
r u n n i n g  water;  p a r t i c l e s  range w ide l y  i n  s i ze ,  f rom 
s i l  t - c l a y  t o  boulders .  Thickness v a r i a b l e ,  p robab ly  
t h i c k e s t  i n  t h e  midd le  t o  lower  p a r t s  o f  t h e  slope, 
where i t may be severa l  meters t h i c k ,  t h i n n i n g  grad- 
u a l l y  upward and more a b r u p t l y  downward. Contacts 
commonly g r a d a t i o n a l ,  w i t h  fea ther  edges a t  apex and 

' 

toe,  and g rad ing  l a t e r a l l y  and upsl  ope t o  bedrock 
o v e r l a i n  l o c a l l y  by patch+es o f  t a l u s  t o o  small t o  map 
sepa ra te l y ;  i n d i v i d u a l  t a l u s  cones may have we1 1  - 
de f i ned  boundaries.  Slopes steep t o  very  steep, 
n e a r l y  100 percen t  near apex, r a r e l y  l e s s  than  35 
percent  near toe.  These areas are commonly f r e e  o f  
v e g e t a t i o n  and s u b j e c t  t o  c o n t i n u i n g  d e p o s i t i o n  from 
above, p a r t l y  i n  the form o f  r o c k f a l l s  and deb r i s -  
1  aden snow aval  anches; t h e y  are no t  p a r t  i c u l  a r l y  
sub jec t  t o  e ros ion ,  bu t  are g e n e r a l l y  uns tab le ,  
e s p e c i a l l y  whdn excavated, because of steepness o f  
s lope  and looseness o f  m a t e r i a l  

Col l uv i um developed i n  s u r f i c i a l  depos i t s  on r i v e r  
b l  u f f s  and canyon w a l l  s - -Ch ie f l y  diarnicton, w i t h  
m inor  , i n t e rbeds  o f  g rave l ,  sand, and s i l t ;  ad jacen t  
t o  g l a c i o l a c u s t r i n e  and l a c u s t r i n e  depos i t s  ( Q g l  ) 



Qc 1  
Q c l  e 
Q c l  b  
Q c l l  
Q c l  d  

sand, s i l t ,  and ( o r )  c lay ,  may dominate; g e n e r a l l y  
p o o r l y  sor ted.  Accumulations o f  1  dose m a t e r i  a1 
d e r i v e d  from ad jacen t  upslope depos i t s  form a t h i n  
veneer on  b l u f f s  and bedrock f o l l o w i n g  e ros ion  by t h e  
ad jacen t  stream; g e n e r a l l y  a  few meters t h i c k ,  t h i n -  
ner  a t  t h e  upslope pa r t ,  t h i c k e n i n g  downslope. I n  
canyons a long streams t r i b u t a r y  t o  Eagle R iver ,  
bedrock may crop ou t  i n  p laces  o r  be enc?untered i n  . . 
excavat ions.  Contacts  we1 1  def ined! S l  opes commonly 
s teep t o  very  steep. A1 though commonly s t a b i l i z e d  by 
heavy v e g e t a t i v e  cover,  these  slopes a r e  sub jec t  t o  
l o c a l  g u l l y  e ros ion  o r  renewed e ros ion  by t he  main 
stream, t hus  t hey  a re  g e n e r a l l y  uns tab le  whdn exca- 
vated. qcbp ,  areas o f  p o o r l y  de f i ned  b l u f f s ,  where 
m a t e r i a l ,  p robab ly  f i n e  grained, ha2 slumped s u f f i -  
c i e n t l y  t o  obscure t he  morphology o f  the  b l u f f s .  
Landsl  i d e s  and e a r t h f l o w s  have been common i n  t h e  
pas t  i n  these areas and may be r e a c t i v a t e d ,  espe- 
c i a l l y  i f  t h e  s lope  i s  d i s t u r b e d  

Landsl  i d e  deposi  ts - -Chi  e f l y  1  oosely  pac!:eA rubb l  y 
d iam ic ton  which may i n c l u d e  bou lders  and l a r g e  
b locks .  Occurs as humrno~ky t o  smoothly rounded mas- 
s i v e  depos i t s  t h a t  ma in l y  have been emplaced r a p i d l y  
by d e b r i s  ava lanching ( Q c l ) ,  o r  i n  some p laces rnore 
s l o w l y  by e a r t h f l o w  ( Q c l e ) .  Qclb,  l a r g e  masses of 
bedrock t h a t  appear t o  have moved downslope i n t a c t .  
From severa l  meters t o  a  few tens o f  meters i n  t h i c k -  
ness, Contacts f a i r l y  w e l l  def ined.  Slopes v a r i -  
able,  most areas hummocky w i t h  s teep t o  moderate 
slopes. Most depos i t s  a re  covered by vege ta t i on  and 
appear r e l a t i v e l y  o l d  and f a i r l y  w e l l  s t a b i l i z e d ,  
a l though they  may be sub jec t  t o  f u r t h e r  i n s t a b i l i t y  
if excavated o r  eroded. Some l a n d s l i d e  depos i t s  are 
i n t e r p r e t e d  t o  have been mod i f i ed  and are mapped 
separa te ly ,  as f o l l  ows: Q c l l  , lands1 i d e  d e b r i s  w i t h  
somewhat subdued hummocky t e r r a i n ,  p o s s i b l y  m o d i f i e d  
by l a c u s t r i n e  e r o s i o n  and depos i t ion .  Qc ld ,  area o f  
apparent 1  andsl  i d e  deb r i s  w i t h  s u b s t a n t i a l l y  subdued 
t e r r a i n ,  p o s s i b l y  m o d i f i e d  bo th  by l a c u s t r i n e  e ros ion  
and d e p o s i t i o n  and by subsequent d e l t a i c  and (or.) 
a l l u v i a l  d e p o s i t i o n  

Qcs S o l i f l u c t i o n  depos i ts ,  and o t h e r  depos i t s  o f  r e l a t e d  
types o f  downslope creep--General ly s i l t y  t o  r u b b l y  
1  oose d iam ic ton  d e r i v e d  l a r g e l y  f rom f a i r l y  s o f t  
a r g i l l  i t i c  bedrock. Thickness no t  we l l  known but  
p robab l y  on t h e  o rde r  o f  f rom 1 t o  a  few meters. The 
areas mapped occur on steep t o  very  steep slopes t h a t  
a r e  s l i g h t l y  i r r e g u l a r ,  hummocky, o r  c o n t a i n  a rcua te  
t o  l o b a t e  r i u g e s  t h a t  appear t o  be mused  by down- 
s l ope  movement. These slopes a re  thus  somewhat 
uns tab le  and a re  l i k e l y  t o  become more so if exca- 
vated. Contacts are approx imate ly  l o c a t e d  and t h e  
u n i t  grades i n t o  ad jacen t  areas o f  bedrock w i t h  a  
less -we l l -deve loped  veneer o f  s o l i f l u c t i t n  depos i t s  



ANTHROPOGENIC DEPOSITS 
Qmf Engi neered f i 11 a1 ong G l  enn Hi ghway--Shown o n l y  where a 

prominent embankment severa l  meters h i gh  i s  pres- 
ent .  C h i e f l y  g rave l ,  w i t h  a more p o o r l y  s o r t e d  base 
course o f  sandy t o  s i l t y  g rave l ,  Contacts w e l l  de- 
f i ned .  Sur face n e a r l y  f l a t ,  s ides  steep 

m a  Area a1 t e r e d  by man--1ncl udes both c u t  and f i l l ,  espe- 
c i a l l y  f o r  a s a n i t a r y  l a n d f i l l  opera t ion ;  d e p o s i t  
i nc l  udes anthropogenic  t r a s h  mixed w i t h  geo log i c  
m a t e r i a l  s 

SEDIMENTARY ROCKS 
T k t  Tyonek Format ion (Mi ocene and 01 i gocene) --Ch i e f  l y non- 

mar ine sandstone, s i l t s t o n e ,  and coa l ;  no t  known t o  
occur  eas t  o f  t h e  outcrops mapped, bu t  may occur i n  
t h e  subsur face as f a r  as about 0.5 km t o  t h e  eas t  

METAMORPHIC AND IGNEOUS ROCKS2 
KJV Valdez Group (Cre taceous) - -Ch ie f l y  a r g i l l i t e ,  s i l t i t e ,  

and metagraywacke. The rocks  o f  t h i s  group a re  gen- 
e r a l l y  somewhat weaker, form mountain s lopes somewhat 
more rounded and l e s s  s teep (a l t hough  steep t o  very  
s teep s lopes a r e  common) and are more 1 i k e l y  t o  be 
concealed on s lopes by c o l  l u v i a l  and so l  i f 1  u c t i o n  
depos i t s  than  those o f  t h e  McHugh Complex, KJm 

McHugh Complex (Cretaceous and ( o r )  Upper J u r a s s i c ) - -  
C h i e f l y  massive, weakly metamorphosed sandstone and 
cong lomera t i c  sandstone. Crops ou t  i n  c h a r a c t e r i s -  
t i c a l  l y  massive jagged ou tc rops  and t h e  mountains 
developed i n  t h e  area of these rocks  tend  t o  be 
h i ghe r  and more rugged than those o f  t h e  Valdez 
Group, w i t h  s teep t o  p r e c i p i t o u z  slopes cornrngn; such 
c h a r a c t e r i s t i c s  a re  b e t t e r  developed j u s t  east  o f  t h e  
mapped area, however 

J  Pu Igneous and metaigneous rocks  ( J u r a s s i c  t o  Permian)--  
C h i e f l y  gabbro i n  t h e  one smal l  ou t c rop  mapped 

IGNEOUS ROCKSZ ( T e r t  i a r y )  
T f F e l s i c  t o  i n t e r m e d i a t e  hypabyssal rock  ( T e r t i a r y ) - -  

Occurs as d ikes,  s i l l s ,  and smal l  i n t r u s i v e  bodies; 
mapped o n l y  where known t o  occur;  o t h e r  small 
occurrences l i k e l y  

KJm 

2These rocks  a re  desc r i bed  more f u l l y  by C la rk  and Bar tsch  (1971) and 
C la rk  (1972).  



Figure  1 .--Diagram. showing numerical va' lues f o r  slope terms used 
i n  the  d e s c r i p t i o n  o f  map u n i t s .  Va lues  a r e  g iven i n  per- 
cent ,  i n  degrees, and as  s lope  r a t i o ,  h o r i z o n t a l  (numbers 
along bottom l i ne )  t o  v e r t i c a l  ( taken as 1). From Schmoll 
and Dobrovol ny (1972b) . 



Contact  m a i n l y .  f rom a i r p h o t o  i n t e r p r e t a t  ion ;  genera l  
na tu re  o f  con tac t s  d iscussed f o r  each map u n i t  

Contact  t h a t  co inc ides  w i t h  r i v e r  

Contact between bedrock u n i t s  

I n f e r r e d  Eagle R i v e r  t h r u s t  f a u l t  between bedrock u n i t s ,  
t e e t h  on upper p l a t e  

Approximate p o s i t  i o n  o f  concealed Kn i  k  f a u l t  zone 

I n f e r r e d  marg in  of former g l a c i e r ;  shown i n  s e l e c t e d  
p laces  o n l y  

I n f e r r e d  shore1 i n e  of former  lake;  shown i n  s e l e c t e d  
p laces o n l y  

Ter race  escarpment; separates a l l u v i a l  su r faces  o f  
d i f f e r e n t  ages i nc l uded  w i t h i n  t h e  sarne.map u n i t ;  t e e t h  
on younger su r f ace  

Sackung t rench ,  a  few t o  severa l  meters deep, t h e  s teeper  
scarps f a c i n g  u p h i l l ;  l i n e  drawn on bottorn o f  t r ench .  
These f e a t u r e s  a re  be1 i e v e d  t o  be i n d i c a t i v e  o f  
g r a v i t a t i o n a l  spreading o f  t h e  r i d g e  t h a t  takes  p l ace  
by gradual d i s p l  acement a long  a s e r i e s  of d isconnected 
planes o r  by p l a s t i c  de fo rmat ion  of t h e  rock  mass 
w i t h o u t  format  i o n  o f  a  through-goi  ng .sl i d e  p lane 
( Z i  s ch i  nsky, 1966, 1969; Radbruch-Hall and o thers ,  
1976).  The process probably  was i n i t i a t e d  a f t e r  
g l a c i e r s  r e t r e a t e d  from t h e  ad jacen t  v a l  ley,  1 eav iny 
oversteepened v a l l e y  w a l l s  unsupported; earthquakes and 
t e c t o n i c  o r  g l a c i o - i s o s t a t i c  u p l i f t  may have enhanced 
.or acce le ra ted  development o f  t h e  process. It i s  n o t  
known whether t h i s  i s  an ongoing process, bu t  these  
f e a t u r e s  suggest t h e  poss i  b i  1  i t y  o f  p o t e n t i a l  
i n s t a b i l i t y  o f  t h e  v a l l e y  w a l l s  beneath them 
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