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Reconnaissance Geologic Map of t h e  West Half of t h e  
Solomon Quadrangle, Alaska 

By C .  L. Sainsbury,  Trav is  Hudson, 
Rodney Ewing , and William R .  Marsh 

INTRODUCTION 

The Solomon quadrangle ad jo ins  t h e  Bering Sea e a s t  of Nome, Alaska. 
I t  has  a common west border  w i th  t h e  Nome quadrangle (Sainsbury and 
o t h e r s ,  1972b) and a common no r th  border  wi th  t he  Bendeleben 1:250,000- 
s c a l e  quadrangle .  

P a r t  of t h e  a r e a  was mapped by Smith (1910), who discussed t h e  
rocks i n  some d e t a i l .  The rocks mapped by Smith were remapped i n  1971 
along wi th  t h e  unmapped p a r t  of t h e  w e s t  h a l f  of t h e  Solomon quadrangle.  
Maps covering ha l f  t h e  a r e a  of t h e  p re sen t  r e p o r t  have been i ssued  i n  
prel iminary form a t  a s c a l e  of 1:63,360 (Sainsbury and o t h e r s ,  1972, 
1972a).  Consequently, only a b r i e f  t e x t  accompanies t h i s  map, 

The e a s t  ha l f  of t h e  Solomon quadrangle has been mapped by Thomas 
P .  M i l l e r ,  U.S. Geologica l  Survey (unpubl ished) .  Mapping techniques of 
t h e  var ious  workers l ed  t o  d i f f e r e n t  maps and r e s u l t s ;  hence t h e  map of 
t h e  west  ha l f  is presented only i n  pre l iminary  form--a f i n a l  compilat ion 
of t h e  e n t i r e  Solomon quadrangle  may inco rpo ra t e  changes. 

MAPPING METHODS 

Geologic mapping was done by a combination of t r ave r se s  by f o o t ,  
by v e h i c l e  a long roads ,  by h e l i c o p t e r ,  and by l i g h t  a i r c r a f t .  Map 
u n i t s  s e l e c t e d  a r e  those  e s t a b l i s h e d  by Sainsbury elsewhere on the  
Seward Peninsu la  and i n  p a r t  by Smith (1910). Because of t h e  extreme 
s t r u c t u r a l  complexity,  many d e t a i l s  of t h e  geology have been omitted 
from t h i s  map. The readers  a r e  r e f e r r e d  t o  t h e  c i t e d  r epo r t s  f o r  
d e t a i l s  and d i scus s ion  of t h e  map u n i t s .  

GENERAL GEOLOGY 

S t r a t i g r aphy  

York S l a t e  

The o l d e s t  rocks c o n s i s t  of t h e  York S l a t e ,  genera l ly  a g r a p h i t i c  
and carbonaceous q u a r t z  s i l t i t e  which resembles s l a t e  and was s o  
c a l l e d  by previous workers.  Composed p r i n c i p a l l y  of s i l t - s i z e d  quar tz  
g r a i n s ,  t he  York S l a t e  is h ighly  s i l i c e o u s  and i s  marked by numerous 
sma l l  deformed q u a r t z  v e i n l e t s .  By v a r i a t i o n s  i n  t h e  amount of 



c a l c i t e  and ' c l ~ l o r i t i c  -u ica ,  t h e  Yorli S l a t e  g rades  t o  q u a r t z - c a l c i t e -  
mica s c h i s t  o r  qua r t z - ch lo r i t e -g rap l l i t e  s c h i s t .  1Jhcre t h e  rocks  a r e  
i n t e n s e l y  dc.formed, t h e  g r a p h i t e  o r  carbonaceous m a t t e r  i s  l a r g e l y  
e x p e l l e d  and t h e  s l a t e  is  a quar tz-mica  s c h i s t  o r  g n e i s s  of l i g h t  
c o l o r .  

Th in  da rk  l i m e s t o n c s  occur  w i t h i n  t h e  York S l a t e  and a r e  
e s p e c i a l l y  common n e a r  t h e  top .  Many a r e  shown on t h e  map. 

I n t e r c a l a t e d ( ? )  w i t h i n ,  and t r a n s i t i o n a l  above t h e  York S l a t e ,  
a r e  l a r g e  expanses  and g r e a t  t h i c k n e s s e s  of metamorphosed maf ic  
rocks .  Two groups  a r e  d i f f e r e n t i a t e d .  I n  t h e  w e s t ,  c h l o r i t i c  
s c h i s t s  which appear  t o  b e  metamorphosed m a f i c  i n t r u s i v e  rocks  c u t  
o u t  much of t h e  s l a t e s .  Within  t h e  c h l o r i t i c  s c h i s t s  a r e  numerous 
more mass ive  b o d i e s ,  many of  which c o n t a i n  g a r n e t  and glaucophane.  
These b o d i e s  may b e  r e l a t e d  t o  t h e  c h l o r i t i c  s c h i s t s ,  o r  they may 
b e  m a f i c  i n t r u s i v e s  of much younger age.  

I n  t h e  c e n t r a l  p a r t  of t h e  quadrang le ,  f e l d s p a t h i c ,  c h l o r i t i c  
s c h i s t s  (Casadepaga S c h i s t ,  Smith ,  1910) form two b e l t s  which may 
j o i n  t o  t h e  s o u t h .  A t  l e a s t  some of t h e s e  rocks  d e f i n i t e l y  are 
metavo lcan ic .  Some a r e  garnet-glaucophane-bearing bodies  s i m i l a r  
t o  t h o s e  i n  t h e  c h l o r i t i c  s c h i s t s .  

These b e l t s  o f  maf ic  rocks  a r e  c l e a r l y  shown by ae romagne t ic  
s u r v e y s  flown by t h e  S t a t e  o f  Alaska i n  1971, f o r  they  g i v e  l i n e a r  
magne t ic  h i g h s  w i t h  s h a r p  peaks over  garnet-glaucophane b o d i e s .  

A r g i l l a c e o u s  Dolomi t i c  Limestone 

Above t h e  York S l a t e  w i t h  a t r a n s i t i o n a l  c o n t a c t  l i e s  a h i g h l y  
deformed sequence  of thin-bedded a r g i l l a c e o u s  l i m e s t o n e s .  These 
w e a t h e r  t o  b a r e  s l o p e s  covered by y'ellowish s o i l  whi ch is  very  
d i a g n o s t i c  of t h e  rocks .  For a d e s c r i p t i o n  of t h e  u n i t  where f i r s t  
napped i n  t h e  York Mountains some 100 m i l e s  w e s t ,  s e e  Sa insbury  
(1969a) .  

O r d o v i c i a n ( ? )  Limestone and Marble  

Carbonate  rocks  of O r d o v i c i a n ( ? )  age  form t h i c k  t h r u s t  p l a t e s  
nor thwes t  of t h e  Casadepaga R i v e r .  O r i g i n a l l y  named t h e  Sowik 
Limestone by Smith (1910) ,  t h e  r o c k s  a r e  c o r r e l a t e d  by l i t h o l o g y  
w i t h  Ordovic ian  r o c k s  i n  t h e  York Mountains (Sa insbury  , 1969a) . 
None a r e  d a t e d  by f o s s i l s ,  and most a r e  i n t r i c a t e l y  deformed and 
conver ted  t o  marb le  o r  d o l o m i t e  n e a r  t h r u s t s .  



Devoni :in ( ? )  I,imes t o n e  and Marble -- 

Rocks o i  presumed Devonian age  a r e  conf ined  t o  a s i n g l e  p a r t  of 
a t h r u s t  s h e e t  between Vcne t ia  and Gassman Creeks n e a r  t h e  w e s t  
margin  of t h e  quadrang le .  They c o n s i s t  of d a r k  marble  and l imes tone  
w i t h  d i s c o n t i n u o u s  beds  and broken f ragments  of b l a c k  s h a l e .  
S t r u c t u r e s  s u g g e s t i v e  of f o s s i l s  a r e  found s p a r i n g l y .  Devonian 
marb le  may b c  p r e s e n t  a l s o  i n  t h e  t h r u s t  p l a t e  of c a r b o n a t e  rocks  
s o u t h e a s t  of t h e  Casadepaga River  e a s t  of Big Four Creek. 

Limcs t o n e ,  Marble ,  and Dolomite of P a l e o z o i c  Age 

Carbona te  r o c k s  a s s i g n e d  an u n d i f f e r e n t i a t e d  P a l e o z o i c  age a r e  
exposed i n  t h r u s t  p l a t e s  a t  many p l a c e s  i n  t h e  quadrangle .  Most a r e  
h i g h l y  deformed, s c h i s t o s e ,  and conver ted  t o  marble i n  which bedd ing  
i s  l a r g e l y  o b l i t e r a t e d .  No f o s s i l s  have been found i n  t h e s e  rocks .  
R e l i c t  f o s s i l s  h a v e  been  found i n  d o l o m i t i z e d  P a l e o z o i c ( ? )  c a r b o n a t e s ,  
p a r t l y  r e p l a c e d  by s i l i c a ,  i n  t h e  headwaters  of t h e  S h e r r e t t e  Creek,  
a t r i b u t a r y  of t h e  Kruzgamepa R i v e r ,  i n  t h e  n o r t h w e s t  p a r t  o f  t h e  
quadrang le .  These  exposures  a r e  t h e  b e s t  i l l u s t r a t i o n  o f  t h e  wide- 
s p r e a d  s i l i c i f i c a t i o n  of t h r u s t  s h e e t s  of c a r b o n a t e  r o c k s ,  where 
s i l i c a  h a s  migra ted  from t h e  s i l i c e o u s  York S l a t e  d u r i n g  t h r u s t i n g .  

Vv%crz c h l c r i r i c  s c h i s t s  o r  s l a t e  hzve been  t e c t o n i c a l l y  n ixed  
w i t h  P a l e o z o i c  c a r b o n a t e  r o c k s ,  ve ry  t h i c k  sequences  o f  impure rocks  
were  formed. Only t h e  more con t inuous  b o d i e s  a r e  d i f f e r e n t i a t e d  on 
t h e  map. 

Rocks of Unknov~n Age 

A s  d i s c u s s e d  i n  d e t a i l  by Sa insbury  , Hudson, Ewing, and Richards  
(1972a) t h e  problem of  t h e  o r i g i n  and age  of t h e  garnet-glaucophane 
b o d i e s  remains  one of t h e  most i m p o t t a n t  unsolved problems of t h e  
geology of  t h e  Seward P e n i n s u l a .  Two ages  of i n t r u s i v e s  seem t o  b e  
r e p r e s e n t e d  (Sa insbury  and o t h e r s ,  1970) .  The younger of t h e s e  may 
b e  a s  young as E a r l y  t o  Middle Cre taceous  i n  age ,  h a v i n g  been  
i n t r u d e d  d u r i n g  t h e  e a r l y  p a r t  o f  t h e  t h r u s t i n g .  

Throughout t h e  w e s t  p a r t  o f  t h e  quadrang le ,  numerous h i g h l y  
deformed l i m e s t o n e s  were  mapped, Where p r e s e n t  i n  s m a l l  exposures ,  
benea th  t h r u s t  p l a t e s ,  o r  i n  t h i n  b e d s ,  t h e s e  c a r b o n a t e  rocks  cannot  
b e  a s s i g n e d  by age.  

S u r f i c i n l  D e p o s i t s  

The s u r f i c i a l  d e p o s i t s  i n c l u d e  g l a c i a l  moraine ,  h i g h - l e v e l  
t e r r a c e  g r a v e l s  a l o n g  t h e  lower Casadepaga and Niukluk R i v e r s ,  
a l l u v i u m  a l o n g  major  streams, a ve ry  e x t e n s i v e  and t h i c k  b l a n k e t  
of h i g h - l e v e l  g r a v e l s  w e s t  of t h e  Solomon R i v e r ,  and t h i c k  s i l ts  
and sands  i n  t h e  c e n t r a l  p a r t  of t h e  quadrang le .  



The t h i c k  g r a v e l s  w ~ s t  of  t h e  Solomon R i v e r  a r e  covered a lmost  
c o m ~ l e t e l y  by t u n d r a ,  b u t  exposures  a l o n g  major  s t r e a m s  show t h a t  
they  a r c  a t  l e a s t  50 f e e t  t h i c k ,  and r a n g e  from c o a r s e  cobble- t o  
p e b b l e - s i z e  g r a v e l ,  t h e  clasts  of  which a r e  rounded by s t r e a m  a c t i o n .  
These could  r e p r e s e n t  outwash g r a v e l s  r e l a t e d  t o  t h e  g l a c i a t i o n  t h a t  
produced moraines  i n  t h e  Kruzgamepa R i v e r  v a l l e y .  

The t h i c k  s i l t s  and s a n d s  n o r t h w e s t  o f  Golovnin Lagoon l a p  
upward o n t o  t h e  low h i l l s  t o  t h e  w e s t ,  where t h e y  a r e  w e l l  exposed 
i n  most s t r e a m  v a l l e y s .  Here t h e y  c o n s i s t  p r i n c i p a l l y  of w e l l - s o r t e d  
s a n d s .  T h e i r  o r i g i n  is  n o t  s e t t l e d ,  b u t  they  may b e  g l a c i a l l y  
d e r i v e d .  

S t r u c t u r e  

The g e o l o g i c  s t r u c t u r e  is  s o  complex t h a t  i t  w i l l  b e  merely 
touched upon h e r e .  As a consequence of o v e r t h r u s t  f a u l t i n g  i n  t h e  
C o l l i e r  t h r u s t  b e l t  (Sa insbury ,  1969b) ,  a marked c leavage  was 
impar ted  t o  t h e  r o c k s ,  n o r t h w e s t - t r e n d i n g  f o l d s  were  developed and 
t h e n  deformed d u r i n g  con t inued  t h r u s t i n g ,  and rocks  of d i v e r s e  t y p e  
were  t e c t o n i c a l l y  mixed. Fol lowing t h e  t h r u s t i n g ,  s e v e r a l  d i s t i n c t  
s e t s  of normal  f a u l t s  were  deve loped ,  chopping t h e  t h r u s t  p l a t e s  
i n t o  l i n e a r  o u t c r o p  p a t t e r n s  t r e n d i n g  nor thwes t .  

Fo l lowing  t h e  development of t h e  f a u l t s  t r e n d i n g  nor thwes t  and 
n o r t h e a s t  , t h e  K i g l u a i k  hlountains , i n  t h e  n o r t h w e s t  c o r n e r  of t h e  
q u a d r a n g l e ,  were  u p l i f t e d  t o  form a h o r s t  bounded on t h e  n o r t h  and 
s o u t h  f r o n t s  by s t r o n g  normal f a u l t s  t r e n d i n g  e a s  t -nor theas  t . 
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Description o f  map u n i t s  

I Q.1 I Alluvium 

1 Q c  
S u r f i c i a l  cover - p r i n c i p a l l y  tundra and s o i l ,  l o c a l l y  f r o s t -  

r i v e n  r e g o l i t h  and colluvium p a r t l y  covered by tundra 

Beach d e p o s i t s  

Sand and s i l t y  sand, l o c a l l y  we l l  washed. May be r e l a t e d  t o  a  
former s e a  l e v e l  h igher  than p re sen t  

Tundra-covered g rave l  

Te r r ace  g r a v e l s  a long  the  Casadepaga and upper Niukluk Rivers  

Morainal d e p o s i t s  and s t ream al luvium composed p r i n c i p a l l y  o f  
reworked morainal  depos i t s .  Shown on ly  where bedrock i s  com- 
p l e t e l y  mantled. Mostly covered by tundra  (no t  shown on mo- 
r a i n e )  

B a s a l t i c  vo l can i c  rocks,  p r e s e n t  o n l y  on Bear Creek 

Gneiss ic  and caLac las t ic - tex tured  coarse-gra ined  p o r p h y r i t i c  
b i o t i t e  g r a n i t e  

LIMESTONE, MARBLE, AND DOLOMITE 

Limestone and marble w i th  r e a d i l y  d i s c e r n a b l e  bedding. Cons i s t s  
p r i n c i p a l  1 y ok medium-bedded gray  t o  dark-gray lirnes tone, 
wea ther ing  medium gray  

Dolomite . 
Marble and s c h i s t o s e  marble - l o c a l  r e l i c t  bedding and s t r u c -  

t u r e s  sugges t ive  o f .  f o s s i l s  o r  c h e r t  nodules,  l o c a l  c o l o r  
v a r i a t i o n s  r e f l e c t  o r i g i n a l  l i t h o l o g i c  d i f f e r e n c e s  

T e c t o n i c a l l y  mixed rocks  c o n s i s t i n g  of  Pa leozoic  carbonate  
rocks  and c h l o r i t i c  s c h i s t  o r  s l a t e  

I Dl / Dark carbonaceous l imestone w i t h  d i scont inuous  beds and f r ag -  
ments o f  b lack  s h a l e  

Medium- t o  thick-bedded gray  t o  dark-gray limestone, i n  part 
converted t o  marble 



ARGILLACEOUS DC1.CMZTl.C LIMESTONE 

Thin-bcddcd schistose argillaceous and dolowitic limestone; 
generally highly dcformed, and containing numerous vitreous 
quartz veinlets. Weathers to thin slabs and fragments 
stained limonitic yellow 

Highly deformed equivalent of p6l - more schistose and more 
micaceous 

Marbleized equivalent of p61 

CASADEPAGA SCHIST - Feldspathic, chloritic schist of igneous 
origin, 

YORK SLATE 

Faintly- to moderately-foliated graphitic siltite, phyllite, 
and calcareous graywacke 

Layered quartz gneiss, quartz-biotite semi-gneiss, and quartz 
schist; tectonic equivalent of p6s 

Biotite-quartz-graphite schist, graphitic siliceous calc- 
silicate rock: and andalusite-biotite schist; all are meta- 
morphose~ equivalents of pGs and p6st 

Medium- to dark-gray limestone and marble that weather medium 
gray where least deformed. Most common in upper part of 
p6s unit 

Chlorite-albite-epidote-amphibole schist, in part of volcanic 
origin, and less schistose, epidote-plagioclase-amphibole 
rock which may represent metamorphosed intrusive rocks of 
much younger age 

I p € l s  I Scbistose marble surrounded by chloritie schist; may represent 
limestone originally intercalated in a marine volcaniclastic 
sequence. Commonly contains chlorite and quartz grains 

Quartz-biotite-graphite-plagioclase-garnet paragneiss and 
semi-gneiss, locally containing sillimanite. Many small 
bodies of younger granitic rock are unmapped. Boundaries 
with p6sm and p6st are gradational, suggesting gneiss is a 
high-grade equivalent of the York Slate 



UNITS OF IXlKNCI.:N AGE 

Gabbro, metagilbbro, and metamorphosed dark igneous rocks - 
l o c a l l y  i n t r u d e  t h r u s t  s h e e t s  of  Pa leozoic  carbonate  rocks, 
a s  wel l  as c h l o r i t i c  s c h i s t ;  many a r e  garnet-glaucophane 
rocks. I n  an e a r l i e r  r e p o r t  (Sainsbury and o the r s ,  1970) 
t he se  were r e f e r r e d  t o  t h e  Precambrian, bu t  some may be a s  
young a s  Ea r ly  Cretaceous, and in t ruded  i n  t h e  early 
s t a g e s  of  t h e  t h rus t i ng .  Only t h e  more conspicoua bodies  
a r e  shown 

S c h i s t o s e  l imes tone  and marble - i s o l a t e d  exposures  which 
cannot be ass igned  bu t  which probably belong t o  one of t h e  
known u n i t s  



P l a c e r  gold mine 

Contacts  

A. T r a n s i t i o n a l  ac ros s  a few f e e t  t o  hundreds of  f e e t  
B. Sharp con tac t  wa l l  e1:;)sscd 
C. Open ends i n d i c a t e  t h a t  bad cont inues  an unknown d i s t a n c e  beyond 

exposure 
A 1  I. c o n t a c t s  clashed where i n f e r r e d  o r  approximately loca ted ,  do t t ed  

where concealed 

F a u l t s  

A. Thrus t  f a u l t ;  sawtec th  on upper p l a t e .  Dashed whore approximately 
l oca t ed ,  d o t t e d  where concealed, quer ied  where i n f e r r e d  o r  
doubt fl-!l 

IJ. High-angle tault. Dashed where approximately ioca ted ,  d o t t e d  
where concealed, quer ied  where doubt fu l  

.-+_ - - _ _ 

Anticl.ine. Dashed where a x i s  i s  approximately l o c a t e d  
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