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Reconnaissance geologic  map of t h e  Solomon D-6 quadrangle,  

Seward Peninsula ,  Alaska 

C. L. Sainsbury, Travis  Hudson, Rodney Ewing, and Thomas Richards 

INTRODUCTION 

The Solomon D-6 15- by 30-minute quadrangle l i e s  20 miles  north-  
east of Nome, Alaska, and ad jo ins  on t h e  e a s t  t h e  Nome D-1 quadrangle 
mapped by Hummel (1962b) and on the  west t h e  Solomon D-5 quadrangle 
mapped by Smith (1910). 

P l ace r  gold has been produced from Iron Creek and many of i t s  
t r i b u t a r i e s ,  and a smal l  amount of copper was shipped from t h e  Wheeler 
mine. Many lode  prospec ts  contain smal l  amounts of copper i n  s i l i c i -  
f i e d  l imestone wi th in  and nea r  t h e  base of t h r u s t  p l a t e s  of carbonate 
rocks. Other lodes  c o n s i s t  of well-defined veine conta in ing  gold and 
base-metal s u l f i d e  minera ls ,  bu t  none has been commercially product ive,  

Mapped rock u n i t s  inc lude  the  "York S l a t e , "  of Precambrian age, 
which c o n s i s t s  of a h ighly  deformed and t h i c k  sequence of g r a p h i t i c  
ca lcareous  s i l t i t e ,  which conta ins  t h i n  l imestone beds and i n t e r c a l a t e d ( ? )  
v o l c a n i c l a s t i c  rocks,  and Paleozoic carbonate rocks ,  which have been 
converted l a r g e l y  t o  marble and s c h i s t o s e  marble. Along and n e a r  t h e  
Kigluaik Momtains i n  t he  no r th  p a r t  of t h e  quadrangle,  quartzo- 
f e l d s p a t h i c  gne isses  of Precambrian age a r e  in t ruded  by fine-grained 
g ran i t e .  A very t h i c k  sequence of s c h i s t o s e  thin-bedded a rg i l l aceous  
and dolomi t ic  l imestone o v e r l i e s  t he  York S l a t e  and i s  c o r r e l a t i v e  with 
a e i m i l a r  rock o r i g i n a l l y  mapped i n  t h e  York Mountains. 

S u r f i c i a l  depos i t s ,  cons i s t i ng  p r i n c i p a l l y  of moraine and stream- 
reworked moraine, mantle l a r g e  p a r t s  of t he  quadrangle.  

MAPPING METHODS 

The a r e a  no r th  of t he  Kruzgemapa River where road access  is  good 
wae compiled from conventional ground t r a v e r s e s  wi th  some h e l i c o p t e r  
con t ro l .  South of t he  Kruzgemapa River,  mapping w a s  done by a combina- 
t i o n  of foo t  t r a v e r s e s  by Hudson and Ewing from f i e l d  base camps, and 
by f o o t  and l i g h t - a i r c r a f t  t r a v e r s e s  by Sainsbury. Approximately 10 
man-days were spent  no r th  of t h e  Kruzgemapa River ,  and about 20 man- 
days of f o o t  t r a v e r s e  south of t h e  r i v e r  wi th  supplelnentary mapping 
of about 25 hours from the  l i g h t  a i r c r a f t .  About 6 hours of h e l i c o p t e r  
time were used t o  r e f i n e  t h e  map, c o l l e c t  samples, and map inacces s ib l e  
areas of complex s t r u c t u r e .  



The r e s p o n s i b i l i t y  f o r  t he  f i n a l  assignment of all u n i t s  r e s t s  
with Sainsbury, who a l s o  s tud ied  rock samples i n  t he  labora tory .  
Many of t h e  carbonate rocks have an uncer ta in  age, f o r  most a r e  
metamorphosed t o  marble and t h e  bedding has been almost o b l i t e r a t e d  
by a  s t r o n g  cleavage, which precludes a  d e f i n i t e  age assignment. 

GEOLOGY 

Owing t o  t he  complex t h r u s t  and normal f a u l t i n g  t h e  s t r a t i g r a p h i c  
succession was determined by comparing l i t h o l o g i e s  with t h e  type 
s e c t i o n  as e s t a b l i s h e d  i n  t h e  York Mountains, some 70 miles  west 
(Sainsbury , 1969). 

S t ra t igraphy 

York S l a t e  

This formation,  which crops out  discont inuously throughout t h e  
Seward Peninsula ,  i s  c o r r e l a t i v e  wi th  a  u n i t  o r i g i n a l l y  def ined by 
C o l l i e r  (1902) i n  the  York Mountains, approximately 70 miles west. 
Owing t o  tectonism and thermal metamorphism, t h e  York S l a t e  i n  t he  
Solomon D-6 quadrangle v a r i e s  from a g r a p h i t i c  b i o t i t e - a n d a l u s i t e  
s c h i e t  no r th  of the  Kruzgemapa River t o  a h ighly  l i n e a t e d  g r a p h i t i c  
p h y l l i t e  cu t  by numerous qua r t z  v e i n l e t s  i n  t h e  a r e a  south of t h e  
r i v e r .  Where l e a s t  deformed, t he  o r i g i n a l  t e x t u r e  is  c l e a r l y  v i s i b l e ,  
and t h e  rock c o n s i s t s  of rounded s i l t - s i z e d  quar tz  g ra ins  i n  a  
g r a p h i t i c  and carbonaceous matr ix.  Local ly,  carbonate cement is 
conspicuous. Where most i n t ense ly  deformed beneath major t h r u s t  
f a u l t s ,  the  rock grades t o  a  layered  nongraphi t ic  quar tz  gne iss .  In 
a l l  types of s l a t e ,  t he  high s i l i c a  content ,  which exceeds 81  percent  
i n  moat rocks,  and t h e  g raph i t e  a r e  d i agnos t i c  of t h e  formation. 
Locally, t h i n  i n t e r l a y e r e d  dark-gray l imestones i n  t h e  s l a t e  a r e  
l a r g e l y  converted t o  marble o r  s c h i s t .  The carbonate beds a r e  most 
common i n  the  upper part: of the  formation and many a r e  mapped sepa ra t e ly .  

C h l o r i t i c  and Fe ldspa th ic  Sch i s t s  

C h l o r i t i c  s c h i s t s  and r e l a t e d  rocks ,  which form g rea t  expanses 
of bedrock i n  t h e  quadrangle,  a r e  be l ieved  t o  be l a r g e l y  i n t e r c a l a t e d  
i n  t h e  s l a t e  and probably represent  metamorphosed volcanic  rocks. 
Equivalent rocks i n  nearby a reas  were r e f e r r e d  t o  t h e  Nome Group by 
C o l l i e r  (1902) , Mof f i t  (1913), Hummel (1962a, b)  , and Sainsbury , 
Coleman, and Kachadoorian (1970). The mapping i n  1970-1971 sugges ts  
t h a t  t h e  Nome Group a s  o r i g i n a l l y  def ined  conta ins  rocks which 
probably inc lude  Precambrian and Paleozoic s t r a t a ,  a s  w e l l  a s  
ech ia tose  mafic rocks which may be of much younger age. On t h e  
map of t he  Solomon D-6 quadrangle and on o the r s  prepared i n  1971, 
t h e  des igna t ion  of Nome Group is  abandoned, and t h e  c h l o r i t i c  and 
f e ldepa th i c  s c h i s t s  a r e  included i n  the  York S la t e .  



The c h l o r i t i c  rocks range from g l i s t e n i n g  s c h i s t s  and p h y l l i t e s  
t o  more massive but  s t i l l  f o l i a t e d  rocks with a  high percentage of 
f e ld spa r .  North of the Kruzgemapa River ,  a s  w e l l  as southeas t  of 
Salmon Lake, the  c h l o r i t e  f l akes  a r e  l a r g e r ,  and b i o t i t e  i s  p re sen t ,  

Variable  l i t h o l o g i c  types and t ex tu re s  a r e  found i n  t he  l a r g e  
mass of Eeldspathic  rocks no r theas t  of t h e  Casadepaga River, and 
metamorphosed mafic i n t r u s i v e  rocks younger than t h e  s l a t e  may be 
included.  In  t h i s  a r ea  weakly f o l i a t e d  a l b i t e - c h l o r i t e  s c h i s t s  are 
common. 

Contacts between t h e  s l a t e  and c h l o r i t i c  s c h i s t s  commonly a r e  
g rada t iona l ,  sometimes over  s e v e r a l  hundred f e e t  of s e c t i o n ,  although 
t h e  e a a t  contac t  of t h e  b e l t  of a l b i t e - c h l o r i t e  s c h i s t s  c rosscuts  
eeve ra l  o t h e r  rock types ,  and i s  i n t e r p r e t e d  a s  a  t h r u s t - f a u l t  contact .  

I n  t he  headwaters of S h e r r e t t  Creek, i n  t he  no r theas t  p a r t  of 
t h e  mapped a r e a ,  t h e  c h l o r i t i c  rocks a r e  thermally metamorphosed, 
and c a l c - s i l i c a t e  rock has developed, suggest ing t h a t  an i n t r u s i v e  
rock unde r l i e s  t he  a rea .  To t h e  e a s t ,  t he  c h l o r i t i c  s c h i s t s  a r e  
t r a n s i t i o n a l  t o  s l a t e  o r  s c h i s t o s e  l imestone i n t e r c a l a t e d  i n  t h e  
s l a t e s .  

Carbonate Rocks 

The carbonate rocks of the  quadrangle inc lude  t h i n  s t r a t a  
i n t e r c a l a t e d  i n  s l a t e  o r  c h l o r i t i c  s c h i s t  of Precambrian age, and 
t h i c k e r  u n i t s  assigned a late Precambrian and Paleozoic age. 

Argil laceous dolomi t ic  l imestone and calci te-mica s c h i s t s  

A very t h i c k  sequence of thin-bedded s c h i s t o s e  a rg i l l aceous  
l imestones occupies much of t h e  quadrangle and o v e r l i e s  t h e  s l a t e  
wi th  a t r a n s i t i o n a l  contac t .  These limestones a r e  c l e a r l y  corre- 
l a t i v e  wi th  s i m i l a r  rocks f i r s t  descr ibed by Sainsbury (1969) i n  
t h e  western Seward Peninsula ,  and assigned by him t o  t h e  upper 
Precambrian. Between the  Casadepaga and Eldorado Rivers ,  t hese  
rocks a r e  continuously exposed, forming rounded h i l l s  ba re  of 
vege ta t ion  and wi th  l i m o n i t i c  yel lowish co lor .  They a r e  f o r  t h e  
most p a r t  moderately s c h i s t o s e ,  wi th  f o l i a t i o n  planes c ross ing  
t h e  a rg i l l aceous  bands. Small v i t r eous  quar tz  v e i n l e t s  a r e  l o c a l l y  
common. 

The b e l t  of s i m i l a r  rocks along Telegram Creek i s  bel ieved t o  
be a more h ighly  deformed equiva len t  of t h e  thin-bedded l imestones 
j u s t  descr ibed.  Sch i s t s  composed of c a l c i t e ,  c h l o r i t e ,  and white  
mica predominate i n  t h i s  a r ea ;  some of t h e  s c h i s t s  have no t i ceab le  
g raph i t e  nea r  con tac t s  wi th  the  g r a p h i t i c  s l a t e s ,  



Carbanate rocks of Ordovician (?)  age 

Carbonate rocks which a r e  l i t h o l o g i c a l l y  s i m i l a r  t o  f o s s i l i f e r o u s  
Lower Ordovician limestones of t he  western Seward Peninsula  (Sainsbury, 
1969) form h i l l  926 about 3 miles  e a s t  of Salmon Lake. The rocks a r e  
markedly cleaved,  bu t  some bedding i s  s t i l l  v i s i b l e ,  showing t h a t  the  
rocks o r i g i n a l l y  cons is ted  of interbedded limestone with t h i n  a r g i l l a -  
ceous pa r t i ngs .  S t ruc tu re s  sugges t ive  of deformed f o s s i l s  a r e  spar ingly  
present. Although most of t h e  rocks a r e  t h i n  bedded, a f e w  of t he  beds 
a r e  as much as 18 inches th i ck .  

Carbonate rocks of Devonian (? )  age 

Rocks assigned t o  t h e  Devonian(?) a r e  r e s t r i c t e d  t o  a s i n g l e  t h r u s t  
p l a t e  between Gassman and Venetia Creeks. Extensive t e c t o n i c  dolomite 
and dolomite b r e c c i a  a r e  developed nea r  t h e  t h r u s t ,  and dolomite i r regu-  
l a r l y  rep laces  the  r e s t  of t h e  rocks. Where l e a s t  a l t e r e d ,  t h e  l imestones 
a r e  dark  gray t o  b lack ,  and conta in  bits and fragments of s h a l e  broken 
and s c a t t e r e d  during deformation of t he  l imestone. Although f o s s i l s  were 
no t  observed, these  carbonate rocks a r e  l i t h o l o g i c a l l y  i d e n t i c a l  t o  fos- 
s i l i f e r o u s  Devonian rocks on Har r i s  Dome, about 40 miles  t o  t h e  no r th  and 
e a a t  and a r e  assigned t o  t he  Devonian. 

Marble, l imestone,  and dolomite of und i f f e ren t i a t ed  Paleozoic age 

A high r idge  of h i l l s  e a s t  of Telegram Creek i s  composed of gray- 
weathering marble and limestone. Although moat of t he  rocks a r e  recrys-  
t a l l i z e d  t o  cleaved marble, bedding planes were observed l o c a l l y .  Color 
bands also i n d i c a t e  o r i g i n a l  d i f f e r ences  i n  t h e  l imestones.  No f o s s i l s  
were found i n  t hese  carbonate rocks ,  but r e c r y s t a l l i z e d  che r t  ie l o c a l l y  
abundant as l e n t i l s  and nodules.  The rocks comprise a f au l t ed  t h r u s t  
p l a t e  t h a t  extends i n t o  the  ad jo in ing  quadrangle.  

These carbonate  rocks represent  what must have been thousands of 
feet of beds before  deformation, and they a r e  assigned t o  t he  Paleozoic.  
They a r e  most probably metamorphosed Ordovician rocks ,  but  i n  t he  absence 
af f o s s i l s  they cannot be assigned more c lose ly  than Paleozoic.  E a r l i e r  
workers (Smith, 1910) a l s o  co r r e l a t ed  these  rocks with the  "Sowik l imestone,"  
which was considered t o  be of Ordovician(?) age. 

East of the headwaters of American Creek, a dolomitized t h r u s t  shee t  
forms two k l ippen  which a r e  t he  northwest cont inua t ion  of a l a r g e r  t h r u s t  
shee t .  Converted e n t i r e l y  t o  dolomite t h a t  weathers f a i n t l y  reddish t o  
pale orange, t he  racks a r e  cu t  by innumerable qua r t z  v e i n l e t s  n e a r  t he  
t h r u s t .  S i l i c a ,  which migrated from the  underlying s i l i c e o u s  g r a p h i t i c  
York S l a t e ,  a l s o  has ex t ens ive ly  replaced the  b recc i a t ed  dolomite near  
t h e  t h r u s t  f a u l t .  No f o s s i l s  were found, bu t  t hese  rocks a r e  assigned 
t o  t h e  Paleozoic because of t h e i r  s i m i l a r i t y  t o  dolomitized Ordovician 
carbonate rocks of t h e  York Mountains. 



Impure marble and limestone of und i f f e ren t i a t ed  Paleozoic age 

Included i n  t h e  b e l t  of carbonate rocks a r e  impure marbles of 
probable Paleozoic age t h a t  a r e  t e c t o n i c a l l y  mixed wi th  underlying 
c h l o r i t i c  s c h i s t s  o r  s l a t e .  On weathered outcrop these  mixed rocks 
a r e  marked by t h e  spa r se  development of tundra ,  which r e f l e c t s  t he  
impur i t i e s  of t he  rocks ,  and by a d i s t i n c t l y  more s c h i s t o s e  s t r u c t u r e .  
The impur i t i e s  range from a small  amount of c h l o r i t e  o r  g raph i t e  t o  
such amounts t h a t  t he  rocks a r e  b e s t  c a l l e d  c h l o r i t e - c a l c i t e  s c h i s t s ,  
o r  g r a p h i t i c  c a l c i t e  s c h i s t s .  Even though they a r e  grouped a s  one 
rock type on t h e  map, they a r e  charac te r ized  by d i v e r s i t y  of l i t h o l o g y ,  
weathering p r o p e r t i e s ,  and s c h i s t o s i t y .  

Limestone, marble, and impure marble of unknown age (1s and l e i )  

Several  smal l  t o  ex tens ive  b e l t s  of carbonate rocks cannot be 
conf ident ly  assigned by age. These c o n s i s t  of h ighly  deformed marble,  
marble s c h i s t ,  and impure carbonate s c h i s t s  which may be e i t h e r  Paleozoic 
o r  Precambrian carbonate rocks. They may be e i t h e r  i n  t h r u s t - f a u l t  
contac t  with underlying o r  over ly ing  rocks,  o r  t e c t o n i c a l l y  mixed 
r o  cka . 

I n  genera l ,  t he  carbonate rocks weather l i g h t  gray t o  medium gray 
without  d i s c e r n i b l e  bedding. Var ia t ions  i n  l i t h o l o g y ,  co lo r ,  and t e x t u r e  
occur  w i th in  s h o r t  d i s t ances  and i t  is  d i f f i c u l t  t o  v i s u a l i z e  t hese  co lo r  
changes as represent ing  o r i g i n a l  l i t h o l o g i c  v a r i a t i o n s .  A s  most of t hese  
carbonate  rocks occur i n  a reas  of g rea t  s t r u c t u r a l  complexity, o r  n e a r  
known t h r u s t  f a u l t s ,  i t  i s  most l i k e l y  t h a t  t h e i r  d i v e r s i t y  of appearance 
and l i t h o l o g y  is  con t ro l l ed  i n  p a r t  by t h e  t e c t o n i c  mixing of u n i t s .  

Conglomerate of Quaternary age 

On S h e r r e t t  Creek, just south of t he  t r a c t o r  t r a i l ,  a cutbank 
exposes conglomerate t h a t  conta ins  pebbles and cobbles of g r a n i t e ,  
gne i s s ,  and b i o t i t e  s c h i s t ,  which sugges ts  a  source a r e a  i n  t he  Kigluaik 
Mountains. The conglomerate i s  ove r l a in  by g l a c i a l  moraine, and i t  is  
poss ib l e  t h a t  t he  conglomerate r ep re sen t s  an o l d e r  l i t h i f i e d  moraine 
of a g l a c i a t i o n  e a r l i e r  than represented by t h e  ex tens ive  moraine t h a t  
covers t h e  v a l l e y  of t h e  Kruzgemapa River. 

Metamorphic Rocks 

In add i t i on  t o  l o c a l  v a r i a t i o n s  caused by t e c t o n i c  even t s ,  a  
widespread thermal metamorphism accompanied t h e  i n j e c t i o n  of l a r g e  
and small g r a n i t i c  bodies  i n  t he  Kigluaik Mountains, producing s c h i s t s  
and paragneisses .  These metamorphic rocks were c a l l e d  t h e  Tigaraha 
schists by Moffi t  (1913), and t h i s  des igna t ion  is  r e t a ined  by 
Sainsbury, Coleman, and Kachadoorian (1970), who ass ign  them t o  t h e  
Precambrian. Through t h e  use of whole-rock rubidium-strontium methods, 
Carl Hedge determined age da t e s  of approximately 750 m.y. from some 
of t h e  paragneiases  i n  t h e  Kigluaik Mountains (Sainsbury and o t h e r s ,  
1971), and thus corroborated a Precambrian age. 



South of Salmon Lake, the  s l a t e s  show the  beginning of thermal 
metamorphism, bu t  b i o t i t e  and anda lus i t e  do not  become common u n t i l  
t he  Kruzgemapa River i s  crossed. Along t h e  south s i d e  of t he  Kigluaik 
Mountains, g r a p h i t i c  b i o t i t e  s c h i s t s  a r e  i n  t h r u s t - f a u l t  contac t  with 
b i o t i t e - c h l o r i t e  s c h i s t s .  A sharp change occurs  i n  t h e  a t t i t u d e  of 
cleavage and s c h i s t o s i t y  across  t h e  t h r u s t ,  bu t  t h e  main break i n  
metamorphism occurs along a normal fault: nea r ly  p a r a l l e l  t o  t h e  t h r u s t  
f a u l t .  

I n  t he  headwaters of Cra t e r  Creek, t he  metamorphic rank increases  
sha rp ly ,  and quar tz -graphi te -b io t i te  paragneiss  is developed. The 
large amount of g raph i t e  i n  t hese  rocks sugges ts  t h a t  they represent  
h ighly  metamorphosed s l a t e .  

I n t r u s i v e  Rocks 

Mapped i n t r u s i v e  rocks i n  t he  Solomon D-6 quadrangle c o n s i s t  of 
numerous p lug l ike  bodies  of metagabbro, of which only t h e  more obvious 
are shown, and of f ine-grained g r a n i t e  i n  t h e  Kigluaik Mountains. 
Numerous amall d ikes  of mafic rocks,  g r a n i t i c  rocks,  md pegmatite8 
a r e  widespread i n  t h e  Kigluaik Mountains, bu t  a r e  no t  shown on t h e  map. 
Smith (1909) found no g r a n i t i c  i n t r u s i v e  rocks south of the Kruzgemapa 
River. 

Although the  g r a n i t e  i s  c l e a r l y  Cretaceous i n  age t h e  mafic i n t r u s l v e  
rocks cannot yet: be assigned a d e f i n i t e  age. Some of t h e  mafic rocks 
a r e  i n t r u s i v e  i n t o  t h e  Upper Precambrian thin-bedded l imes tones ,  as 
on t h e  r idge  between Gassman and Venetia Creeks, where mafic i n t r u s i v e 8  
have metamorphosed the  l imestones and sharp ly  t i l t e d  t h e  cleavage. 
Elsewhere, maflc bodies  i n t r u s i v e  i n t o  t h e  l imeatone have been folded 
and metamorphosed with the  enc los ing  rocks. Small bodies  of c h l o r i t i c  
schiat i n  t he  Paleozoic carbonate  rocks e a s t  of Telegram Creek could 
r ep re sen t  e i t h e r  s l i v e r s  of s c h i s t  folded o r  f a u l t e d  i n t o  t h e  carbonate 
rocks ,  o r  i n t r u s i v e  rocks folded and metamorphosed with the  enc los ing  
marble. 

The age of t h e  mafic i n t r u s i v e  rocks remains one of the most 
important unsolved problems of Seward Peninsula  geology, with important 
r ami f i ca t ions  on major problems such a s  the  age of t h e  b l u e s c h i s t  rocks 
(Sainabury and o t h e r s ,  1970), t h e  depths a t  which t h r u s t i n g  occurred,  
and t h e  age assignment of metamorphosed carbonate rocks in t ruded  by 
gabbros. The problem is  examined i n  some d e t a i l  i n  t h i s  r epo r t .  

S imi la r  mafic rocks i n  t h e  York Mountains, some 70 miles  wes t ,  
were assigned a pre-Ordovician age by Sainsbury (1969), based upon 
t h e  f a c t  t h a t  such rocks were common i n  thelYork s l a t d l o f  Precambrian 
age,  r a r e  i n  t h e  overlying upper Precambrian thin-bedded l imestones,  
and completely absent  i n  t he  ex tens ive  Ordovician rocks. S imi l a r  
r e l a t i o n s  he ld  t r u e  f o r  much of t h e  Seward Peninsula ,  and metamorphosed 



mafic i n t r u s i v e  rocks have never been found by Sainsbury i n  f o s s i l i f e r o u s  
Paleozoic carbonate  rocks. On t h e  b a s i s  of these  r e l a t i o n s  e s t a b l i s h e d  
i n  the York Mountains, a l l  carbonate rocks t h a t  were in t ruded  by meta- 
gabbro were considered t o  be of Precambrian age. With a d d i t i o n a l  work 
i n  a r eas  a s  f a r  as 100 miles d i s t a n t ,  t h i s  c r i t e r i o n  f o r  a Precambrian 
age was c a s t  i n  doubt,  f o r  a t  s e v e r a l  p laces  metagabbros were found i n  
carbonate  rocks t h a t  displayed r e l i c t  bedding, c h e r t ,  and s t r u c t u r e s  
suggeet ive of f o s s i l s ,  i n d i c a t i n g  a  Paleozoic age. Moreover, i t  has 
beco~ae doubt fu l  t h a t  t h i c k  and pure carbonate  rocks occur i n  t h e  Pre- 
cambrian rocks of t h e  Seward Peninsula.  

Wummel (1962a, b )  found l a r g e  numbers of metamorphosed i n t r u s i v e  
rocks i n  l imestones i n  t he  Nome a r e a  ad jo in ing  t h e  Solomon D-6 quadrangle. 
These i n t r u s i v e s  range from metagabbro t o  me tad io r i t e  and g r a n i t e ,  and 
may r ep resen t  a  long- las t ing  i n t r u s i v e  cyc le  (C .  L. Hummel, o r a l  commun., 
1970, 1971). No s i m i l a r  s u i t e  of i n t r u s i v e  rocks i s  recognized i n  t h e  
Solomon D-6 quadrangle,  but  the gabbros and metagabbros a r e  chemically 
and minera logica l ly  equiva len t  i n  t he  two areas .  I f  Humrnel's assignment 
of a  Paleozoic o r  younger age t o  the metagabbros is  c o r r e c t ,  then t h e  
a l t e r e d  l i m s t o n e s  and marbles i n  t h e  Solomon D-6 and Nome D-1 and C-1 
quadrangles t h a t  a r e  cut by metagabbros could be Paleozoic In  age, and 
seemingly i n t e r s t r a t i f i e d  with rocks assigned by Sainsbury t o  t h e  Pre- 
cambrian as a  r e s u l t  of t h r u s t  f a u l t s .  Nevertheless ,  i t  remains t r u e  
t h a t  rocks c l e a r l y  da t ab le  by f o s s i l s  as of Paleozoic age a r e  seldom 
in t ruded  by metagabbros, whereas a l l  pre-Paleozoic rocks a r e  in t ruded  
by numerous metagabbros, most of which a r e  r e c r y s t a l l i z e d  t o  some degree 
and which were deformed during the  Cretaceous t h r u s t i n g  (see Sainsbury 
and o t h e r s ,  1970, f o r  mineral  assemblages). However, a s  t h r u s t i n g  post-  
d a t e s  a l l  t h e  carbonate rocks ,  i t  is  e n t i r e l y  poss ib l e  t h a t  many of the 
s c h i a t o s e  marbles a r e  dynamically d e f o r ~ d  Paleozoic rocks. If s o ,  
Intrusive mafic rocks may be as young a s  Early Cretaceous, and more 
than one i n t r u s i v e  cycle  may be represented.  

The g r a n i t e  body i n  t he  northwest corner  of t h e  quadrangle c o n s i s t s  
of un fo l i a t ed  f ine-grained g r a n i t e  o r  qua r t z  monzonite, s i m i l a r  t o  many 
o t h e r  plugs and s tocks  mapped elsewhere i n  t h e  Kigluaik Mountains. A 
common c h a r a c t e r i s t i c ,  i n  add i t i on  t o  composition, is  t h e  unusually l a r g e  
amount of a l l an i t e - - s ing le  t h i n  s e c t i o n s  commonly show numerous g ra ins  
(as  many a s  28) . 

St ruc tu re  

The geologic  s t r u c t u r e  is  extremely complex i n  much of t h e  quadrangle,  
e s p e c i a l l y  i n  t h e  e a s t e r n  p a r t .  West of t h e  Casadepaga River ,  t h e  a r g i l l a -  
ceous l imestones may l i e  along a l a r g e  complex s y n c l i n a l  s t r u c t u r e  t rending  
no r th ,  bu t  t he  nor thern  border  of t he  a rg i l l aceous  l imestones i s  marked 
by a  t h r u s t  f a u l t  wi th  t h i c k  b r e c c i a  along t h e  t h r u s t .  



East of t h e  Casadepaga River ,  a l l  f o l i a t i o n  planes d ip  wes t e r ly ,  
r e f l e c t i n g  t h e  i n t e n s e  eastward t h r u s t i n g  and t h e  r e l a t e d  fo ld ing .  In 
t h i s  a r e a  prominent l i n e a t i o n s  (microfold axes and dragfo ld  axes) a r e  
h o r i z o n t a l  o r  plunge gent ly  sou theas t  o r  northwest ,  again t h e  conse- 
quence of eastward th rus t ing .  They c l e a r l y  record eastward t r a n s p o r t .  

Along and east of Telegram Creek, t h i n  bands of h ighly  deformed 
rocks are bounded by s t r o n g  normal f a u l t s  t rending  northwest ,  and the  
foliation d ips  west more s t e e p l y  than along t h e  Casadepaga River. This 
zone of c l o s e l y  spaced f a u l t s  cont inues i n t o  t h e  adjoiningquadrangle,  
and unquestionably marks a major and deepseated s t r u c t u r a l l y  complex 
belt. 

Thrust f a u l t a  a r e  b e s t  observed a t  t he  base of t h e  Paleozoic rocks 
between Gassman and Venetia Creeks, a t  t h e  base of t h e  l a r g e  s h e e t  of 
carbonate  rocks east of I ron  Creek, and a t  t h e  base of t h e  dolomite 
e a s t  of American Creek. Although the  t h r u s t i n g  is unmistakable, i t  i ~ (  
worthwhile t o  l i s t  geologic  condi t ions  and c r i t e r i a  gene ra l ly  used t o  
e e t a b l i s h  t h e  t h r u s t  f a u l t s .  These are:  

1. Sharp discordance of rock u n i t s  along t h e  t h r u s t s ,  wi th  t h e  
t h r u a t  p lane  t r a n s e c t i n g  bedding o r  s t r u c t u r e s  i n  both upper and lower 
u n i t s .  

2.  Tectonic dolomite developed along t h e  t h r u s t ,  and extending 
i r r e g u l a r l y  above the  f a u l t .  Dolomite is  usua l ly  b recc i a t ed  by con- 
t inued  movement. 

3. S i l i c i f i c a t i o n  of carbonate rocks along t h e  t h r u a t  p lane  wi th  
the  s i l i c a  gene ra l ly  der ived  from t h e  overridden rocks. Tremendous 
volumes of s i l i c a  have been mobilized during t h e  t h r u s t i n g ,  

4. Fragments of fore ign  rocks ,  such a s  s l a t e s ,  c h l o r i t i c  s c h i s t ,  
o r  metagabbro, dragged up i n t o  t h e  carbonate rocks,  where they l i e  
completely surrounded by carbonate.  These were commonly r e f e r r e d  t o  
as " t e c t o l i t h a "  during our  mapping. 

5. Sl ickensided dolomite,  o r  s l i ckens ided  s i l i c i f i e d  dolomite 
along suspected t h r u s t s .  

6. Lines of sp r ings  t h a t  i s s u e  a t  contac ts  suspected t o  be t h r u s t  
f a u l t s ,  e s p e c i a l l y  where t h e  upper p l a t e  i s  carbonate rocks (see l a r g e  
sp r ings  west of t he  no r th  end of t he  main t h r u a t  p l a t e  e a s t  of I ron 
Creek) . 

7. In tense  crumpling of bedding o r  s c h i s t o s i t y  i n  rocks under- 
l y i n g  major t h r u s t  p l a t e s  of  carbonate rocks. 

8. Transect ing of map u n i t s  by o the r  map u n i t s .  

9. Oversteepening of bedding o r  s c h i s t o s i t y  a t  t h e  base of over- 
r i d i n g  p l a t e s ,  a f e a t u r e  observed a t  many localities. 



Even though a l l  of these  r e l a t i o n s  a r e  seldom observed a t  a 
s i n g l e  t h r u s t ,  s e v e r a l  of them commonly a r e  present  and d e f i n i t e l y  
s e r v e  t o  e s t a b l i s h  the  t h r u s t  f a u l t .  

In t h e  Kigluaik Mountains, which a r e  bounded t o  t he  south by 
s t e e p l y  dipping f a u l t s ,  t h e  cleavage,  bedding, and s c h i s t o s i t y  a l l  
d i p  sou th ,  away from t h e  mountains. As pointed out by Hummel ( o r a l  
commun., 1958),  t h i s  r e f l e c t s  s t r o n g  cross-folding on an eas t -wes t  
a x i s  of s t r u c t u r e s  o r i g i n a l l y  t rending  nor th .  

ECONOMIC GEOLOGY 

P lace r  gold has been mined i n  moderate amounts from Iron Creek 
and i t s  sou the r ly  cont inua t ions  known as Dome and Telegram Creeks 
since about 1904. Smaller amounts of p l a c e r  gold were mined from 
Venetia Creek, a t r i b u t a r y  of t h e  Eldorado River ,  and a l l  t h e  small 
t r i b u t a r i e s  of t h e  Kruzgemapa (Pi lgr im) River t h a t  e n t e r  from t h e  south 
between the  Eldorado River and I ron  Creek (see  Smith, 1909). Mining 
ceaaed before  World War 11, and most of t he  au r i f e rous  grave ls  have 
been worked more than once, leav ing  l i t t l e  chance f o r  remaining workable 
p l a c e r s ,  As i n  many o t h e r  c reeks ,  a dredge reworked much of t h e  dxedg- 
able p a r t  of Dom Creek. The symbols on t h e  map which dep ic t  p l a c e r  
mines a r e  placed where t h e  most obvious remnants of t h e  o ld  p l a c e r  
workings can be seen ,  o r  where old p l ace r s  were mined (Smith, 1909). 
Although mining continued f o r  many yea r s ,  and some coarse gold and 
well-paying grave ls  were found, t h e  I ron  Creek a r e a  was not  a major 
producer of gold. 

Lode d e p o s i t s ,  none of which have produced s i g n i f i c a n t  amounts 
of metal, c o n s i s t  of t h r e e  d i s t i n c t  types.  By f a r  t h e  most common 
are s h e e t l i k e  bodies  of s i l i c i f i e d  l imestone along t h e  base of 
t h r u s t  p l a t e s  of carbonate rocks,  where banded silica has completely 
replaced the  limestone. Such s i l i c i f i e d  rocks almost everywhere 
c a r r y  smal l  amounts of copper carbonates ,  wi th  malachi te  being most 
common, A t  p l aces ,  smal l  amounts of cha lcopyr i te  and p y r i t e  a r e  
found, bu t  nowhere i s  t h e  grade s u f f i c i e n t l y  high t o  g ive  promise 
of commercial production. A proper ty  known l o c a l l y  a s  t h e  Wheeler 
mine, a t  t he  base of t h e  t h r u s t  p l a t e  of carbonate rocks a t  t h e  head 
of S h e r r e t t  Creek, has been explored by s h o r t  s h a f t s  and a d i t s ,  which 
a r e  now inacces s ib l e .  S i l i c a ,  accompanied by v i a i b l e  p y r i t e  and 
cha lcopyr i t e ,  has  replaced the  carbonate.  The s i l i c i f i c a t i o n  
s e l e c t i v e l y  followed a v e r t i c a l l y  dipping s t r o n g  j o i n t  system t h a t  
s t r i k e s  N. 65' E. Thin bands of c h l o r i t i c  s c h i s t  w i th in  t h e  marble 
were p r e f e r e n t i a l l y  replaced.  A t  t h e  mine, t h e  l imestone is 
i n t r i c a t e l y  fo lded ,  with the  dragfo lds  i s o c l i n a l  o r  s t e e p l y  over- 
turned t o  t he  e a s t ,  which i n d i c a t e s  eastward t r anspor t  of t h e  t h r u s t  
p l a t e .  



Elsewhere along t h e  main carbonate b e l t ,  numerous prospect  p i t s  
ahow copper s t a i n s  i n  s i l i c i f i e d  limestone a t  t h e  base of t h r u s t  p l a t e s  
o r ,  l o c a l l y ,  near  i r r e g u l a r  masses of c h l o r i t i c  s c h i s t s  i n  t h e  t h r u s t  
p l a t e s .  These s c h i s t s  could represent  e i t h e r  metamorphosed mafic d ikes  
o r ,  more l i k e l y ,  t h r u s t  s l i v e r s  of the  overridden lower p l a t e ,  which 
c o n s i s t s  e n t i r e l y  of c h l o r i t i c  o r  f e ld spa th i c  s c h i s t s .  

A second type of lode depos i t  c o n s i s t s  of s u l f i d e  minerals ,  
inc luding  p y r i t e ,  galena,  bou lange r i t e ( ? )  , s p h a l e r i t e  , and gold,  which 
are found along a l t e r e d  zones a  few f e e t  wide i n  s c h i s t  o r  l imestone 
a t  t he  mouth of I ron Creek and nearby on t h e  Kruzgemapa River.  These 
were deecribed by Smith (1909). Desultory prospect ing of t he  lodes 
s i n c e  1904 has r e s u l t e d  i n  small  exposures w i th in  s i n g l e  pits o r  
s h o r t  t renches .  In l a t e  1971, a  diamond d r i l l  was moved i n t o  the  a r ea  
t o  d r i l l  t he  lodes ,  and f u r t h e r  d r i l l i n g  is planned f o r  1972. 

Elsewhere, p a r t i c u l a r l y  i n  h igh ly  deformed s l a t e s  beneath t h r u s t  
p l a t e s ,  smal l  qua r t z  ve ins  a r e  numerous. Many have been obeerved by 
earl ier  workers t o  conta in  small amounts of v i s i b l e  gold, p y r i t e ,  and 
galena. Although these  v e i n l e t s  probably have cont r ibu ted  much of t h e  
gold t o  t he  p l a c e r s ,  nowhere do they form minable orebodies.  S imi la r  
v e i n l e t s  occur  throughout t he  Seward Peninsula  wherever t h e  York Slate 
i s  i n t e n s e l y  deformed, and e s p e c i a l l y  beneath t h r u s t  p l a t e s  of carbonate 
rocks. 

Cinnabar has  been repor ted  from the  gold p l ace r s  of Dome Creek, 
and has  been v e r i f i e d  by labora tory  t e s t s  i n  grave ls  of Auburn Creek, 
a  t r i b u t a r y  of t h e  American River (Smith, 1909, p. 335). 

The S t a t e  of Alaska c a r r i e d  out  a  reconnaissance geochemical 
exp lo ra t ion  i n  t h e  drainage of I ron  Creek (Asher, 1969). Asher 
recormends f u r t h e r  prospec t ing  i n  t he  a r e a  at the  head of S h e r r e t t  
Creek and northward t o  t h e  Iron Creek drainage. Argent iferous ga lena  
has been found i n  t h i s  a rea .  A s  discussed previous ly ,  t h e  c h l o r i t i c  
rocks i n  t h e  headwaters of S h e r r e t t  Creek a r e  thermally metamorphosed, 
which sugges ts  t h a t  a  bur ied  g r a n i t i c  rock unde r l i e s  t h i s  a rea .  

In  summary, t he  p re sen t  work merely r e in fo rces  opinions expressed 
by e a r l i e r  workers i n  t he  a r e a  t h a t  even though copper minerals  a r e  
widespread i n  t he  mapped a r e a ,  no depos i t s  appear s u f f i c i e n t l y  r i c h  
o r  ex tens ive  t o  j u s t i f y  explora t ion .  The ve ins  conta in ing  gold and 
base-metal s u l f i d e  minerals  may warrant  some d r i l l  ho les .  
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Correlation of  nap units 

Holocene 

Upper 
Cretaceous t 

QUATERNARY 

CRETACEOUS 

PALEOZOIC 

PRECAMBRIAN 

' AGE UNKNOWN 



Description of map u n i t s  

S u r f i c i a l  cover - pr inc ipa l ly  tundra and s o i l ;  l o c a l l y  f r o a t -  
r iven r e g o l i t h  and colluvium p a r t l y  covered by tundra 

Alluvium - includes t e r race  gravels  and reworked moraine 

Morainal deposi t s  - includes ground moraine of Nome River 
, g lac ia t ion  and, a t  mouth of Cra ter  Creek, terminal and 

ground moraine of Salmon Lake glaciat ion.  Moraine mortly 
tundra covered (not shown) 

Conglomerate - l i t h i f i e d  conglomerate containing claste from 
both l o c a l  and d i s t a n t  source areas, Could represent  old 
g l a c i a l  deposi t s  

Granite - fine-grained g ran i t e  containing unueual amounts of 
a l l a n i t a .  Granite i s  poetorogenic and i a  t yp ica l  of numer- 
ous l a rge  and emall bodies i n  both the Kigluaik and Bendelebsn 
Mount aina 

MARBLE, LIMESTONE, AND DOLOMITE OF UNDIFFERENTIATED PAUOZOIC AGE 

Marble, achietose marble, and loca l  dolomite of t ec ton ic  o r i g i n  

Limestone, marble, and dolamitej in tense ly  deformed 

Dolomite and dolomite breccia  of tec tonic  o r i g i n  

IMPURE MARBLE AND LIMESTONE OF UNDIFFERENTIATED PALEOZOIC ACE 

Schistose marble and limestone containing e i t h e r  ch lo r i t e ,  
white mica, o r  graphite. Could represent  e i t h e r  rocks 
o r i g i n a l l y  impure o r  rocks mixed t ec ton ica l ly  

CARBONATE ROCKS OF DEVONfAN(?) AGE 

Limestane, dolomite, and shale  - cleaved limestones with or ig-  
i n a l  bedding s t i l l  v i s i b l e ;  limestone o r i g i n a l l y  dark gray 
and contained chert.  Deformed remnant f o s s i l s  resembling 
c r ino id  colunmals. Shale as i so la ted  fragments t h a t  repre- 
s e n t  broken-up o r i g i n a l  th in  beds. Dolomite i s  of tec tonic  
o r i g i n  along thrus t ,  and contains abundant s i l i c a  i n  ve in le ta  

CARBONATE ROCKS OF ORDOVICIAN (? ) AGE 

Calcite-mica sch i s t ,  limestone, and dolomite - limestone o r ig -  
i n a l l y  consisted of interbeds of dolomitic limestone and 
argi l laceous  limestone i n  a l t e r n a t i n g  layers k-% inch thick. 
Or ig inal  che r t  nodules now deformed and recrys ta l l ized .  Age 
assignment based upon cor re la t ion  with f o s s i l i f e r o u s  rocks 
of e imi la r  l i thology i n  the York Mountains, about 70 miles 
west (Sainsbury, 1969). Rock i s  moderately metamorphosed 



ARGILLACEOUS DOLOMITIC LIMESTONE AND CALCITE-MICA SCHIST 

Dolomitic ca lc i te -mica  s c h i s t s  and schistose a rg i l l aceous  
dolomit ic  carbonate  rocks. Or ig ina l ly  cons is ted  of 
rhythmical ly interbedded dolomit ic  l imestone and a rg i l l aceous  
mater ia l ,  L i e s  t r a n s i t i o n a l l y  above p6s. Weathers l i m o n i t i c  
wherever exposed 

Tectonic  equiva len t  of pGl; h ighly  ech i s to se  wi th  no o r i g i n a l  
bedding recognizable  

YORK SLATE 

F a i n t l y  t o  moderately f o l i a t e d  g r a p h i t i c  s i l t i t e ,  p h y l l i t e ,  and 
ca lcareous  graywacke 

Medium- t o  dark-gray s c h i s t o s e  l imestones t h a t  weather medium 
gray where undeformed; where deformed they  are s c h i s t o s e  
marbles. Most common i n  upper p a r t  of u n i t  

Chlorite-albite-epidote-amphibole s c h i s t s  i n  pa r t  c l e a r l y  of 
vo lcanic  o r ig in ,  and l e s s  s c h i s t o s e  chlorite-epidote-plagio- 
clase rocks t h a t  may r ep resen t  i n t r u s i v e  rocks of much 
younger age 

Sch i s to se  l imestone o r  marble apparent ly  i n t e r c a l a t e d  i n  pCcl 
u n i t ;  commonly conta ins  quar tz  g ra ins  and chlorite 

Tectonic  equiva len t  of pCs; v a r i e s  from highly  c r ink led  
p h y l l i t e s  to markedly deformed rocks wi th  r o l l e d  quar tz  rods 
and, near  major t h r u s t s ,  t o  quar tz  gne iss  w i th  most of t he  
g raph i t e  expel led  

Metamorphosed equiva len t  of Ns and @st; p r i n c i p a l l y  b i o t i t e -  
a n d a l u s i t e  s c h i s t s  and hornfa lses  w i t h  minor c a l c - s i l i c a t e  
rocks 

Dolomite and dolomite brecc ia  probably of t ec ton ic  o r i g i n ;  
weathers orange 

PARAGNEISS 

Quartz-plagioclase-biotite gneiss  with graph i t e  l o c a l l y  and 
wi th  minor i n t e rbeds  of c a l c - s i l i c a t e  rocks. May r ep resen t  
h ighly  metamorpllosed York S l a t e  i n  large p a r t  

UNITS OF UNKNOWN AGE 

Gabbro and metagabbro - i r r e g u l a r  bodies t h a t  locally i n t rude  
thrust shee t s  of Paleozoic carbonate  rocks, as w e l l  as 
s l a t e  and c h l o r i t i c  s c h i s t s .  Many a r e  garne t  bearing. May 
be as young a s  Ea r ly  Cretaceous and in t ruded  during the 
th rus t ing .  Only more conspicuous bodies  are shown on map 

Marble and ach i s to se  l imestone - i s o l a t e d  exposures of rocks 
so  h ighly  deformed t h a t  they cannot: be assigned. Most weather 
gray t o  medium l i g h t  gray 



Impure marble and limestone - noticeable impurities include 
chlorite, graphite, quartz. Rocks may be in large part 
the result of tectonic mixing of diverse rock types 



NOTE: A l l  the symbols shown below may not appear on this map - 

Veins and mineralized areas 

A, Mineralized f a u l t s  wi th  o ld  prospect p i t 8  o r  trenches containing 
elements as shown 

B, Widespread gossans w i t h  old proapect p i t s  or trenches; contained 
elements unknown 

C, Placer  gold mine extending along stream or beach as shown 
D, Placer gold mine of localized extent.  On coastal p l a i n  symbol 

represents eurface placere as w e l l  as old d r i f t  mines on buried 
beaches. Symbols f o r  metals contained i n  prospects o r  mines: 
Au, gold; Ag, si lver;  Pb, lead;  Sb, antimony; Zn, zinc;  Cu, 
copper; CaF2, f l u o r i t e  

\ 

Contacts 

A. Transitional over a few feet t o  hundreds of feet 
3. Slrarp contret well exposed 
C. Open tsnds i nd ica te  that bed continues an unknown distance beyond 

exposure 
A l l  con tac t s  dashed where i n fe r red  or  approximately lqcated, dot ted  

where concealed 

A, Thrust f a u l t ;  sawteeth on upper plate.  Dashed where approximately 
located, dotted where concealed, queried where inferred or 
doubtful  

B. High-angle f a u l t ,  showing dip ,  U, upthrown side; D, downthrown 
side. Dashed where approximately located or infer red ,  dotted 
where concealed, queried where doubtful 



Strike and dip of foliation or cleavage 

A, Strike and d i p  estimated by observation from low-flying aircraft: 
B. Strike and d i p  direction as determined by observation from low- 

f ly ing  aircraft 
C, Strike and dip as measured on the ground 
D. Strike and d i p  direction as determined on the ground 

+ + -- 10 - 
Anticline Sync1 ine Drag folds 

Folds 

Showing approximate crestline and direction and amount of plunge where 
known 

3 
Prospect pit or trench 

mD 

Abandoned dredge 

* 
Sinkhole 

d 

Cold-water spring 

H 
Landing area 

Suitable only for high-performance short takeoff and landing (STOL) 
aircraft used during field operations i n  1971; larger rocks removed 


