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Geology of the Be: e: Creek Arca 
Seward Peninsula, Candle, Q~madrangle, A l a s l c a  

By:  Gordon Herreid 

ABSTRACT 

The a s s o c i a t i o n  of major s t r u c t u r e s  and igneous rocks along t h e  
e a s t e r n  margin of  t h e  Seward Peninsula  has  made t h a t  b e l t  favorable  
f o r  o r e  depos i t s .  The map a r e a  is l a r g e l y  under la in  by a n d e s i t i c  green- 
s tone  in t ruded by var ious  a c i d i c  rocks.  Ol iv ine  b a s a l t  o v e r l i e s  t h e  
greenstone. Dikes and small  i n t r u s i v e s  appear t o  be more abundant near  
a l a r g e  f a u l t  which l i e s  along Bear Creek, b u t  they do not  fol low it. 
Gold, l ead ,  and z inc  d e p o s i t s  a r e  a s soc ia ted  with mafic s y e n i t e  d i k e s  and 
p o s s i b l y  wi th  a l t e r e d  d i o r i t e .  

Gold p l a c e r s  e x i s t  i n  t h e  bel t ,  one of which is c l o s e l y  a s soc ia ted  
wi th  a lead-zinc-gold d e p o s i t  on Bear Creek. Other similar a s s o c i a t i o n s  
a r e  l i k e l y .  Geochemical sampling i n d i c a t e s  an extens ion  of t h e  Bear 
Creek prospect .  

Mafic s y e n i t e ,  d i o r i t e ,  and probably jasper  and hemati te  creek 
f l o a t  a r e  considered favorable  i n d i c a t i o n s  of lode  p o s s i b i l i t i e s  through- 
o u t  t h e  greenstone region. Stream sediment geochemical sampling should 
be e f f e c t i v e  i f  sampling i s  done a t  i n t e r v a l s  of n o t  g r e a t e r  than  one 
m i l e  i n  a l l  drainages.  



The e a s t e r n  boundary of t h e  Seward Peninsula i s  a major t e c t o n i c  
junct ion between the  Seward Peninsula  t e c t o n i c  block and t h e  Koyulcuk 
geosyncline.  The Bear C r e e l c  a rea  descr ibed i n  t h i s  r e p o r t  has  t h e  
g r e a t e s t  topographic r e l i e f  and t h e  b e s t  bedrock exposures along t h i s  
zone, h a s  produced p l a c e r  gold,  and conta ins  a number of small  t o  
moderate s i zed  i n t r u s i v e  bodies .  Nineteen days were spent  i n  the  a r e a  
during August 1964 by t h e  author  and Michael Mi tchel l ,  f i e l d  a s s i s t a n t ,  
We a r e  much indebted t o  Beltram E. "Chubby" Douglass and Alber t  Mil l igrock,  
both of Nome, f o r  t h e i r  h o s p i t a l i t y  a t  Bear Creek and f o r  much u s e f u l  
information concerning t h e  geology and o r e  d e p o s i t s  i n  the  a rea .  

Bear Creek i s  145 mi les  eas t -nor theas t  of Nome, the  supply p o i n t  most 
convenient t o  t h e  area .  A landing s t r i p  s u i t a b l e  f o r  l i g h t  a i r c r a f t  i s  
loca ted  on Bear Creek above the  mouth of Bob Creek. The n e a r e s t  permanent 
i n h a b i t a n t s  a r e  a t  t h e  White Al ice  microwave r e l a y  s i t e  j u s t  south o f  t h e  
map a r e a  on Grani te  Mounta.in. The h i l l s  i n  t h e  map a rea  a r e  tundra- 
covered and ba re  of brush and trees, b u t  i n  t h e  stream va l l eys ,  willow 
and a l d e r  a r e  dense enough t o  impede walking i n  some a reas .  There i s  
no spruce,  Bedrock rubble i s  exposed i n  much of  t h e  upland area ,  b u t  
bedrock i n  p l a c e  i s  l imi ted  t o  s c a t t e r e d  sca rps  and stream c u t s .  

PREVIOUS INVESTIGATIONS 

The a r e a  has  been t h e  s u b j e c t  of  s e v e r a l  r e p o r t s  by t h e  U . S .  
Geological Survey. I n  1905, Moffi t  enumerated t h e  p l a c e r  d e p o s i t s  t h a t  
had been found and mentioned t h a t  t h e  bedrock w a s  volcanic ,  Smith and 
Ea'lcin (1911) show a geologic  map with a very genera l  o u t l i n e  of t h e  
Grani te  Mountain i n t r u s i v e  and l o c a t e  t h e  p l a c e r  d e p o s i t s  on Bear, 
Sheridan, and Cub Creeks. They show t h e  bedrock on Bear Creek a s  un- 
d i f f e r e n t i a t e d  nonmetamorphic i n t r u s i v e s  and e f f u s i v e s  of pre-Cretaceous 
age. Gault  and o t h e r s  (1953) desc r ibe  t h e  heavy minerals- t race element 
surveys made by t h e  U.S. Geological Survey f o r  t h e  AEC between 1945 and 
1951 i n  t h e  e a s t e r n  Seward Peninsula ,  During t h e  course of t h i s  work a 
d e p o s i t  conta in ing  copper, lead ,  z inc ,  thorium, and uranium minera ls  was 
found near  t h e  head of  t h e  Peace River drainage.  The  geologic  map of 
West and Matzko ( p l a t e  3) i n  Gault  and o t h e r s  (1953) shows t h e  Grani te  
Mountain i n t r u s i v e  e s s e n t i a l l y  as drawn i n  t h e  p r e s e n t  r e p o r t .  They map 
t h e  bedrock along Bear Creek a s  u n d i f f e r e n t i a t e d  b a s i c  rocks.  The l a t e s t  
r e p o r t  i s  a photo-geologic map by Cass (1959).  This shows an o u t l i n e  of  
t h e  Grani te  Mountain body resembling t h a t  of t h e  e a r l y  r e p o r t s  and groups 
a l l  t h e  roclts along Bear Creek a s  volcanic  rocks.  



The d i s t r i b u t i o n  of roc1:s w a s  mapped and geochemical samples were 
taken throughout t h e  mapped area .  A small  galena showing n e a r  t h e  
landing s t r i p  on Bear Creek was examined. Moderate geochemical anomalies 
were found t o  be as soc ia ted  with t h i s  showing and with the  previous ly  
reported d e p o s i t  a t  t h e  head of Peace River .  Severa l  s m a l l  a r e a s  of  
syeni te ,  t r a c h y t e  porphyry, r h y o l i t e  porphyry, and a l t e r e d  d i o r i t e  were 
mapped. 

GEOLOGIC SETTING 

The Eear Creek a r e a  l i e s  along a nor th- t rending  b e l t  of pre-Cretaceous 
greenstone which i s  2 0  mi les  wide and 55 m i l e s  long. This b e l t  i s  c u t  
by g r a n i t i c  t o  gabbroic  i n t r u s i v e s  and ac id  d i k e  rocks.  F la t - ly ing  f r e s h  
b a s a l t  flows of Cenozoic age o v e r l i e  the  greens tone  i n  p laces .  Th i s  
igneous province i s  flanked on  the e a s t  by t h e  Cretaceous sediments o f  t h e  
Koyukuk geosyncline and on t h e  west by t h e  marble and s c h i s t  of t h e  Seward 
Peninsula. The long-continued magmatism along t h e  zone i s  evidence f o r  
movements a t  g r e a t  depth along the  boundary between t h e  two r a d i c a l l y  
d i f f e r e n t  t e c t o n i c  regions .  Igneous-tectonic zones such a s  t h i s  a r e  
thought t o  have a  considerably bet ter- than-average p o t e n t i a l  f o r  o r e  d e p o s i t s .  
placer  gold d e p o s i t s  p r e s e n t  i n  s e v e r a l  a r e a s  along t h i s  zone a r e  evidence 
of mineral  d e p o s i t s .  

ROCK TYPES 

Greenstone - The map a rea  i s  under la in  c h i e f l y  by greenstone excep t  
where t h i s  has  been intruded by igenous rocks o r  capped by b a s a l t  f lows. 
No sedimentary rocks were observed. The greens tone  t y p i c a l l y  c o n t a i n s  
euhedral t o  anhedral  f e ldspa r  and/or pyroxene phenocrysts  i n  an a p h a n i t i c  
matrix which i s  g e n e r a l l y  dark green, b u t  may be l i g h t  colored.  I n  some 
rocks phenocrysts a r e  laclcing. The t e x t u r e  and presence of  well-formed 
pillowson Bear Creek, between S p l i t  and Po la r  Creeks, i n d i c a t e s  a sub- 
marine l a v a  flow o r i g i n .  Both epidote  and q u a r t z  v e i n l e t s  a r e  common. 
A n  estimated one t o  f i v e  percent  of the  greens tone  i n  creek g r a v e l s  
conta ins  q u a r t s  v e i n l e t s ,  whereas none of  t h e  o t h e r  rock types have q u a r t z  
veins .  The greenstone i s  massive and u n f o l i a t e d .  The genera l  l a c k  of 
shearing of t h e  roclcs i n  the  area  i s  confirmed by t h i n  s e c t i o n  examination. 
The  roundm mass is g e n e r a l l y  composed of t i n y  a c t i n o l i t e  shreds  wi thou t  
prefer red  o r i e n t a t i o n .  Locally ( i n  the  v i c i n i t y  of  s i t e  55 on t h e  geo log ic  
map) i n t r u s i o n  of t h e  Grani te  Mountain s y e n i t e  has  produced a  rude f o l i -  
a t i o n  i n  the  ad jacen t  greenstone. The s y e n i t e  i n  t h i s  a rea  i s  somewhat 
gne i s s i c .  



I11 t h i n  sec t ion  Chc 1-j.ro?:enc 1 i-L I -I(- -\ ; r -. . I Y ,  c - > l o r l c s s  c l ino-  
pyro:;cne, some with rims ot ~cflcoli - -I r~ t ! :~rs  i - o m y . 1 ~  t e l y  a l t e r e d  
t o  ac t i n o l i t e  o r  a c t i ~ r ~ i l  ,-LC horn?>l e n z c  [ : l t h  ~7 l i g h t  blu1~11-qreen 
pleochroism and ~ / ~ - - 1 7  O .  l ' c l d s p z ~  pilcr,ocrysts a r e  s a u s s u r i  tized a l b i t e .  
Amygdulcs a re  present  i n  some s e c t i o r ~ s .  They o f t e n  a r e  p e r f e c t l y  round 
and usua l ly  have c lear  q u a r t z  r i m s  and cores  of ep ido te  o r  c h o l o r i t e ,  
occas iona l ly  with some magnet i te .  Evidently the  greens tones  were ves i -  
c u l a r  porphyr i t i c  andes i t e s  which have been transformed by thermal 
metamorphism t o  rocks of t h e  a lb i t e -ep ido te  h o r n f e l s  f a c i e s .  

Syeni te  - The 
granular  t o  gneis  
and 40 percent  of 

Grani te  Mountain stoclc i s  a  coarse-grained subhedral 
s i c  s y e n i t e  with mafic minerals making up between 10 

the rock. The s y e n i t e  forms coarse  f r o s t - r i v e n  rubble 
on much of Grani te  Elountain. On the  gen t l e ,  tundra-covered s lopes  t o  
t h e  south and e a s t  of t h e  mountain the  s lopes have a  conspicuously even 
grade where underlain by s y e n i t e .  This is we l l  shown by the  map contours  
i n  t h e  southern p a r t  of the  map a r e a Y  

Thin sec t ion  examination, with v i s u a l  e s t ima t ion  of mineral  abundance 
of t h r e e  widely spaced samples of syen i t e ,  taken near  s i t e s  71,55, and 68, 
shows t h e  rock t o  be composed of 50-90% coarse p e r t h i t i c  o r t h o c l a s e ;  1-30% 
green hornblende, o f t e n  wi th  c o l o r l e s s  clinopyroxene cores ;  and 1-5% sphene. 
A yellow-brown, zoned, i s o t r o p i c  ga rne t  i s  p r e s e n t  a t  s i t e  71 and md:es up 
10% of  t h e  rock i n  c l o s e  a s s o c i a t i o n  with sphene (5%) a t  s i t e  55. A t  
s i t e s  7 1  and 5 5 ,  1-3% b i o t i t e  i s  present .  Apa t i t e  i s  p r e s e n t  i n  small  
amounts i n  a l l  s ec t ions .  The p e r t h i t e  g ra ins  con ta in  numerous subhedral 
c r y s t a l s  of a l b i t e ,  both i n  t h e  g r a i n s  and along g r a i n  boundaries.  The  
a l b i t e  has  evident ly  exsolved from the  p e r t h i t e .  

The mafic syen i t e  d ikes  a t  Bear Creek ( s i t e s  33 and 3 4 )  and nor th  of 
S p l i t  Creek a re  extremely v a r i a b l e  i n  composition, ranging from 20  t o  95  
pe rcen t  mafic minerals .  The d ike  a t  s i t e  3 4  i s  c l o s e l y  associa ted  wi th  
p y r i t e ,  galena,  s p h a l e r i t e ,  and gold.  It  i s  a  coa r se  gra ined  subhedral 
g ranu la r  rock with black b i o t i t e  p l a t e s  up t o  f i v e  rnm a c r o s s  and con ta ins  
an est imated 45% clinopyroxene and about 25% each of  b i o t i t e  and o r thoc lase ,  
p l u s  minor amounts of a p a t i t e  and pink garnet .  The clinopyroxene g r a i n s  
(2V=56O) a r e  euhedral and l i g h t  green. The o r t h o c l a s e  i s  n o n p e r t h i t i c  
and mostly unal tered.  Adjacent greenstone i s  spo t t ed  f o r  . l - 2  f e e t  from 
t h e  con tac t  and h a s  been l a r g e l y  a l t e r e d  t o  carbonate  and a p a t i t e .  On 

- 

t h e  r i d g e  north of S p l i t  Creek s y e n i t e  rubble is  p r e s e n t  which ranges 
i n  mafic content  from 2 0  t o  95 percent .  One specimen c o n t a i n s  65% s l i g h t l y  
p e r  t h i t i c  or thoclase ;  20% clinopyroxene; 10% green hornblende; 5% b i o t i t e ;  
p l u s  minor a p a t i t e  and magnet i te .  T h e  o r thoc lase  i s  p a r t l y  a l t e r e d  t o  
c l a y  minerals .  Thcse two bodies  a r e  probably r e l a t e d  t o  t h e  Grani te  
1.lountai.n syeni te .  Thei r  h igh  mafic content  could be due t o  a s s i m i l a t i o n  
of qrccns tone. 



Altered d i o r i t e  - This  rocl: \gas airily f o ~ r t l ~ d  lr. t,ne a rea  e a s t  of 
Sheridan Creek. I t  i s  a rnediuc-grained irikrusive of d i a b a s i c  t ex tu re ,  
composed i n  one specin~cn of saussur i  t i -zcd  a l b i t e  l a t h s  (70%) and i n t e r -  
granular  pyroxene ( 3 0 % ) .  The l a t t e r  i s  altered t o  a c t i n o l i t e  and 
c h l o r i t e .  Other a l t e r a t i o n  products  a r e  c o l o r l e s s  ep idote ,  carbonate,  
magnetite,  and leucoxene. Another specimen has  a  s i m i l a r  t e x t u r e  and 
g r a i n  s i z e  b u t  i s  composed of s a u s s u r i t i z e d  a l b i t e  l a t h s  with i n t e r s t i t i a l  
q u a r t z  (30%). The only mafic mineral  i s  1% hornblende which i s  c l u s t e r e d  
wi th  magnetite g r a i n s  and i s  somewhat c h l o r i t i z e d .  A l i t t l e  ep ido te  is  
a l s o  p resen t .  No K-feldspar was i d e n t i f i e d  i n  e i t h e r  rock. Analysis 
of the  quartz-bearing rock by X-ray spectrograph i n d i c a t e s  a K20 content  
of 0.5% an amount t h a t  could be present i n  the p lag ioc lase .  A l t e r a t i o n  
of t h i s  rock could have been d e u t e r i c  o r  metamorphic, o r  both i f  t h i s  
and o t h e r  i n t r u s i v e s  were respons ib le  f o r  t h e  metamorphism of t h e  region.  
Moffi t  (1905) r e p o r t s  t h a t  d i o r i t e  i s  a l s o  p r e s e n t  on the  south s i d e  o f  
t h e  Grani te  Mountain stoclc, 

Trachyte and Rhyoli te  Dikes - Red t o  t a n  t r a c h y t e  porphyry d ikes  
with euhedral  phenocrysts  of f e ldspa r  and/or mafic minerals  i n  a f ine -  
grained o r  a p h a n i t i c  red t o  t a n  groundmass a r e  common i n  t h e  Bear Creek 
drainage.  S imi la r  looking d i k e s  with q u a r t z  phenocrysts a r e  of  r h y o l i t i c  
composition. Due t o  l ack  of exposures the  two types  have been combined 
on t h e  map. Rubble exposures of  t h e  d i k e s  up t o  50 f e e t  wide a r e  p r e s e n t  
nor th  and south of Eagle Creek. On t h e  r i d g a  nor th  o f  S p l i t  Creek, and 
along Bear Creek near the  landing  s t r i p ,  red porphyry d ikes  are assoc ia ted  
wi th  mafic s y e n i t e  d ikes .  On t h e  h i l l s  w e s t  of t h e  landing  s t r i p  
s c a t t e r e d  red  porphyry rubble i s  p r e s e n t  i n  predominantly greenstone 
a r e a s ,  

A sample of r ed  porphyry rubble  from t h e  r i d g e  between Bob and 
S p l i t  Creeks, 23 miles  west-southwest of  t h e  Bear Creek a i r s t r i p ,  i s  a  
t r a c h y t e  wi th  euhedral  phenocrysts  of  hornblende (5%), clinopyroxene (5%), 
o r t h o c l a s e  ((1%) and a p a t i t e  (< 1%) . The groundmass con ta ins  t i n y  
magnetite ( ? )  g r a i n s  i n  a  f ine-grained mass of s u b p a r a l l e l  san id ine  l a t h s  
which s w i r l  about the phenocrysts.  Another red  porphyry from t h e  r i d g e  
nor th  of S p l i t  Creek has  euhedral  phenocrysts  of microcl ine (5%) and 
hornblende ((1%) i n  t h e  s a u s s u r i t i z e d  f e l s i c  ground mass. A somewhat 
d i f f e r e n t  rock type which may be a  s i l ic i f ied d ike  i s  exposed along B e a r  
Creek 1/8 m i l e  down-stream from t h e  mouth of Eagle Creek. I t  i s  a buff  
co lored  a p h a n i t i c  rock wi th  small  b lack  specks and i s  composed of  q u a r t z  
g r a i n s  i n  a  f ine-grained f e l s i c  groundmass with s c a t t e r e d  s m a l l  magnet i te  ( 2 )  
and leucoxene g r a i n s  i n  t h e  groundmass. J o i n t s  i n  t h e  rock are heav i ly  
l imoni te-s ta ined .  

Carbonate Al te red  Zone - Conspicuous t a n  zones of a l t e r a t i o n  i n  t h e  
greenstone a r e  p r e s e n t  nor th  of s i t e  8 ,  on t h e  d iv ide  a t  t h e  head of t h e  
south fo rk  of  S p l i t  Creek, and on the  h i l l s i d e  south of s i t e  67. These 



a re  zones composed almost e n t i r e l y  of  c a l c i t e  which has  replaced  t h e  
o r i g i n a l  greenstone.  They a re  i r r e g u l a r  i s o l a t e d  patches up t o  a few 
hundred f e e t  a c r o s s  and a re  not  v i s i b l y  a s soc ia ted  with f a u l t i n g .  No 
s u l f i d e  minera l i za t ion  was seen around t h e m .  A moderate copper anomaly 
i s  assoc ia ted  with the  zone near  s i t e  67 .  A specimen of a l t e r e d  green- 
s tone taken one f o o t  from the  mafic s y e n i t e  on Bear Creek ( s i t e  34)  
conta ins  r e l i c t  pyroxene from t h e  greenstone and much added carbonate  
and a p a t i t e .  There is  a marked s i m i l a r i t y  of  t h i s  rock wi th  t h e  more 
completely carbonat ized rocks of the a l t e r e d  zones. These zones may 
mark t h e  l o c a t i o n  of buried i n t r u s i v e s .  

Ol iv ine  b a s a l t  - Most of t h e  low h i l l s  i n  the  a rea  e a s t  of  B e a r  Creek 
and downstream from Polar Creek a r e  under la in  by f l a t - l y i n g  b a s a l t .  This  
rock crops  o u t  prominantly on t h e  s t e e p  l e f t  l i m i t  s lopes  of  B e a r  Creek 
a s  rudely  l aye red ,  fresh-appearing, dark,  p o r p h y r i t i c  rock which is l o c a l l y  
ves icu l= .  Apparently i t  was extruded a s  flows over the lowlands and 
i n t o  a n c e s t r a l  Bear Creek Valley.  The h igher  greenstone h i l l s  w e r e  above 
the l e v e l  of t h e  flows. Bear Creek h a s  s i n c e  c u t  down through the b a s a l t ,  
l eaving  a t e r r a c e - l i k e  extens ion  of  b a s a l t  along the  l e f t  l i m i t  s l o p e  
nor th  of  S p l i t  Creek. 

- Typica l  v e s i c u l a r  b a s a l t  from t h e  h i l l  j u s t  e a s t  of s i te  18 i s  a 
p o r p h y r i t i c  o l i v i n e  b a s a l t  wi th  phenocrys ts  of  o l i v i n e  (Fo-881, l a b r a d o r i t e ,  
and clinopyroxene ( 2 v Z = 5 2 O )  up t o  1-2  mm i n  diameter which grade down i n  
s i z e  t o  a groundmass with i n t e r g r a n u l a r  t e x t u r e  composed of  t h e  same 
minerals  p l u s  a l i t t l e  carbonate.  A l l  minera ls  a r e  f r e s h  and una l t e red .  
Nonvesicular p o r p h y r i t i c  b a s a l t  from t h e  same h i l l  con ta ins  t h e  same 
minerals  wi th  t h e  addi t ion  of a l i t t l e  f ine-grained magnet i te  i n  the 
groundmass. The f e ldspar  l a t h s  i n  t h e  groundmass have a t r a c h y t i c  t e x t u r e  
t h a t  s w i r l s  around the  phenocrysts.  Th i s  rock is  f iner -gra ined  than  t h e  
v e s i c u l a r  b a s a l t .  

STRUCTURE 

D u e  t o  t h e  massive na ture  of t h e  greenstone and t h e  predominance of 
rubble  exposures only two a t t i t u d e s  w e r e  measured. On a r i d g e  i n  t h e  upper 
drainage of S p l i t  Creek wes ter ly  d i p s  a r e  indica ted  by i n d i s t i n c t  l i n e s  
on the h i l l s i d e  and eas t - fac ing  s c a r p s  on t h e  r idge .  The o t h e r  a t t i t u d e  
was on eas ter ly-d ipping  greenstone p i l l o w s  on Bear Creek, just n o r t h  of 
S p l i t  Creel:. These two a t t i t u d e s  seem t o  i n d i c a t e  a n t i c l i n a l  a rch ing  of 
the  2rcenstone west of Bear Creek along a northwest ax i s .  

Fau l t ing  i s  d i f f i c u l t  t o  dec ipher .  The s t r a i g h t  course of Bear 
Creel:, -the d i f f e r e n c e s  i n  r e l i e f  a c r o s s  it and t he  presence o f  f l a t - l y i n g  



b a s a l t  only on i t s  e a s t  s i d e  i n d i c a t e  L l a t  p o s t - b a s a l t  f a u l t i n g  along t h e  
creek has u p l i f t c d  the  a rea  t o  thc v;c!s t .  I t  h a s  been pointed o u t  t h a t  
b a s a l t  flows occupied a n c e s t r a l  Bear Creelc v a l l e y .  I n  a l l  p r o b a b i l i t y ,  
t h e  l o c a t i o n  of a n c e s t r a l  Bear Creek along t h e  s i t e  of a l a t e r  major 
f a u l t  was no t  f o r t u i t o u s  , b u t  was due t o  e a r l i e r  movement on the same 
f a u l t .  Traverses  and v l s u a l  observati ,ons west of Bear Creek i n d i c a t e  
t h a t  the  red porphyry and syen i t e  a re  inore abundant along Bear Creek than  
f u r t h e r  west. These i n t r u s i v e s  a re  probably l o c a l i z e d  along t h e  f a u l t  
zone. 

U p l i f t  of  t h e  Gran i t e  Mountain "bloclc" along nor the r ly  t r end ing  
f a u l t s  along t h e  e a s t  s i d e  of the mountain i s  probably respons ib le  f o r  
t h e  g r e a t  r e l i e f  t h e r e .  No f i e l d  evidence f o r  such f a u l t s  has  been 
found, perhaps due t o  extens ive  cover and l a c k  of  d e t a i l e d  mapping i n  
t h i s  area.  Such f a u l t i n g  would most l i k e l y  extend northward along t h e  
e a s t e r n  edge of  t h e  Grani te  Mountain-Bear Creek highland t o  jo in  t h e  
Bear Creek f a u l t  zone, A l l  t he  known mineral  d e p o s i t s  i n  t h e  Bear Creek 
a rea  and e a s t  of Gran i t e  Mountain a re  loca ted  along these  zones. 

A conspicuous development of t e r r a c e s  and f l a t  summits a t  v a r i o u s  
l e v e l s  i s  p r e s e n t  i n  t h e  h i l l s  e a s t  and w e s t  of upper Bear Creek, n o r t h  
of  S p l i t  Creek, and i n  the  h i l l s  west o f  s i t e  60, o u t  of t h e  map a r e a ,  
S imi lar  f e a t u r e s  have been c a l l e d  a l t i p l a n a t i o n  t e r r a c e s  by Eakin (1916, 
p. 78)  who asc r ibed  them t o  s o l i f l u c t i o n .  The t e r r a c e s  seen i n  t h e  map 
a r e a  lack  obvious slump f e a t u r e s  such a s  a scooped-out a r e a  behind and 
loba te  sca rps  a t  t h e  face .  Some of t h e  t e r r a c e s  appear a t  a d i s t a n c e  

' t o  have bedrock exposed along the scarp  face .  The accordant r i d g e  
l e v e l s  along t h e  in te r s t r eam div ides  i n  t h e  u p l i f t e d  block west of  
Bear Creek probably rep resen t  an o l d  e ros ion  su r face ,  and it s e e m s  
poss ib le  t h a t  a number of stream t e r r a c e s  formed a t  d i f f e r e n t  l e v e l s  
during t h e  u p l i f t  and have been preserved.  

GEOCHEMISTRY AND MINERAL DEPOSITS 

The Bear Creek a r e a  i s  drained by an i n t e g r a t e d  network of smal l  
and medium s i z e d  s t reams with no l a r g e  v a l l e y s  deeply f i l l e d  wi th  al luvium 
that could geochemically masl: ore  d e p o s i t s  loca ted  i n  t h e  v a l l e y  bottoms. 
Geochemical sampling of  stream sediments i n  t h i s  a r e a ,  i f  p roper ly  done, 
should i n d i c a t e  t h e  presence of any o r e  d e p o s i t s  even though t h e  d e p o s i t s  
a r e  not  a c t u a l l y  found because of overburden o r  l ack  of d e t a i l e d  
t r ave r s ing .  I n  o rde r  t o  f ind  ind ica t ions  of  hidden depos i t s  o f  moderate 
s i z e  o r  l a r g e r  it i s  neccssary t o  sample a t  c l o s e  i n t e r v a l s ,  analyze 
the  s= ,~plcs  accura te ly ,  determine the  bac1:cjround of metal concen t ra t ions ,  
and i n t e r p r e t  any anolnalies i n  terms of d i s t a n c e  from, and s i z e  o f ,  minera l  
depos i t s .  Because of the many v z r i a b l e s  involved it i s  b e s t  t o  t a k e  
samples from the creelts below known d e p o s i t s  t o  determine t h e  e x t e n t  and 
grade oT anomalies s s s o c i a t e d  with the d e p o s i t s ,  mis was done t r i t h  t h e  



two d e p o s i t s  1:nown i n  t11c ma13 a r e a .  

sampling was clone mainly o n  stream sediments ( s e e  Table 1). Ilherever 
p o s s i b l e ,  these sari~ples were taI:en of f ine-gra ined ,  nonorganic s i l t  and 
mud f r o m  b e l o w  the water l e v e l .  In  many p laces  such samples were not  
ob ta inab le ,  and samples with an  appreciable  o rgan ic  con ten t  titere :aJten 
a t  o r  above the water l e v e l .  A l l  sanples  were analyzed i n  k h e  l abora to ry  
by t h e  Division of Mines and Minerals o r  Rocky Mountain Geochemical 
Labora tor ies  using e x t r a c t i o n  by b i s u l f a t e  fus ion  o r  h o t  ac id .  These 
methods g ive  t o t a l  con ten t s  of each metal analyzed. A number of samples 
were run i n  the f i e l d  by t h e  Univers i ty  o f  Alaska method #1, a heavy 
metal  t e s t  which u t i l i z e s  sodium chlor ide ,  d i t h i z o n e ,  and unleaded 
gaso l ine .  This t e s t  g i v e s  t h e  sum of the r e a d i l y  e x t r a c t a b l e  copper, 
l ead ,  z inc ,  and some o t h e r  meta ls .  A comparison between t h e  heavy 
m e t a l  f i e l d  t e s t s  and t h e  r e s u l t s  of the  l abora to ry  tests i n d i c a t e s  t h a t  
t h e  f i e l d  t e s t s  were n o t  s u f f i c i e n t l y  accura te  tc l o c a t e  anomalous a r e a s  
wi th  c e r t a i n t y .  Duplicate  analyses  of samples and repea ted  analyses  
of p o r t i o n s  of a s i n g l e  dummy sample inse r t ed  a t  random among t h e  samples 
i n d i c a t e  t h a t  the  l abora to ry  r e s u l t s  could be repea ted  w i t h i n  acceptable  
l i m i t s .  

Graphs of frequency vs.  concent ra t ion  have been made f o r  copper, l ead ,  
and z i n c  (Figure 1). The graph f o r  each metal  shows a s i n g l e  c l e a r l y  
def ined  peak (o r  mode) which i n d i c a t e s  the  concen t ra t ion  of  t h a t  metal  
which occurs  most f r equen t ly .  Only a small  percentage  of t h e  stream 
sediment samples have a metal  concentrat ion of more than t w r c e  the  mode 
and most of  these  a r e  s p a t i a l l y  r e l a t e d  t o  known m e t a l l i f e r o u s  depos i t s .  
A f i g u r e  equal  t o  mode h a s  t h e r e f o r e  been s e l e c t e d  as the threshold ,  and 
h igher  va lues  a r e  considered t o  be anomalous. A s  might be expected, 
t h e  s o i l  and o the r  types  o f  samples tend t o  have a g r e a t e r  geochemical 
r e l i e f  than stream sediment samples, Tl~e r e l a t i o n  of t h e  m e t a l  content  
of stiream sediments t o  t h e  known depos i t s  i n d i c a t e s  t h a t  d e t e c t a b l e  
metal anomalies i n  s t ream sediments extend a t  l e a s t  one m i l e  downstream 
below the  showings on Bear Creek and t h e  upper Peace River. Evident ly 
a c l o s e r  sample i n t e r v a l  than  was used w i l l  be necessary  t o  prospect  the 
area thoroughly f o r  o r e  d e p o s i t s  of  t h e  apparent ly  s m a l l  s i z e  of those 
now known. 

The unusually anomalous sample 69 was taken from a frost b o i l  i n  t h e  
tundra  on a r idge ,  No explanat ion  can be made as t o  t h e  probable cause 
of t h e  high concentrat ion.  

Gold claims were f i r s t  s taked on Bear Creek i n  August 1901 (Smith 
and Ealrin, 1911), and by 1903, when Moffi t  (1905) v i s i t e d  t h e  region,  
p rospec t s  were known on Sheridan Creek, Bear Creek, and Cub Creek, Most 
of  t h e  p lace r  mining done t o  d a t e  has  been on Bear Creek, above and below 
S p l i t  Creek. Mined a r e a s  with prominent t a i l i n g s  a r e  shown on t h e  
geologic  map. No lode  mining has  been done. 



Table 1 - Analyses of Ceocllemical Samples 
All samples arc skream sediments unless  otherwise noted 

Copper Lead Zinc Moly. 
Sample N o .  ( P P ~  ) ( P P ~  ( P P ~ )  ( F P ~  ) Remar l . ; s  

1 45 20  145 2 

Gossan 

G o s s a n  

Soil sample f gm 8ltch 

350' above 340 

500' below 340 
1000' below 340 

*Sample analyzed by Di-vis ion of tIines and Idinerals. A l l  other samples r u n  
by Roc!q7 i.1ountai.n Geocileruical Laboratories.  



Table 1 - Continued 

C o p p e r  Lead Zinc Moly. 
Sample N o .  ( P P ~ )  ( p p m  ( p p m  

( p p m )  R e m a r k s  

Dry creek bed 

Red Fe-rich f r o s t  
boil 
Normal It. brown 
f r o s t  b o i l  

D r y  creek bed 

Panned creel: g r a v e l  
concen t ra te s  

6000' below AEC 
prospec t  

* Sample analyzed by Divis ion  of  Mines and Minerals.  A l l  oL&er samples run 
by Xoc!:y 1;Iountain Geochemical Laborator ies .  
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A t  p resen t  the  c la ims a t  t h e  a i r s t r i p  j n  Bear Creek a r e  owned by 
Douglass and Edwards. They were prnspected dur ing  t h e  1964 season by 
Douglas..; and Mill igrock.  The p lacc r  clairris on Bear Creek below Bob 
?reek a r e  he ld  by Laura Wright. N o  work was i n  p r o g r e s s  t h e r e  a t  t h e  
t ime o f  the  w r i t e r ' s  v i s i t .  

P lace r  prospect  c u t s  had been made 0 1 1  Power Cub Creek and claims 
were s taked i n  t h e  a r e a  dur ing  1964 by Douglass, b u t  no mining appears 
t o  have been done. Sheridan Creek shows s i g n s  of  having been mined i n  
t h e  e a r l y  days, bu t  n o t  o f  any r e c e n t  y..~orlc. 

The Bel tz  copper p r o s p e c t  (Harri ngton, 1919, p. 339) on t h e  r i d g e  n o r t h  
of S p l i t  Creek a t  an e l e v a t i o n  of 1300 f e e t  was examined. It c o n s i s t s  
o f  a t rench 80 f e e t  long and 3-5 f e e t  deep i n  greens tone  country rock. 
A few p ieces  of q u a r t z  f l o a t  p l u s  o n e  piece of  malachi te-s tained green- 
s t o n e  one inch long a r e  p r e s e n t  a10nqsi.de t h e  t r ench .  N o  o t h e r  s i g n s  o f  
minera l i za t ion  were seen.  

The only showing of minera l s  seen i n  p l a c e  was on Bear Creek. Th i s  
occurrence l i e s  about 200 f e e t  upstream from t h e  n o r t h  end of t h e  air-  
s t r i p .  Here the greenstone is c u t  by an i r r e g u l a r  northwest-trending 
mai ic  s y e n i t e  d ike  which i s  exposed i n t e r m i t t e n t l y  over  a d i s t a n c e  o f  
about 200 f e e t  and a width of  40 f e e t .  Small amounts o f  o r e  minera ls  
are p r e s e n t  i n  t h e  greenstone near  the  d ike .  These a re :  (1)  q u a r t z  
and p y r i t e  v e i n l e t s  up t o  4 inches  wide with d isseminated  p y r i t e - s p h a l e r i t e -  
ga lena  i n  the  greenstone a longs ide  the  vein,  ( 2 )  wh i t e  c a l c i t e  v e i n l e t s  
up t o  one inch wide wi th  ga lena  and p y r i t e  disseminated i n  t h e  wa l l s ,  and 
( 3 )  b r e c c i a  zones as much a s  2% f e e t  wide con ta in ing  disseminated p y r i t e  
and galena occur i n  t h e  greenstone 10-20 f e e t  from t h e  d ike .  Gold 
can be  panned from t h e  l imoni t i zed  capping o f  t h e s e  zones. These d e p o s i t s  
do n o t  approach o r e  grade o r  s i z e ,  but do i n d i c a t e  t h e  n a t u r e  of d e p o s i t s  
t h a t  are associa ted  with t h e  mafic  syen i t e .  The d i k e  i t s e l f  i s  un- 
mineral ized with t h e  except ion  of a few t h i n  s t r i n g e r s  near  t h e  c o n t a c t  
wi th  t h e  greenstone. 

Heavy metals  i n  t h e  b lack  sand concent ra te  from t h i s  a r e a  are z inc ,  
a r s e n i c ,  and lead ,  a l l  less than  1%. In  t h i s  a r e a  t h e  on ly  s u l f i d e  m i n e r a l s  
a s soc ia ted  with a buff  co lored  f e l d s p a r  porphyry d i k e  23  f e e t  wide a r e  
f i l m s  of p y r i t e  on j o i n t s  i n  t h e  greenstone w a l l  rocks.  

Stream sediment samples 34, 35, 36, and 40 show anomalous amounts o f  
metals. The anomaly extends  a t  l e a s t  4500 f e e t  downstream from site 34. 
Fur ther  down Bear Creek, samples 42 and 4 3  a r e  n o t  anomalous. 



S o i l  samples talten along the o1.d ~;r;-ii_cr ~ i i . t ch  (samples 20, 2 1 ,  anif 2 2 )  
g ive  s t rong  lead anomalies and are associa ted  with mafic s y e n i t e  f l o a t .  
A mineral  depos i t  of t h e  same type a s  that p r e s e n t  a t  s i t e  34  is e v i d e n t l y  
p r e s e n t  along o r  above t h e  d i t c h .  These two occurrences  a r e  l / 8  mile  
a p a r t  and the  a rea  between them i s  covered t o  no g r e a t  depth by vege ta t ion ,  
s o i l ,  and gravel. 

About 800 f e e t  upstream from the  a i r s t r i p  another  a r e a  of  mafic 
s y e n i t e  bedrock, o r  l a r g e  angular  float near ly  i n  p l a c e ,  crops o u t  f o r  200 
f e e t  along the  cutbank on t h e  southwest s i d e  of  Bear Creek. No o r e  
minera ls  a r e  exposed i n  p l a c e  and only p l a c e r  gold h a s  been found. I n  
some p l a c e s  here ,  25-cent pans can be obtained on bedrock. The gold 
i s  "formation gold" according t o  Douglass. The c l o s e  a s s o c i a t i o n  of gold  
wi th  mafic s y e n i t e ~ s u g g e s t s  t h a t  the  lode d e p o s i t s  h e r e  a r e  s i m i l a r  t o  
those already descr ibed  and t h a t  the  p l a c e r  d e p o s i t s  have formed nea r ly  
i n  p lace .  

No lode depos i t s  a r e  known i n  t h e  p l a c e r  area on Bear Creek just above 
S p l i t  Creek. Stream-cut exposures and bedrock cleaned o f f  by mining j u s t  
nor th  of S p l i t  Creek show a r e a s  of crackled a p h a n i t i c  greenstone wi th  
l imonite-s tained j o i n t s  and, l o c a l l y ,  with f i l m s  and v e i n l e t s  of quar t z .  
No- s u l f i d e s ,  l imoni te  gossan, o r  quar t z  v e i n s  wider  than  two inches were 
seen. Possibly a lode  d e p o s i t  r e l a t e d  t o  t h e  mafic  s y e n i t e  on t h e  h i l l  
s lope  1/4 mile w e s t  o f  t h i s  p l a c e r  a rea  i s  t h e  source  o f  the  gold i n  
t h i s  a r e a ,  The very low grade  Bel tz  copper p r o s p e c t  w e s t  of t h e  i n t r u s i v e  
and a moderate copper anomaly i n  the  stream sediments  a t  s i te  14, below 
t h e  i n t r u s i v e ,  a r e  i n d i c a t i o n s  of minera l i za t ion  i n  t h e  a rea .  

F l o a t  from t h e  t a i l i n g  p i l e s  on Bear Creek j u s t  above S p l i t  Creek 
c o n s i s t s  of 70% f ine -  and medium-grained greens tone ,  wi th  5% conta in ing  
q u a r t z  v e i n l e t s ;  5% syen i t e :  20% b a s a l t ;  and 5% r e d  d i k e  rock. Jaspe r  
and hemati te  a r e  r e s t r i c t e d  t o  greenstone. I t  is  i n t e r e s t i n g  t o  note  t h a t  
t h i s  p l a c e r  l o c a l i t y  h a s  no h igher  percentage o f  q u a r t z  i n  t h e  greenstone 
than does the  greenstone on lower Eagle Creek, an a r e a  wi th  no known p l a c e r s .  

The p lace r  gold on Sheridan Creek probably i n d i c a t e s  the presence o f  
lode mineral  d e p o s i t s  i n  t h a t  drainage. Both red porphyry and a l t e r e d  
d i o r i t e  a r e  known t o  be p r e s e n t .  The genera l  lack of minera l  showings 
o r  p l a c e r s  i n  a s s o c i a t i o n  wi th  t h e  red porphyry i n  o t h e r  a r e a s  sugges ts  
t h a t  any o r e  i s  most l i k e l y  t o  be r e l a t e d  to  t h e  a l t e r e d  d i o r i t e .  The 
stream f l o a t  near t h e  mouth of  Sheridan CI ck c o n s i s t s  o f  greenstone, 
b a s a l t ,  red dike rocks,  and d i a b a s i c  d i o r i  te ( o r  s y e n i t e )  . Quar tz  and 
hemat i te  v e i n l e t s  only occur i n  greenstone. 



The uranium-thorium base mctal 1oczli . ty found by t h e  U . S .  Geological 
Survey on t h e  headwaters of t h e  Pcacc :?ivcr (Gault  and o t h e r s ,  1955, p. 28- 
31)-was v i s i t e d  b r i e f l y .  The mincra1i:aed a r e a  was o r i g i n a l l y  loca ted  
by t r a c i n g  anomalies i n  heavy mineral  :;tream sediment samples up t o  t h e  
d i v i d e  a t  t h e  head of a minor tributary. The a r e a  is  covered by tundra 
except  along the l a r g e r  s t reams and no depos i t  i s  exposed. The a r e a  l i e s  
on o r  near the  greenstone-syeni te  cont i .~ct .  Some p i t s  and t renches  a r e  
p r e s e n t ,  bu t  no o r e  minera ls  a r c  exposc:?d i n  them. A panned sample (71)  
from one of the  p i t s  i n  c reek  alluvium con ta ins  350 ppm lead .  Samples 72 
and 73, taken along t h e  swampy minor t:::ibutary c reek  on which the  d e p o s i t  
i s  supposed t o  l i e ,  w e r e  no t  anomalous. However, sample 78, taken more 
than  a mile downstream, i s  anomalous i n  copper, l e a d ,  and molybdenum, 
The creek g rave l  is  h e a v i l y  hemati te-s tained f o r  about ;5 mile up s t ream 
from s i t e  78 and f o r  an unknown d i s t ance  downstream. No explanat ion can 
be given f o r  t h e  h i s h  concent ra t ion  of metals  i n  t h e  unusual ly anomalous 
sample 69. I t  was taken of red  mate r i a l  i n  a f r o s t  b o i l  on a r idge .  

Moffi t  (1905) repor ted  t h a t  i n  the  Bear Creek a rea ,  "a  cons iderable  
q u a n t i t y  of a heavy red  c h e r t y  rock remains i n  t h e  boxes with t h e  gold 
and i s  a source of annoyance t o  t h e  miner." Many heavy r e d  pebbles  and 
i r r e g u l a r  masses of t h i s  m a t e r i a l  i n  greenstone f l o a t  were seen i n  t h e  
creek  gravels .  Some of t h i s  m a t e r i a l  has  an i r o n  con ten t  of  about SO%, 
and g ives  a red  s t r e a k  when scratched with a k n i f e ,  i n d i c a t i n g  hemati te .  
Other r ed  che r ty  rocks  have an i r o n  content  of about  5% and a r e  ha rde r  
than t h e  k n i f e  b lade ,  i n d i c a t i n g  jasper .  This  m a t e r i a l  i s  r e s t r i c t e d  t o  
the greenstone, where it occurs  a s  c r o s s c u t t i n g  v e i n s  and masses wi th  
sharp  contac ts .  I t  i s  thought  t o  have formed a t  depth  r a t h e r  than  a s  a 
s u r f a c e  a l t e r a t i o n  product  and could have been a s s o c i a t e d  with minera l i -  
z a t i o n  of t h e  greenstone.  Semi-quantitative ana lyses  by X-ray spec t ro-  
graph of 3 p ieces  of  hemat i te  and jasper f l o a t  from Bear Creek a r e  a s  
fol lows . 

Fe & Cu - - - - P b  Zn N i  9 - 
Hematite f l o a t  50% <.I N i l  (.1 c.05 (-05 <.1 
Bematite f l o a t  50% (-1 T r  c.1 c.05 (.05 c.1 
Jaspe r  f l o a t  5% .5  T r  -05 T r  .05 Tr 

SUMMARY AND SUGGESTIONS FOR PROSPECTING 

The igneous rocks along the e a s t e r n  margin of the Seward Peninsula  
between Dime Landing and Buckland mark a marginal b e l t  of major s t r u c t u r e  
a t  t h e  junct ion of t h e  Seward Peninsula  t e c t o n i c  block and the  Koyukuk 
geosyncline.  The a s s o c i a t i o n  of major s t r u c t u r e  and igneous rocks makes 
t h i s  b e l t  one of more-than-average f a v o r a b i l i t y  f o r  o r e  depos i t s .  



The map area i s  i n  t h i s  marginal igneous b e l t .  I t  i s  largely underlain 
by -andesitic greenstone of pre-Cretaceous age. T h i s  rock i s  porphyrit ic 
andesite which a s  been transformed by thermal metamorphism to a non- 
schis tose greenstone of the albite-epidote hornfels f ac ie s .  The greenstone 
i s  intruded by the Granite f-lountain syenite,  mafic syenite dikes, a l tered 
d i o r i t e ,  and acidic porphyry dikes. Olivine b a s a l t  of Cenozoic age over- 
l i e s  the greenstone and a lso  i s  presumably younger than the intrusives .  A 
major northwesterly trending f a u l t  i s  present along Bear Creek and may 
join with f a u l t s  on the e a s t  s ide  of Granite Mountain, Upl i f t  of the block 
west of Bear Creek has been along these f au l t s .  Dikes and small in t rusives  
i n  the Bear Creek drainage appear t o  be more abundant near the Bear Creek 
f a u l t  than a t  a distance,  but  do not follow it. Gold, lead,  and zinc 
deposits  i n  the Bear Creek drainage are associated with mafic syenite 
dikes and possibly with a l te red  d i o r i t e .  The uranium-thorium-base metal 
deposit  e a s t  of Granite Mountain may be localized along the f a u l t  zone 
there.  

A number of placer deposi ts  are  present along the marginal be l t .  One 
of these placers,  on Bear Creek, i s  closely associated with a lead-zinc 
deposi t  and appears t o  have formed nearly in  place. It  is  l i k e l y  t h a t  
other  base metal deposits  are closely associated with the gold placers 
i n  the region, 

Geochemical sampling indica tes  tha t  the small lead-zinc-gold showing 
on Bear Creek probably extends westward a t  l e a s t  1/8 m i l e .  Detectable 
geochemical anomalies extend f o r  about one mile downstream from the known 
mineral deposits i n  the area. Analysis of samples by simple f i e l d  methods 
that give the readily extractable  heavy metal content may require a 
spacing of samples c loser  than one mile. 

In most of the region there  i s  l i t t l e  poss ib i l i ty  of f inding lode 
deposi ts  exposed a t  the surface because of the moderate reli.ef and 
extensive cover of tundra and colluvium. Mafic syenite, d i o r i t e ,  and 
probably jasper and hematite creek f l o a t  are considered favorable in- 
dicat ions  of lode p o s s i b i l i t i e s  throughout the greenstone region. Stream 
sediment geochemical sampling should be e f fec t ive  i f  sampling i s  done 
at i n t e rva l s  of not grea ter  than one mile on a l l  drainages. 
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