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Carborne Rad iomet r i c  Survey o f  t h e  Nome Area, 
Seward Peninsula,  Alaska 

by Robert  A. Brooks and Warren I. Finch  

A b s t r a c t  

A  carborne r a d i o m e t r i c  survey was made a long  t h e  access ib l e  
roads i n  t h e  Nome, Alaska, area.  The background r a d i a t i o n  was 
g e n e r a l l y  found t o  be low, about  40 cps, b u t  h i ghe r  r a d i o a c t i v i t y  
near  g r a n i t e  was noted.  No r a d i o a c t i v e  anomalies o f  a magnitude 
g r e a t e r  than  t h r e e  t imes t h e  average background were encountered. 

INTRODUCTION 

I n  o r d e r  t o  q u i c k l y  assess t h e  r a d i o a c t i v i t y  o f  t h e  area around 
Nome i n  t h e  southern Seward Peninsula,  a carborne r a d i o m e t r i c  survey 
was made a long  t he  access ib l e  roads.  The survey was p a r t  o f  an 
assessment of  t h e  uranium and t ho r i um resources i n  Alaska, conducted 
by t h e  U.S. Geolog ica l  Survey. The Seward Peninsula con ta ins  
numerous r a d i o a c t i v e  occurrences.  Many of  these occurrences a r e  
summarized by Eakins (1975) .  Eakins concluded t h a t  t h e  Seward 
Peninsula should s t i l l  "be cons idered  a  p o s s i b l e  source o f  r a d i o -  
a c t i v e  m a t e r i a l s "  (1975, p. 142).  

METHODS 

Carborne r a d i o m e t r i c  t r a v e r s e s  were conducted u s i n g  a Mount 
Sop r i s  S c i n t i l l a t i o n  coun te r  Model SC-132 and a  Mount Sop r i s  S t r i p  
Char t  Recorder Model R-132. The s c i n t i l l a t i o n  coun te r  was mounted 
on t h e  dashboard o f  t h e  v e h i c l e ,  and t h e  v e h i c l e  was d r i v e n  a t  as 
cons tan t  a speed as p o s s i b l e  a long  roads and t r a i l s .  The o u t p u t  
of  t h e  s c i n t i l l a t i o n  coun te r  a t  a  c o u n t - r a t e  o f  one second was 
recorded on a  s t r i p - c h a r t  r eco rde r  t h a t  produces a  s e r i e s  o f  smal l  
d o t s  on pressure-sens i  t i v e  r e c o r d i n g  paper; these d o t s  have been 
connected by hand on t h e  accompanying f i g u r e s .  The s t r i p  c h a r t s  a r e  
keyed t o  U.S. Geo log ica l  Survey 1:63,360 topographic  maps, which t h e  
reader  should o b t a i n  t o  use t h e  s t r i p  c h a r t s .  Traverse 1  i s  f rom 
Nome t o  T e l l e r  on t h e  road  shown on quadrangles Nome C-1, Nome C-2, 
Nome D-2, T e l l e r  A-3,  and T e l l e r  B-3. Traverse 2 i s  f rom Nome t o  
the Kougarok R i v e r  on t h e  road  shown on quadrangles Nome C-1, 
Nome 0-1, Solomon D-6, Bendeleben A-6, and Bendeleben B-6. Traverse 
3 i s  from Nome t o  Jensens Camp on t h e  road  shown on quadrangle 
Nome C - 1 .  Local  geographic fea tu res  a r e  noted on t h e  s t r i p  c h a r t s .  
Readings from t h e  dashboard-mounted i ns t rumen t  a r e  cons ide rab l y  
reduced from what can be ob ta ined  by p l a c i n g  t h e  i ns t rumen t  i n  c o n t a c t  
w i t h  the  roadway, rock ,  o r  s o i l .  However, t he  amount of s i g n a l  a t t e n -  
u a t i o n  should be r e l a t i v e l y  cons tan t  ove r  t h e  area surveyed. Some 
ou tc rops  were surveyed d u r i n g  f o o t  t r a v e r s e s  usi,ng t h e  s c i n t i l l a t i o n  
coun te r .  



" - 
GENERAL GEOLOGY 

The sou thern  Seward Pen insu la  i s  composed p r i m a r i l y  of Pre- 
cambrian g r a n i t e  and metamorphic rocks,  m o s t l y  g r a p h i t i c  s i l t i t e ,  
s l a t e ,  graywacke, and c h l o r i t i c  and marb le  s c h i s t s .  Some Pre- 
cambrian m a f i c  i n t r u s i o n s  a r e  p resen t ,  as w e l l  as a t h i c k  sequence 
o f  Pa leozo ic  carbonates.  Rocks i n  t h e  area a r e  enr i ched  i n  t i n ,  
tungsten,  and g o l d  and have 1 esser  q u a n t i t i e s  o f  antimony, mercury,  
f l u o r i n e ,  lead ,  s i l v e r ,  and b ismuth ( C l a r k  and o the rs ,  1974).  Eakins 
(1 975) cons ide rs  t h e  abundance o f  m ine ra l  i z e d  Precambrian rocks  
an i n d i c a t i o n  o f  a p o s s i b l e  source f o r  r a d i o a c t i v e  m a t e r i a l s .  
D e t a i l e d  geo log i ca l  d e s c r i p t i o n s  have been pub1 i shed  (Sainsbury,  
1972; Sainsbury and o the rs ,  1970; and Eakins,  1975). 

RESULTS 

Three reaverses were conducted ( f i g  . 1 ) . The background on 
a l l  t h r e e  t r ave rses  was between 30 and 50 counts  pe r  second ( cps )  
(appendixes 1 -3 ) .  On t h e  Nome t o  T e l l e r  t r a v e r s e  (appendix 1 ) ,  
severa l  areas had r a d i o a c t i v i t i e s  g r e a t e r  than  t h e  background. These 
were Washington Creek, Sinuk R i ve r ,  and C re te  Creek. Higher  r a d i o -  
a c t i v i t i e s  near  these dra inages were p a r t l y  due t o  t h e  l a c k  o f  tundra  
cover  on t h e  rocks  and bou lders  a long  t h e  r i v e r ;  however, a long  C re te  
Creek (a1 so c a l l  ed Wooly Lagoon), bou lders  o f  1 i g h t - g r a y  g r a n i t e  
hav ing r a d i o a c t i v i t i e s  on t h e  ou t c rop  o f  300 cps were l oca ted .  Th i s  
g r a n i t e  i s  s i m i l a r  t o  t h a t  found on Cape Nome and descr ibed  by White 
(White and o the rs ,  1953).  Whi te  found t h a t  most o f  t h e  r a d i o a c t i v i t y  
c o u l d  be a t t r i b u t e d  t o  uranium and t ho r i um i n  t h e  accessory m ine ra l s ,  
z i r c o n  and sphene, w i t h  o n l y  a m inor  c o n t r i b u t i o n  f rom a1 l a n i  t e .  

Along the Nome t o  Kougarok R i v e r  t r a v e r s e  (appendix 2 ) ,  t h e  
r a d i o a c t i v i t y  was h i g h e r  than  background i n  t h e  h igh lands  around 
Salmon Lake, e s p e c i a l l y  near Nugget Creek and around t h e  Lu theran  
Camp and C r a t e r  Creek, n o r t h e a s t  of  Salmon Lake. These read ings  were 
a l s o  due t o  t h e  presence o f  l i g h t - c o l o r e d  g r a n i t e  s i m i l a r  t o  t h a t  
found a t  C re te  Creek. No read ings  above background were encountered 
i n  f l o a t  r o c k  on t h e  Nome t o  Jensens Camp t r a v e r s e  (appendix 3 ) ,  
a1 though v e r y  s l i g h t l y  h i ghe r  read ings  were noted a long  some of t h e  
creeks where t h e  bedrock i s  exposed. 

CONCLUSIONS 

No r a d i o a c t i v e  anomal ies of  s i g n i f i c a n t  magnitude were encountered 
a1 ong t h e  road  t r ave rses .  However, t h e  presence of  h i g h  r a d i o a c t i v i t y  
o f  g r a n i t e s  was conf i rmed.  These g r a n i t e s  cou ld  have ac ted  as source 
rocks f o r  sedimentary uranium depos i t s  i n  nearby bas ins  i n  t he  same 
manner t h a t  t h e  G r a n i t e  Mountains a r e  hypothes ized t o  be t h e  source 
f o r  t h e  uranium i n  t h e  Gas H i l l s  and Crooks C.ap d i s t r i c t s  i n  Wyoming 
(Roshol t and o thers ,  1973). 



Figure 1 .--Route o f  carborne radiometric traverses, 
Seward Peninsula, Alaska. 
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The p o s s i b i l i t y  o f  h i g h  r a d i o a c t i v i t y  zones a t  some d i s tances  
from t h e  roads i s  n o t  r u l e d  o u t  by t h e  carborne survey. Radiometr ic  
examinat ion o f  p o t e n t i a l  h o s t  and source rocks  and v e i n  depos i t s  
should be conducted by a i r b o r n e  surveys. 
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