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PREFACE 

Mattagami Lake Mines Limited in 1977 commenced programmes 

of exploration for uranium in the Canadian Cordillera. The Dease 

Lake Project (1977) was part of this effort, as a result of which 

the CY and ENG claims were staked in the Atlin area. 

In light of the British Columbia government policy of 

accepting work o f  this type for portable assessment credit (P.A.C.) 

it was decided to submit this report for consideration by the Ministry 

of Mines and Petroleum Resources. 

As District Geology for Mattagami Lake Mines Limited, this writer 

supervised the field work and subsequent report writing. 

is submitted with a few minor changes relating to property 

submissions in the area of interest, and the addition of certificates 

of qualifications. 

The report 

k l .  Mercer 

District Geologist 
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CHAPTER I. INTRODUCTION 

1 - 1 G e n e r a l  

F r o m  J u n e  2 9 t h  t o  J u l y  Z l s t ,  1 9 7 7 ,  a M a t t a g a m i  

c r e w  c o n d u c t e d  a u r a n i u m  r e c o n n a i s s a n c e  s u r v e y  i n  n o r t h -  

e r n  B r i t i s h  C o l u m b i a .  

D u r i n g  t h e  p r o g r a m  a t o t a l  o f  9 5  s t r e a m  s e d i m e n t s ,  

1 3 1  s t r e a m  w a t e r s  a n d  7 1  r o c k  s a m p l e s  w e r e  a n a l y z e d .  T h e  

s e d i m e n t s  a n d  some o f  t h e  w a t e r s  h a v e  b e e n  a n a l y z e d  b y  

B o n d a r - C l e g g  i n  W h i t e h o r s e ,  t h e  r o c k s  b y  B a r r i n g e r  

L a b o r a t o r i e s  i n  W h i t e h o r s e .  I n  a d d i t i o n ,  t h e  w a t e r s  

w e r e  a n a l y z e d  f o r  r a d o n  g a s  i n  t h e  f i e l d ,  a n d  f o r  u r a n i u m  
b y  i o n  e x t r a c t i o n  b y  P a r s l o w ,  i n  R e g i n a ,  S a s k a t c h e w a n .  

A l l  t h e  s a m p l e s  h a v e  b e e n  a n a l y z e d  f o r  u r a n i u m  a n d ,  
w h e n e v e r  f e l t  n e c e s s a r y ,  f o r  o t h e r  e l e m e n t s .  

I n  c o n j u n c t i o n  w i t h  t h e  g e o c h e m i c a l  s a m p l i n g ,  a 

h e l i c o p t e r - b o r n e  r a d i o m e t r i c  s u r v e y  was  c o n d u c t e d  d u r i n g  

t h e  same p e r i o d ,  i n  t h e  same a r e a s .  

T h i s  r e p o r t  w i l l  d i s c u s s  t h e  a b o v e  r e s u l t s  a n d  m a k e  

r e c o m m e n d a t i o n s  f o r  f u r t h e r  a c t i v i t i e s .  

T h e  f i e l d  c r e w  c o n s i s t e d  o f :  

F .  M o r r a  - p a r t y  c h i e f  

L. W i t h e r s -  s e n i o r  a s s i s t a n t  

K .  B e r n d t -  j u n i o r  a s s i s t a n t  

W. H o w a r d -  j u n i o r  a s s i s t a n t  

N .  B a l l -  j u n i o r  a s s i s t a n t  

W .  E n g -  h e l i c o p t e r  p i l o t .  

a c k n o w l e d g e d .  

T h e  c o m p e t e n t  h e l p  o f  a l l  c o n c e r n e d  i s  g r a t e f u l l y  

S i n c e  t h i s  was  t h e  f i r s t  y e a r  o f  t h i s  p r o g r a m  i n  



n o r t h e r n  B r i t i s h  Columbia ,  s t r e a m  w a t e r ,  s e d i m e n t  and rock  
samples  from a v a r i e t y  o f  t e r r a i n s  i n  d i f f e r e n t  p h y s i o -  
g r a p h i c  and g e o l o g i c a l  r e g i o n s  were  c o l l e c t e d  t o  p r o v i d e  
i n f o r m a t i o n  o n  background l e v e l s  f o r  uran ium i n  d i f f e r e n t  
r o c k  u n i t s .  

1 - 2 Areas  Surveyed  

Three  main a r e a s  have been r a d i o m e t r i c a l l y  and geo-  
c h e m i c a l l y  s u r v e y e d  ( F i g u r e  1 ) :  
i .  T u l s e q u a h  a r e a ,  NTS 1 0 4  K 
i i .  Oease Lake  a r e a ,  N T S  1 0 4  J-K 
i i i .  A t l i n  a r e a ,  NTS 1 0 4  N .  

Areas  t h a t  were g i v e n  p r i o r i t y  i n c l u d e d  t h o s e  
u n d e r l a i n  by T e r t i a r y  s e d i m e n t a r y  and v o l c a n i c  r o c k s  and 
by a c i d  i n t r u s i o n s .  

1 - 3 Methods o f  Work 

Most o f  t h e  r e g i o n  was s u r v e y e d  u s i n g  a B e l l  
47B1  h e l i c o p t e r  f o r  t r a n s p o r t a t i o n .  Wherever  p o s s i b l e ,  
a 4-wheel d r i v e  v e h i c l e  was a l s o  used .  P r e v i o u s  e x p e r -  
i e n c e  has  proven  t h a t  h e l i c o p t e r  s u p p o r t e d  r e c o n n a i s s a n c e  
s t r e a m  s e d i m e n t  and w a t e r  geochemica l  s u r v e y s  can be 
c a r r i e d  o u t  e f f e c t i v e l y  o v e r  most o f  n o r t h e r n  B . C . ,  
i n  c o n j u n c t i o n  w i t h  h e l i c o p t e r - m o u n t e d  g e o p h y s i c a l  
i n s t r u m e n t a t i o n  f o r  t h e  r a d i o m e t r i c  s u r v e y .  

The g e o p h y s i c a l  equ ipmen t  used d u r i n g  t h e  r a d i o -  
m e t r i c  s u r v e y  c o n s i s t e d  o f :  

2 



50 0 50 I00 200 
I=- kilometers 



DISA 4 1 0  - A E x p l o r a n i u m ,  c o n s o l e  e l e c t r o n i c s  
G P X  - 1 1 2  E x p l o r a n i u m ,  6 "  X 4 "  c r y s t a l ,  d e t e c t o r  
H . P .  7 1 5 5  c h a r t  r e c o r d e r  
2 s c i n t i l l o m e t e r s  (GRS 101 A ,  E x p l o r a n i u m - G e o m e t r i c s )  
2 s p e c t r o m e t e r s  ( T V  1 - A ,  McPhar) 
R D  200 radon g a s  emanometers .  

Two ma jo r  p rob lems  were e n c o u n t e r e d  d u r i n g  t h e  
h e l i c o p t e r  s u r v e y  
1 .  i t  was d i f f  c u l t ,  somet imes  i m p o s s i b l e ,  t o  main-  

t a i n  a c o n s  a n t  c l e a r a n c e  from t h e  g r o u n d  
( 3 0  m a n d  a c o n s t a n t  s p e e d  o f  5 0  k p h )  i n  
moun ta inous  a r e a s .  In  a d d i t i o n  i n  t h e s e  a r e a s ,  
t h e  s h i e l d i n g  o r  mass e f f e c t s  were t h e  main c a u s e  
f o r  t h e  g e n e r a t i o n  o f  most  o f  t h e  r a d i o a c t i v e  
a n o m a l i e s  r e c o r d e d .  

i i .  In  many a r e a s ,  below an e l e v a t i o n  o f  5 , 0 0 0  f e e t  
( 1 4 0 0  m ) ,  t h e  t h i c k  v e g e t a t i o n  c o v e r  p r o h i b i t e d  
h e l i c o p t e r  l a n d i n g :  i n  t h e s e  a r e a s  t h e  r e c o n n -  
a i s s a n c e  s t r e a m  s e d i m e n t  a n d  w a t e r  geochemica l  
s u r v e y  does  n o t  have a s y s t e m a t i c  n o r  a s t a t i s t i c a l  
c h a r a c t e r .  

Due t o  t h e  v e r y  r a i n y  summer w e a t h e r ,  s t r e a m  w a t e r  
s amples  r e s u l t s  a r e  p r o b a b l y  t o  be c o n s i d e r e d  lower  
t h a n  t h e  a v e r a g e ,  due t o  t h e  s i g n i f i c a n t  d i l u t i o n  e f f e c t  
o n  t h e  l e v e l  o f  e l e m e n t  c o n c e n t r a t i o n s .  

1 - 4 P r e s e n t a t i o n  o f  R e s u l t s  

Geochemical  a n d  g e o p h y s i c a l  r e s u l t s  w i l l  be p r e -  
s e n t e d  i n  t a b l e  form i n  Appendix I .  Sample l o c a t i o n s ,  



f i d u c i a l  p o i n t s ,  h e l i c o p t e r  f l i g h t  p a t h  and ground 
t r a v e r s e s  a r e  p l o t t e d  o n  NTS map s h e e t s .  Any datum 
which i s  c o n s i d e r e d  t o  be o f  f u r t h e r  i n t e r e s t  i s  u n d e r -  
l i n e d  i n  t h e  t a b l e s .  

Dur ing  t h e  r e c o n n a i s s a n c e  s u r v e y ,  r a d i o m e t r i c  
a n o m a l i e s  o f  i n t e r e s t  were found i n  t h e  A t l i n  m a p  s h e e t  
(Wei r  M o u n t a i n ) .  The g r o u n d  has  been s t a k e d  by Mattagami 
a n d  a s e p a r a t e  r e p o r t  has  been w r i t t e n  w i t h  t h e  r e s u l t s  
p r e s e n t e d  i n  more d e t a i l  ( s e e  Mor ra ,  1 9 7 7 ,  Weir Mountain 
R e p o r t ) .  
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canyon 50 m t o  t h e  e a s t  i d e n t i f i e d  t h e  s e c o n d  anomaly 
a t  t h e  c o n t a c t  o f  g r a n o d i o r i t e  ( G S C  U n i t  13)  and a q u a r t z  
monzon i t e  (GSC U n i t  1 6 )  a t  f i d u c i a l  N o .  6 5  ( s e e  Map 
No. 1 ) .  

The f o l l o w i n g  o b s e r v a t i o n s  were  made: 
( i )  U n i t  16  h a s  a background o f  300  c p s  ( G R S  1 0 1 )  

i n  t h e  a r e a ,  w i t h  r e a d i n g s  u p  t o  500  c p s  
( i i )  m a f i c  dykes  have much lower  r a d i o a c t i v i t y ,  o f  t h e  

o r d e r  o f  100  c p s  
( i i i )  n o  b r e c c i a  o u t c r o p s  h a v e  been n o t i c e d  d u r i n g  

t h e  ground t r a v e r s e .  

I n  c o n c l u s i o n ,  no d e f i n i t e  e x p l a n a t i o n  f o r  t h e  
anomaly was o b t a i n e d .  

2 - 4 G e o c h e m i s t r y  

R e s u l t s  f o r  t h e  geochemica l  i n v e s t i g a t i o n  i n  t h e  
T u l s e q u a h  m a p  s h e e t  a r e  p r e s e n t e d  i n  Map No. 2 and i n  
T a b l e s  1 ,  2 a n d  3 ;  

s a m p l e s  f o r  most  were g r e a t l y  e n l a r g e d  by  snowmel t .  
Hence s t r e a m  s e d i m e n t  s amples  a r e  p r o b a b l y  t h e  o n l y  
r e l i a b l e  geochemica l  r e s u l t s .  

u s u a l l y  a p p r o x i m a t i n g  c e l l - b a c k g r o u n d  v a l u e s .  F o u r  
h i g h  radon i n  w a t e r  r e s u l t s  ( a p p r o x i m a t e l y  2 0  cpm) 
s h o u l d  n o t  be r e g a r d e d  a s  a n o m a l i e s  due t o  u r a n i u m ,  b u t  
r a t h e r  due t o  t h e  p a r t i c u l a r  p h y s i o g r a p h y  o f  t h e  sample  
s i t e  ( v a l l e y  b o t t o m s ,  f a r  f rom s n o w f i e l d s  o r  g l a c i e r s ) .  

T h e r e  were problems c o l l e c t i n g  s t r e a m  w a t e r  

Radon i n  w a t e r  r e s u l t s  ( T a b l e  2 )  a r e  v e r y  low,  
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The s t r e a m  s e d i m e n t  sample r e s u l t s  a r e  c o n s i s t e n t l y  
l o w  ( 0 . 5  ppm U )  e x c e p t  f o r  sample  No. 110 S 6 ,  which 
gave  5 3  p p m  U ( T a b l e  3 1 .  T h i s  sample  was c o l l e c t e d  
from a s t r e a m  d r a i n i n g  t h e  r a d i o a c t i v e  anomaly d e s c r i b e d  
above  i n  S e c t i o n  2 - 3 ,  a t  f i d u c i a l  p o i n t  N o .  6 6  ( s e e  
Map No. 1 ) .  

2 - 5 Economic P o t e n t i a l  

The o n l y  a b o v e - a v e r a g e  r a d i o a c t i v e  r o c k  t y p e  i n  
t h e  a r e a  i s  a q u a r t z  monzon i t e  ( U n i t  1 6 ) .  A l l a n i t e  
and u r a n i u n i t e  a r e  t h o u g h t  t o  be t h e  m i n e r a l s  r e s p o n -  
s i b l e  f o r  t h e  r a d i o a c t i v i t y .  The b e s t  a s s a y  r e s u l t  
o b t a i n e d  f rom T u l s e q u a h  a r e a  gave 2 2 . 0  p p m  U308.  

v a l u e  i s  however v e r y  low f o r  a c o n t r i b u t i n g  s o u r c e  r o c k .  
The c o n t a c t s  between U n i t  1 6  and o t h e r  u n i t s  

may be o f  i n t e r e s t  f o r  po rphyry  Cu-Mo d e p o s i t s ,  
a l t h o u g h  t h e  i n a c c e s s i b i l i t y  o f  t h e  r e g i o n  would make 
any e x p l o r a t  o n  p r o g r a m  v e r y  e x p e n s i v e  and e x p l o i t a t i o n  
d i f f i c u l t .  

T h i s  

2 - 6 D e t a i  ed Geology 

E i g h t  g e o l o g i c a l  t r a v e r s e s  have been c o m p l e t e d  
a n d  t h e y  a r e  shown i n  Map N o .  2 .  The p u r p o s e  o f  t h i s  
p a r t  o f  t h e  e x p l o r a t i o n  was  t o  i n v e s t i g a t e  f a v o u r a b l e  
l i t h o l o g i c a l  c o n t a c t s  f o r  uranium d e p o s i t s ,  e s p e c i a l l y  
s e d i m e n t a r y  r o c k s  i n  c o n t a c t  w i t h  v o l c a n i c s .  

In  g e n e r a l ,  t h e  r e s u l t s  were d i s a p p o i n t i n g .  

2 - 6 - A T r a v e r s e  No. 1.  N N W  of  T r a p p e r  Lake 

A t r a v e r s e  a l o n g  a mounta in  v a l l e y  i n c l u d e d  o u t c r o p s  
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o f  U n i t s  4 ,  1 4 - 1 5  ( S l o k o  G r o u p )  and  11. U n i t  4 c o n s i s t e d  
o f  c h l o r i t e - g r a d e  m e t a m o r p h o s e d  i m m a t u r e  v o l c a n o c l a s t i c  
s e d i m e n t s  a n d  b a s a l t  t r a n s i t i o n a l  t o  g r e e n s t o n e .  I t  
p r o v e d  t o  be e c o n o m i c a l l y  u n i n t e r e s t i n g .  The b o u n d a r y  
w i t h  U n i t s  1 4 - 1 5  was n o t ' o b s e r v e d .  U n i t s  1 4 - 1 5  a r e  
v o l c a n o c l a s t i c  s e d i m e n t s ,  c r y s t a l  t u f f  o r  m u d  b r e c c i a ,  
and  q u a r t z - f e l d s p a r  p o r p h y r y .  The c o n t a c t  w i t h  U n i t  11 

( g r e y - b r o w n  s h a l e s )  was o b s e r v e d ,  t h e  u n c o n f o r m i t y  h a v i n g  
t h e  h i g h e s t  r a d i o a c t i v i t y  r e c o r d e d  d u r i n g  t h e  t r a v e r s e  
( 1 1 0  c p s ,  McPhar  T V  1 - A ) .  

S a m p l e s  a n a l y z e d  w e r e :  

Type  S a m p l e  # G e o l .  U n i t  Cu t p p m )  U ( p p m )  

Rock 1 1 0  R 6 1 4 - 1 5  
Rock 1 1 0  R 1 2  11 

Rock 1 1 0  R 1 3  11 
S t r e a m  S e d i m e n t  

1 1 0  s 1 
S t r e a m  S e d i m e n t  

1 1 0  s 2 

1 2  

0 . 8  

< 0 . 2  

0 . 4  

2 . 0  

5 . 0  

The c o n c l u s i o n  i s  t h a t  t h e  u r a n i u m  p o t e n t i a l  i s  l o w .  

2 - 6 - B T r a v e r s e  No. 2 .  West  S i d e  o f  T a t s a m i n i e  Lake  
( s e e  Map No. 2 )  

U n i t  4 ( P r e - J u r a s s i c  l i m e s t o n e ,  s i l t s t o n e ,  v o l c a n i c s  
a l t e r e d  t o  g r e e n s t o n e )  was i n v e s t i g a t e d  a n d  t h e  n a t u r e  o f  
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CHAPTER 11. TULSEQUAH AREA - NTS 1 0 4  K 

2 - 1 L o g i s t i c s  

A b a s e  camp was e s t a b l i s h e d  o n  T r a p p e r  L a k e ,  

a p p r o x i m a t e l y  1 5 0  km s o u t h - s o u t h e a s t  o f  A t l i n .  F u e l  

a n d  camp s u p p l i e s  w e r e  t r a n s p o r t e d  i n t o  T r a p p e r  L a k e  

b y  T a k u  A v i a t i o n  o f  A t l i n ,  u s i n g  B e a v e r  o n  f l o a t s .  

T h e  l o g i s t i c a l l y  i d e a l  p o s i t i o n  o f  t h e  b a s e  camp p e r m i t t e d  

a n  e x c e l l e n t  a n d  c o m p l e t e  e x p l o r a t i o n  a t  a r e g i o n a l  

s c a l e  o f  a l l  t h e  g e o l o g i c a l  f o r m a t i o n s  p r e s e n t  i n  t h e  

map s h e e t  1 0 4  K ,  w i t h  a m i n i m u m  w a s t e  o f  h e l i c o p t e r  

f l y i n g  t i m e  ( e . g .  " i n  t r a n s i t "  f l i g h t s ) .  

2 - 2 G e n e r a l  G e o l o g y  

T h e  r e g i o n  f o r m s  p a r t  o f  t h e  I n t e r m o n t a n e  B e l t  

o f  t h e  C a n a d i a n  C o r d i l l e r a ,  c o m p o s e d  o f  L a t e  P a l e o z o i c  

( U n i t s  1, 2 ,  3 ,  G S C  map 1 2 6 2 A ,  m a i n l y  p r e s e n t  on t h e  

n o r t h e a s t e r n  c o r n e r  o f  t h e  map s h e e t ) ,  T r i a s s i c  ( U n i t s  

4 ,  5 ,  7 ,  8, 9 )  a n d  J u r a s s i c  ( U n i t s  10,  1 1 )  e u g e o s y n -  

c l i n a l  v o l c a n i c  a n d  c l a s t i c  r o c k s .  M e s o z o i c  ( U n i t s  9 ,  

1 2 ,  1 3 )  a n d  T e r t i a r y  ( U n i t s  1 5  a n d  1 6 )  p l u t o n s  o f  q u a r t z -  

d i o r i t i c  a n d  q u a r t z - m o n z o n i t i c  c o m p o s i t i o n  c o v e r  a p p r o x -  

i m a t e l y  1 5 %  o f  t h e  b e l t  a n d  m a r k  t h e  b o u n d a r y  b e t w e e n  t h e  

I n t e r m o n t a n e  B e l t  a n d  t h e  C o a s t  C r y s t a l l i n e  B e l t .  

T e r t i a r y  ( U n i t s  1 4 ,  1 7 ,  18 ) a n d  Q u a t e r n a r y  

( p a r t s  o f  U n i t  1 8 )  v o l c a n i c s  a r e  a l s o  common. 

T h e  b o u n d a r y  b e t w e e n  t h e  I n t e r m o n t a n e  a n d  t h e  

C o a s t  C r y s t a l l i n e  B e l t s  i s  t h e  l o c i  o f  n u m e r o u s  p o r p h y r y  



Cu-Mo d e p o s i t s ,  e x t e n d i n g  a l o n g  a b e l t  i n  a n o r t h w e s t -  
s o u t h e a s t  d i r e c t i o n  f o r  s e v e r a l  hundred  k i l o m e t e r s .  
As d i s c u s s e d  i n  t h e  Dease Lake P r o j e c t  - P r e l i m i n a r y  
Repor t  ( A p r i l ,  1 9 7 7 ) ,  U-Mo a s s o c i a t i o n  i s  common i n  
s e v e r a l  d e p o s i t s  a n d  t h e r e f o r e  s p e c i f i c  t a r g e t  a r e a s  were  
s e l e c t e d  i n  t h e  T u l s e q u a h  map s h e e t  o n  t h e  b a s i s  o f  t h e  
above  c o n s i d e r a t i o n .  

E x p l o r a t i o n  f o r  T e r t i a r y  b a s a l  t y p e  o f  u ran ium 
d e p o s i t s  was m a i n l y  c a r r i e d  o u t  i n  t h e  Dease Lake map 
s h e e t  ( N T S  104  J )  and i n  t h e  v e r y  e a s t  p o r t i o n  o f  
T u l s e q u a h  map s h e e t  ( H e a r t  P e a k s ) .  D i s c u s s i o n  o f  t h e  
r e s u l t s  w i l l  be p r e s e n t e d  i n  C h a p t e r  111. 

2 - 3 R a d i o m e t r i c  S u r v e y s  

R e s u l t s  o f  t h e  r a d i o m e t r i c  i n v e s t i g a t i o n  f o r  e a c h  
g i v e n  be low.  
t s  have v e r y  low 

u n i t  shown on GSC g e o l o g y  map a r e  
I n  g e n e r a l  t h e  f o l l o w i n g  u n  

r a d i o a c t i v i t y :  
U n i t s  1 , 2  - Permian  s e r p e n t i n i t e  p e r i d o t i  t e  

U n i t  3 - Permian l i m e s t o n e s  and d o l o m i t e s  
U n i t  4 - P r e - J u r a s s i c  l i m e s t o n e s ,  c l a s t i c  s e d i m e n t s  

and g r e e n s t o n e s  
U n i t  5 - T r i a s s i c  s c h i s t s  and g n e i s s e s  
U n i t  7 - T r i a s s i c  b a s i c  a n d  i n t e r m e d i a t e  l a v a s ,  and 

v o l c a n o c l a s t i c  s e d i m e n t s  
Un i t  9 - T r i a s s i c  l i m e s t o n e ,  a r g i l l i t e  and c h e r t  
U n i t  1 0  - J u r a s s i c  s i l t s t o n e ,  muds tone ,  s a n d s t o n e  
U n i t  11 - J u r a s s i c  c o n g l o m e r a t e s  a n d  p y r o c l a s t i c  r o c k s  

U n i t s  4 ,  7 and 9 have t h e  l o w e s t  b a c k g r o u n d ,  a p p r o x -  
i m a t e l y  1 5 - 2 0  c p s .  The o t h e r  u n i t s  ( 1 , 2 , 3 , 5 , 1 0 )  have 
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a background r a n g i n g  from 1 5  t o  55 c p s .  
The f o l l o w i n g  u n i t s  have h i g h e r  background 

r a d i  o a c t  i v i  t y  : 

U n i t  6 - T r i a s s i c  d i o r i t e  - g r a n o d i o r i t e  
U n i t  8 - T r i a s s i c  v o l c a n o c l a s t i c  s e d i m e n t s  
U n i t  1 2  - J u r a s s i c  g r a n o d i o r i t e  - d i o r i t e  
U n i t  13 - C r e t a c e o u s  g r a n o d i o r i t e  - q u a r t z  d i o r i t e  
Un i t  A - U n d i f f e r e n t i a t e d  d i o r i t e  g n e i s s ,  a g e  u n k n o w n .  

The background r a d i o a c t i v i t y  a v e r a g e s  80 c p s ,  v a r y i n g  

Background r a d i o a c t i v i t y  i s  g r e a t e s t  i n  t h e  f o l l o w i n g  
from 50 t o  150 c p s .  

u n i t s :  
U n i t  14  - T e r t i a r y  f e l s i c  a n d  i n t e r m e d i a t e  f l o w s  
Uni t  15  - T e r t i a r y  g r a n i t e s ,  p o r p h y r i e s  
U n i t  16 - T e r t i a r y  monzon i t e  
U n i t  1 7  - L a t e  T e r t i a r y / P l e i s t o c e n e  t r a c h y t e  and r h y o l i t e  
Un i t  18 - P l e i s t o c e n e  a n d  y o u n g e r  v o l c a n i c s .  

Background v a l u e s  a r e  g e n e r a l l y  h i g h e r  t h a n  1 0 0  

I t  i s  i m p o r t a n t  t o  n o t e  t h a t  r a d i o a c t i v i t y  i n  
c p s ,  w i t h  a n o m a l i e s  few and f a r  be tween .  

U n i t s  1 7  and 18 i s  m a i n l y  due t o  4 0 K ,  t h e  r o c k  b e i n g  
ve ry  s a n i d i n e  r i c h  (more t h a n  5 0 %  by v o l u m e ) .  

a r e a  - one by a i r b o r n e  s u r v e y i n g  a n d  t h e  o t h e r  by g round  
t r a v e r s e .  The f i r s t ,  i n  a canyon 1 5  k m  n o r t h  o f  W h i t i n g  
Lake (132'  5 1 '  W and 58' 1 2 '  N ) ,  a p p e a r e d  t o  b e  due t o  
a zone o f  q u a r t z  monzon i t e  c u t  by a ne twork  o f  m a f i c  
b r e c c i a  d y k e s .  Due t o  s t e e p  c l i f f s  t h e  g r o u n d  was 
i n a c c e s s i b l e .  

Two r a d i o a c t i v e  a n o m a l i e s  were found i n  t h e  g e n e r a l  

G e o l o g i c a l  g r o u n d  t r a v e r s e s  i n  a n o t h e r  n e a r b y  
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t h e  a l t e r a t i o n  s t u d i e d .  T h e  v o l c a n i c s  e x t e n s i v e l y  

o u t c r o p  a l o n g  t h e  w e s t  s i d e  o f  t h e  l a k e ,  o n  a p l a t e a u  
a b o u t  5 0 0  m h i g h .  No s e d i m e n t s  w e r e  n o t e d  a t  t h e  b a s e  

o f  t h e  p l a t e a u ,  n o r  a n y w h e r e  e l s e .  

T h e  v o l c a n i c s  a l o n g  t h e  f i r s t  s t r e a m  t o  t h e  n o r t h  

a r e  f r a c t u r e d ,  s h e a r e d  a n d  m e t a m o r p h o s e d .  T h e  a l t e r a t i o n  

i n  t h e  v o l c a n i c s  i s  h o w e v e r  d u e  m o r e  t o  h y d r o t h e r m a l  e f f e c t s  

t h a n  t o  m e t a m o r p h i s m .  I n t e n s i v e  c a l c i t e  v e i n i n g  w i t h  

c o p p e r  s t a i n  i s  p r e s e n t  a l o n g  f r a c t u r e s  a n d  s h e a r  p l a n e s  

i n  t h i s  u n i t .  No s i l i f i c a t i o n  o r  p y r i t i z a t i o n  was n o t e d .  

S a m p l e s  a n a l y z e d  g a v e  t h e  f o l l o w i n g  r e s u l t s :  

S t r e a m  s e d i m e n t  # 110 S 3 :  0 . 2  ppm U 
S t r e a m  s e d i m e n t  # 110 S 4 :  0 . 2  ppm U .  

T h e  c o n c l u s i o n  i s  t h a t  u r a n i u m  p o t e n t i a l  i s  v e r y  l o w .  

2 - 6 - C T r a v e r s e  No. 3 .  E a s t  o f  H e a d w a t e r s  o f  W h i t i n g  

R i v e r  ( s e e  Map No. 2 )  

A t  t h e  j u n c t i o n  o f  t h e  t w o  g l a c i e r - f e d  s t r e a m s  

r o c k s  o f  t h e  S l o k o  G r o u p  [ U n i t  1 5 ,  f e l s i t e s )  w e r e  o b -  

s e r v e d .  C l i f f - f a c e  o u t c r o p s  o f  w h i t e - g r e y  f e l s i t e  a r e  

c u t  b y  n u m e r o u s  d y k e s  o f  a n  e v e n  m o r e  f e l s i c  r o c k ,  

w e a t h e r i n g  a l i g h t e r  g r e y ,  0 . 5  m i n  w i d t h .  R a d i o a c t i v i t y  

d e t e c t e d  w i t h  t h e  G R S  1 0 1  was o f  t h e  o r d e r  o f  1 3 0  t o  

160  c p s .  

d i s t i n c t  u n i t  o f  a y e l l o w  ( l i m o n i t e )  a n d  b r o w n  ( g o e t h i t e )  

s t a i n e d  f e l s i t e  c a n  b e  o b s e r v e d .  T h i s  u n i t  o u t c r o p s  e x -  

t e n s i v e l y  a b o v e  a n d  b e l o w  t h e  m i d d l e  r i d g e  o f  t h e  m o u n t a i n .  

I t  i s  f o l d e d  b u t  i t s  a v e r a g e  s t r i k e  i s  60'. 

A b o v e  t h e  w h i t e - g r e y  f e l s i t e ,  b e s i d e  a m o r a i n e ,  a 

T h e  t h i c k n e s s  
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o f  t h i s  u n i t  i s  e s t i m a t e d  t o  be  b e t w e e n  7 5  m a n d  1 0 0  m .  

S a m p l e s  a n a l y z e d  g a v e  t h e  f o l l o w i n g  r e s u l t s :  

S a m p l e  T y p e  # U ( p p m )  Cu ( p p m )  Mo ( p p m )  Ag ( P P ~ )  

R o c k  1 1 0  R 2 8  1 8 . 0  4 (0.4 
R o c k  110 R 2 9  1 8 . 0  4 (0.4 
S t r e a m  S e d i m e n t  

110 S 1 1 4  0 . 6  

S t r e a m  S e d i m e n t  

110 S 1 1 5  0 . 6  

T h e  c o n c l u s i o n  i s  t h a t  t h e  u r a n i u m  p o t e n t i a l  i s  v e r y  l o w .  

2 - 6 - D T r a v e r s e  No. 4 .  S u t l a h i n e  R i v e r  a r e a .  

One a i r b o r n e  a n o m a l y  ( f i d u c i a l  p o i n t  No. 1 1 3 ,  Map 

N o .  1 )  was f o u n d  a n d  s u b s e q u e n t l y  g r o u n d  c h e c k e d .  G r o u n d  

s u r v e y  w i t h  M c P h a r  s p e c t r o m e t e r  i n d i c a t e d  a K - r i c h  g r a n i t e  

a p l i t e  ( a l a s k i t e  ? ) ,  130  m w i d e  a n d  o p e n  t o  t h e  n o r t h -  

n o r t h w e s t .  T o t a l  c o u n t  r e a d i n g s  u p  t o  3 5 0  c p s  ( r o c k  s a m p l e  

1 1 0  R 1 1 7 )  w e r e  a s s o c i a t e d  w i t h  m a g n e t i t e .  T h e  ? a l a s k i t e  

i s  r i d d l e d  w i t h  n u m e r o u s  s m a l l  d y k e s  o f  l a m p r o p h y r e  a l o n g  

j o i n t s .  

a n d  was i n v e s t i g a t e d .  T h e  g o s s a n  was f o u n d  t o  b e  d u e  t o  

w e a t h e r e d  p y r i t e  i n  f r a c t u r e s  u p  t o  5 cm w i d e  w i t h i n  a n  

o f f - w h i t e  c o a r s e  g r a i n e d  m o n z o n i t e .  T h e  t r a c h y - a n d e s i t e s  

a b o v e  a n d  b e l o w  t h e  i n t r u s i o n  a r e  n o t  p y r i t e - r i c h .  M c P h a r  

TV 1 - A  t o t a l  c o u n t  r e a c h e d  1 0 0  c p s  a r o u n d  t h e  f r a c t u r e s .  N O  

o t h e r  m i n e r a l i z a t i o n  was o b s e r v e d .  

A g o s s a n  z o n e  was n o t e d  o n  a s l o p e  i n  U n i t  7 v o l c a n i c s  

T h e  c o n c l u s i o n  i s  t h a t  u r a n i u m  p o t e n t i a l  i s  v e r y  
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l i m i t e d ,  t h e  a l a s k i t e  c o n t a i n i n g  l i t t l e  u r a n i u m  and  
h i g h  p o t a s s i u m .  The g o s s a n  may c a r r y  Cu, Mo o r  Sb  b u t  
e c o n o m i c  p o t e n t i a l  i s  l i m i t e d  by t h e  low f r a c t u r e  d e n s i t y  

i n a c c e s s i b i l i t y .  
e s  a n a l y z e d  g a v e  t h e  f o l l o w i n g  r e s u l t s :  

a n d  by t h e  
Samp 

S a m p l e  No. 

2 - 6 - E  

110 R 1 1 7 :  2 2 . 0  p p m  U ( r o c k  t y p e :  a l a s k i t e ) .  

T r a v e r s e  N o .  5 .  S u t l a h i n e  R i v e r  ( s e e  Map No. 2 )  

A g r o u n d  t r a v e r s e  a c r o s s  U n i t  1 6  ( L a t e  C r e t a c e o u s -  
E a r l y  T e r t i a r y  q u a r t z  m o n z o n i t e )  i n v e s t i g a t e d  u r a n i u m  
a n d  molybdenum p o t e n t i a l .  The u n i t  p r e s e n t s  a b a c k g r o u n d  
r a d i o a c t i v i t y  o f  2 0 0  c p s  (GRS 1 0 1 ) ,  w i t h  h i g h e r  r e s p o n s e  
u p  t o  300  c p s  i n  p l a c e s .  

g e n o u s  a n d  medium g r a i n e d .  Q u a r t z  v e i n s  a r e  p r e s e n t ,  b u t  
a r e  v e r y  pure a n d  c o m p l e t e l y  b a r r e n  o f  m i n e r a l i z a t i o n .  
S m a l l  d y k e s  o f  b a s a l t i c  a n d  t r a c h y - b a s a l t i c  c o m p o s i t i o n  
a r e  o f t e n  p r e s e n t  a l o n g  t h e  j o i n t i n g  o f  t h e  i n t r u s i v e  r o c k .  

m o n z o n i t e .  No o t h e r  m i n e r a l i z a t i o n  was n o t e d  a l o n g  t h e  
t r a v e r s e .  

P e t r o g r a p h i c a l l y ,  t h e  q u a r t z  m o n z o n i t e  i s  v e r y  homo- 

Some p y r i t e  o c c u r s  a s  s m a l l  c u b e s  w i t h i n  t h e  q u a r t z  

The c o n c l u s i o n  i s  t h a t  u r a n i u m  p o t e n t i a l  i s  l o w .  

2 - 6 - F T r a v e r s e  No. 6 .  N o r t h w e s t  T r a p p e r  Lake  (Map N o . 2 )  

A l o n g  t h e  n o r t h w e s t  s h o r e  o f  T r a p p e r  L a k e  t h e  r o c k s  
a r e  f i n e  g r a i n e d ,  p i n k  t o  b u f f  w e a t h e r i n g  f e l s i t e s  g r a d i n g  
i n t o  f i n e  g r a i n e d  g r a n i t i c  r o c k  ( 5 0  c p s ,  McPhar  TV 1 - A ) .  

C h l o r i t i z e d  v o l c a n i c  a g g l o m e r a t e  ( 2 0  c p s ) ,  knobby  i n  o u t c r o p ,  
w e a t h e r i n g  g r e y  t o  d a r k  p u r p l e  a p p e a r s  i n  l a r g e  q u a n t i t y  
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a d j a c e n t  t o  t h e  f e l s i t e .  S e c o n d a r y  Cu m i n e r a l i z a t i o n  

was f o u n d  among b e a c h  c o b b l e s  o f  v o l c a n i c  a g g l o m e r a t e .  

p u r p l e ,  f i n e  t o  med ium g r a i n e d  p o r p h y r i t i c  f e l s i t e .  A l o n g  

t h e  t r a v e r s e  up  t h e  s t r e a m  a t  t h e  n o r t h w e s t  c o r n e r  o f  

t h e  l a k e ,  c h l o r i t i z e d  a g g l o m e r a t e  i s  o v e r l a i n  b y  h e m a t i t e  

a n d  manganese s t a i n e d  b a s a l t ,  g i v i n g  a r e a d i n g  o f  60 c p s .  

B e h i n d  a 1 5  m w a t e r f a l l ,  Cu s t a i n i n g  i n  r e d  w e a t h e r i n g  

v o l c a n i c s  was o b s e r v e d .  Above an  e x t e n s i v e  t a l u s  s l o p e ,  

r o c k s  o f  t h e  S t u h i n i  Group  ( U n i t  7 )  a n d  o f  t h e  S l o k o  Group  

( U n i t  1 4 )  h a v e  been  f a u l t e d  and  f o l d e d  i n t o  a g e n t l e  

s y n c l i n e .  

The g e n e r a l  l i t h o l o g y  o f  U n i t  7 i s  a l i g h t  g r e y  t o  

Samp les  a n a l y z e d  gave  t h e  f o l l o w i n g  r e s u l t s :  

Samp le  T y p e  # Rock Type  R e s u l t s  

Rock 110 R 2 5  f e l s i t e  Cu: 3 2  

Rock 1 1 0  R 2 6  v o l c a n i c  c u :  1 0 0  N i :  4 7  Zn:  1 1 5  

S t r e a m  S e d i m e n t  

110 S 1 4  

S t r e a m  S e d i m e n t  

110 S 15 
S t r e a m  S e d i m e n t  

110  S 1 7  
Radon I n  W a t e r  

110 G 1 4  

Radon I n  W a t e r  

1 1 0  G 1 5  
Radon I n  W a t e r  

110 G 1 6  

Radon I n  W a t e r  

110  G 1 7  

u :  0 . 3  

u :  0 . 2  

u :  0 . 2  

Radon:  0 . 6  cpm 

Radon:  1 1 . 0  cpm 

Radon :  2 . 8  cpm 

Radon : to. 5 cprn 
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C o n c l u s i o n  i s  t h a t  u r a n i u m  p o t e n t i a l  i s  v e r y  l o w .  

2 - 6 - G T r a v e r s e  No. 7 .  M e t l a t u l i n  M o u n t a i n  (Map N o .  2 )  

A l m o s t  a l l  o f  t h i s  t r a v e r s e  was o v e r  d a r k  g r e e n  

p o r p h y r i t i c  c l i n o p y r o x e n e - b e a r i n g  b a s a l t  w i t h  o n l y  

s c a t t e r e d  c r y s t a l s  o f  p y r i t e  a n d  o d d  c r y s t a l s  o f  c h a l c o -  

p y r i t e .  T o w a r d s  t h e  t o p  o f  M e t l a t u l i n  M o u n t a i n  q u a r t z -  

c a r b o n a t e  v e i n s  a n d  s t r i n g e r s  become common, b u t  t h e s e  

c o n t a i n  o n l y  s c a t t e r e d  p y r i t e  m i n e r a l i z a t i o n .  

T r a c h y - b a s a l t  was o b s e r v e d  i n  c o b b l e s  o n  a t a l u s  

s l o p e .  McPhar  T V  1 - A  gave b a c k g r o u n d  r e a d i n g s  o f  15  c p s ,  
w i t h  t h e  h i g h e s t  up  t o  25 c p s .  

f o r  u r a n i u m .  T h e r e  m i g h t  be  c h a n c e s  o f  p y r i t e - c h a l c o -  
p y r i t e  m i n e r a l i z a t i o n  i n  t h e  more  f e l s i c  p a r t s  o f  t h e  

v o l c a n i c s ,  b u t  c e r t a i n l y  n o t  on  t h e  n o r t h  s i d e  o f  

M e t l a t u l i n  M o u n t a i n .  

C o n c l u s i o n  i s  t h a t  e c o n o m i c  p o t e n t i a l  i s  v e r y  l o w  

2 - 6 - H T r a v e r s e  No. 8 .  N a h l i n  M o u n t a i n  ( s e e  Map No. 2 )  

G r o u n d  t o t a l  McPhar  T V  1 - A  c o u n t s  w e r e  l o w  f o r  a l l  

u n i t s :  1 5  c p s  i n  l i m e s t o n e  ( U n i t  3 ) ;  2 5  c p s  i n  s e r p e n t i n i t e -  

p e r i d o t i t e  ( U n i t  1). 
The g e o l o g y  i s  s i m p l e  a n d  c o n s i s t s  o f  f a u l t e d  

b l o c k s  o f  s e r p e n t i n i z e d  p e r i d o t i t e  a n d  a r g i l l a c e o u s  

l i m e s t o n e .  The f o r m e r  c o n t a i n s  s m a l l  v e i n l e t s  up t o  

1 . 5  cm w i d e  o f  c h r y s o t i l e  and  s e r p e n t i n e ,  a s  w e l l  a s  

s m a l l  v e i n l e t s  o f  c a r b o n a t e  a n d  q u a r t z .  The v e i n l e t s  

a r e  m o s t  common i n  o u t c r o p  p e r i p h e r a l  t o  a h o r n b l e n d e  

d i o r i t e  ( U n i t  1 2 c )  b u t  do n o t  c o n t a i n  a n y  m i n e r a l i z a t i o n  
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o t h e r  t h a n  o c c a s i o n a l  p y r i t e .  The p e r i d o t i t e  h a s  a 
been c h l o r i t i z e d  and s h e a r e d .  

a r g i  1 

i d e n t  

The l i m e s t o n e  i s  
a c e o u s  c a r b o n a t e  
O c c a s i o n a l l y  sma 
f i e d .  
Samples  a n a l y z e d  

Sample N o .  Rock T 

d e e p l y  w e a t h e r e d  a n d  powdery 
a r e  common o n  r o c k  s u r f a c e s  

s o  

1 v e i n l e t s  o f  h e m a t i t e  h a v e  been 

gave t h e  f o l l o w i n g  r e s u l t s :  

Pe Assay R e s u l t s  

110  R 1 0 8  Q u a r t z - c a r b o n a t e  Z n  (ppm):  3 2  

Vein 
1 1 0  s 1 1 0  

1 1 0  .s 111 

1 1 0  s 1 1 2  
110 S 1 1 3  
1 1 0  G 1 1 0  
110 G 111 
1 1 0  G 112  
110 G 1 1 3  

: 0 . 2  

: 0 . 2  

: 0 . 2  

: 0 . 2  

R a d o n  ( cpm) :  0 . 6  
Radon ( c p m ) :  < 0 . 3  
Radon ( c p m ) :  0 . 4  

Radon ( c p m ) :  ( 0 . 3  

C o n c l u s i o n  i s  t h a t  economic  p o t e n t i a l  i s  v e r y  low 
f o r  u ran ium.  

1 7  



C H A P T E R  111. DEASE L A K E  A R E A  - NTS 104  J (Map No. 3 )  

3 - 1 L o g i s t i c s  

Same a s  f o r  Tu l sequah  a r e a  ( C h a p t e r  11. )  

3 - 2 Genera l  Geology ( G a b r i e l s e  and S o u t h e r ,  1 9 5 6  a n d  
1961) 

T h e  map a r e a  l i e s  m a i n l y  w i t h i n  t h e  S t i k i n e  P l a t -  
e a u ,  a r e g i o n  o f  subdued t o p o g r a p h y  f l a n k e d  t o  t h e  
n o r t h e a s t  by t h e  m o d e r a t e l y  rugged  C a s s i a r  Mounta ins  
and t o  t h e  s o u t h w e s t  by t h e  e x t r e m e l y  rugged  C o a s t  
M o u n t a i n s .  

The e x p l o r a t i o n  p r o g r a m  i n  t h e  Dease Lake map 
s h e e t  w a s  c o n c e r n e d  w i t h  t h e  f o l l o w i n g  l i t h o l o g i c a l  
u n i t s :  

Un i t  9 :  P o o r l y  c o n s o l i d a t e d ,  f l a t  l y i n g  o r  g e n t l y  d i p p i n g  
s e d i m e n t a r y  r o c k s  a r e  exposed  i n  t h e  canyons  
o f  N a h l i n  a n d  S t i k i n e  R i v e r s .  They a r e  t h o u g h t  
t o  b e  f l u v i a l  d e b r i s  d e p o s i t e d  i n  a T e r t i a r y  
l a k e .  F o s s i l  p l a n t s  a r e  p r e s e n t .  

n e a r l y  f l a t  l y i n g  b a s a l t i c  r o c k s  o f  Level  Mount- 
a i n  and H e a r t  P e a k s ,  e r u p t e d  a t  v a r i o u s  t i m e s .  
The o l d e r  f l o w s  a l o n g  t h e  f l a n k s  of Level  Mountain 
r e s t  on  a s u r f a c e  o f  modera t e  r e l i e f  a n d  have 
been d i s s e c t e d  by s t r e a m  e r o s i o n  b e f o r e  e x t r u s i o n  
o f  y o u n g e r  l a v a s .  Evidence  o f  i n t r a g l a c i a l  
e r u p t i o n  i s  found i n  p i l l o w  l a v a s ,  p re sumab ly  
formed i n  m a r g i n a l  g l a c i a l  l a k e s ,  h i g h  o n  t h e  

U n i t  1 0 :  T h i s  u n i t  c o m p r i s e s  L a t e  T e r t i a r y  a n d  P l e i s t o c e n e  

1 8  



s l o p e s  o f  Level Mountain 

The p r e s e n c e  o f  t h e  c o n t a c t  between U n i t s  9 a n d  10 
i s  f a v o u r a b l e  f o r  T e r t i a r y  b a s a l  uran ium d e p o s i t s .  
T w o  a r e a s  have been i n v e s t i g a t e d  i n  d e t a i l :  ( A )  Nah l in  
C r o s s i n g ,  o n  t h e  n o r t h w e s t  c o r n e r  o f  t h e  m a p  s h e e t ,  a n d  
( B )  Level  Moun ta in -Hear t  Peaks a r e a .  A t h i r d  f a v o u r a b l e  
a r e a ,  t h e  S t i k i n e  Canyon, was p r o s p e c t e d  by h e l i c o p t e r -  
bo rne  r a d i o m e t r i c  s u r v e y  o n l y .  

3 - 3 '  G e o l o g i c a l  Su rvey  R e s u l t s  ( s e e  Map No. 3 )  

3 - 3 - A Nah l in  C r o s s i n g  

A h e l i c o p t e r - b o r n e  r a d i o m e t r i c  s u r v e y ,  f o l l o w e d  by 
a g r o u n d  r a d i o m e t r i c  a n d  g e o l o g i c a l  t r a v e r s e  h a s  been 
done i n  t h e  n o r t h w e s t  c o r n e r  o f  map s h e e t  104  J ,  a l o n g  
t h e  Nah l in  R i v e r  canyon .  

U n i t  9 ( T e r t i a r y  l a c u s t r i n e  s a n d s t o n e ,  s i l t s t o n e  
a n d  c o n g l o m e r a t e )  o u t c r o p s  a t  t h e  b a s e  o f  t h e  canyon .  
I t s  t h i c k n e s s  a v e r a g e s  100 m and i t  i s  capped  by a r u s t y  
b r o w n  co lumnar  b a s a l t  o f  T e r t i a r y  age  ( U n i t  1 0 ) .  The 
s e d i m e n t a r y  f o r m a t i o n  a l s o  p r e s e n t s  i n  p l a c e s  a l a t e r a l  
c o n t a c t  w i t h  a w h i t e  c o l o u r e d ,  t h i c k  p i l e  o f  v o l c a n i c  
a s h .  The s t r a t i g r a p h i c  r e l a t i o n s h i p s  between s a n d s t o n e ,  
c o n g l o m e r a t e  and a s h  a r e  n o t  c l e a r .  The c o n t a c t s  a r e  
o f t e n  masked by a t h i c k  o v e r b u r d e n .  The v o l c a n i c  a s h  
i s  a l s o  capped  by r u s t y  b r o w n  co lumnar  b a s a l t  ( U n i t  1 0 ,  
s e e  F i g u r e  2 ) .  The s e d i m e n t s  a r e  v e r y  p o o r l y  c o n s o l i d a t e d ,  
s o  t h a t  i t  i s  somet imes  d i f f i c u l t  t o  d i s t i n g u i s h  them 
from f l u v i a t i l e  s a n d  and g r a v e l  o f  P l e i s t o c e n e  and r e c e n t  
t i m e ,  i f  t h e  v o l c a n i c s  a r e  n o t  p r e s e n t .  Some c o a l i f i e d  
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FIGURE 2 

INTERPRETATION OF STRATIGRAPHIC RELATIONS 

UNIT 10, D E A S E  LAKE A R E A  

100 m. 
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w o o d  was o b s e r v e d  i n  t h e  s e d i m e n t s .  

R a d i o a c t i v i t y  i s  p r e s e n t  i n  U n i t  9 ,  e s p e c i a l l y  

i n  t h e  u p p e r m o s t  s e d i m e n t a r y  l a y e r s ,  i n  t h e  v i c i n i t y  

o f  t h e  c o n t a c t  w i t h  t h e  b a s a l t .  E x p l o r a n i u m  G R S  101  

s c i n t i l l o m e t e r s  r e g i s t e r e d  u p  t o  1 6 0  c p s ,  w h i c h  i s  a p p r o x -  

i m a t e l y  4 t i m e s  h i g h e r  t h a n  t h e  b a c k g r o u n d  i n  s i m i l a r  

r o c k  t y p e s  i n  t h e  a r e a .  

c p s ,  b u t  t h e  

3 0  c p s  (GRS 1 0 1 ) .  

T h e  v o l c a n i c  a s h  h a s  c o n s t a n t  r a d i o a c t i v i t y  o f  200 

4 0 K  c o n t r i b u t i o n  seems t o  b e  h i g h .  

T h e  b a s a l t  h a s  l o w  r a d i o a c t i v i t y ,  o n  t h e  o r d e r  o f  

S a m p l e s  a n a l y z e d  g a v e  t h e  f o l l o w i n g  r e s u l t s :  

S a m p l e  # R o c k  T y p e  U ( p p m )  R a d o n  ( c p m )  c u  t p p m )  

1 1 0  R 5 3  

110 R 5 4  
1 1 0  R 5 5  

110 R 5 6  

110 S 8 

1 1 0  s 9 
110 s 10 

110 s 11 

1 1 0  S 1 3  

110 G 8 

110 G 9 

1 1 0  G 10 

110 G 11 

110 G 1 3  

s a n d s  t o n e  3 . 0  

c o n g l o m e r a t e  1 . 4  

v o l c a n i c  a s h  4 . 0  

s i l  t s t o n e  2 . 0  

1 . 0  
0 . 3  

0 . 2  

0 . 4  

0 . 2  
c 0 . 3  
1 1 . 3  

3 . 6  

1 . 0  

1 . 2  

3 8  

T h e  c o n c l u s i o n  i s  t h a t  a l t h o u g h  t h e  a r e a  i s  s t r a t i g r a p h -  

i c a l l y  f a v o u r a b l e  f o r  u r a n i u m  d e p o s i t s  a n d  r a d i o a c t i v i t y  
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s l i g h t l y  h i g h e r  t h a n  normal on some s e d i m e n t a r y  h o r i z o n s ,  
geochemica l  r e s u l t s  a r e  n o t  e n c o u r a g i n g .  The a r e a  does  
n o t  d e s e r v e  any f u r t h e r  e x p l o r a t i o n  a c t i v i t y .  

3 - 3 - B Level  Moun ta in -Hear t  Peaks Area 

The i n t e r e s t i n g  a r e a  c o v e r s  a p p r o x i m a t e l y  3 . 5  
s q .  k m  o n  t h e  w e s t  s i d e  o f  H e a r t  P e a k s ,  i n  T e r t i a r y  
l a v a  f l o w s  and t u f f s  ( U n i t  1 0 ) .  P a r t  o f  t h e  H e a r t  
Peaks  a r e a  i s  l o c a t e d  w i t h i n  T u l s e q u a h  map s h e e t  ( N T S  

1 0 4  K )  b u t  r e s u l t s  o f  t h e  s u r v e y  a r e  g i v e n  i n  t h i s  
s e c t i o n .  

Background c o u n t s  u s i n g  Exp lo ran ium GRS 1 0 1  
s c i n t i l l o m e t e r  a r e a  a s  f o l l o w s :  

o l i v i n e  b a s a l t :  5 0 - 7 0  c p s  (max. 100 c p s )  
a l t e r e d  o l i v i n e  b a s a l t :  130  c p s  a v e r a g e  

mud s e e p :  1 5 0  c p s  a v e r a g e  

r ed  volcanCc f e l s i t e  ( t u f f  ? ) :  2 2 5  c p s  a v e r a g e  
g r e y - g r e e n  v o l c a n i c  f e l s i t e  ( t u f f ) :  

g rave l -mud  s l o p e  wash:  150-200 C P S  

2 5 0  c p s  a v e r a g e  (max. 
1000 c p s ) .  

One r adon  sample  o b t a i n e d  from a s p r i n g  gave  an 
e x c e p t i o n a l l y  h i g h  r e s u l t  ( s a m p l e  1 1 0  G 1 8 ,  3 7 5  cpm) .  
However,  r a d o n  f rom s p r i n g  samples  o f t e n  g i v e s  u n r e a l i s t i c  
r e s u l t s .  

I t  was t h o u g h t  t h a t  t h e  h igh  r adon  c o u n t s  c o u l d  
have been t h e  r e s u l t  o f  wa te r  c i r c u l a t i n g  t h r o u g h  uran ium-  
r i c h  s e d i m e n t s  below t h e  b a s a l t .  However, t h i s  h y p o t h e s i s  
d i d  n o t  p rove  t o  b e  c o n f i r m e d  i n  t h e  f i e l d .  G e o l o g i c a l  
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mapping i n  t h e  a r e a  d i d  n o t  r e v e a l  t h e  p r e s e n c e  o f  any 
s e d i m e n t s  i n  t h e  H e a r t  Peaks a r e a  o t h e r  t h a n  o f  v o l c a n i c  
o r i g i n .  

m e t e r  and geochemica l  a n a l y s e s  o f  r o c k s  a n d  s t r e a m  
s e d i m e n t  s a m p l e s  c o l l e c t e d  b o t h  i n d i c a t e  t h a t  m o s t  o f  t h e  
r a d i o a c t i v i t y  i s  due t o  4 0 K .  R e s u l t s  a r e  shown i n  T a b l e s  
5 ,  6 and 7 . i n  t h e  a p p e n d i x .  

4 0 K  c o n ' t r i b u t i o n  i n  t h e  g e n e r a t i o n  o f  t h e  r a d i o a c t i v e  
anomaly i n  H e a r t  P e a k s .  The t w o  h i g h e s t  t o t a l  c o u n t s  
o b t a i n e d  w i t h  G R  4 1 0  Exploranium a r e  b o t h  o v e r  1000 c p s  
( f i d u c i a l  p o i n t s  1 5 1  and 1 5 5 ) ,  b u t  u ran ium a c t i v i t y  i s  
v e r y  l i m i t e d .  

m a p  s h e e t  i s  l o c a t e d  o n  Level Mountain p l a t e a u  ( f i d u c i a l  
p o i n t  No. 2 6 ,  Map N o .  3 ) .  Outc rop  i s  v e r y  p o o r ,  l e s s  
t h a n  1%. The anomaly was d e t e c t e d  w i t h  t h e  a i r b o r n e  
s y s t e m .  Ground check  r e v e a l e d  a 4 - 5  m t h i c k  h o r i z o n  
o f  v o l c a n o g e n i c  c o n g l o m e r a t e  and s a n d s t o n e  ( 3 . 8  ppm U 3 0 8 ) ,  

i n  between d a c i t e  ( 0 . 4  ppm U308) and t u f f a c e o u s  m a t e r i a l  

( 2 . 8  p p m  U 3 0 8 ) .  
v e r y  l o c a l  n a t u r e  and i t  does  n o t  w a r r a n t  any f u r t h e r  
i n v e s t i g a t i o n .  

d i d  n o t  p r e s e n t  any r a d i o a c t i v e  anomaly d e t e c t a b l e  w i t h  
t h e  a i r b o r n e  s y s t e m .  

R a d i o m e t r i c  i n v e s t i g a t i o n  u s i n g  G R  4 1 0  s p e c t r o -  

The r a d i o m e t r i c  r e s u l t s ,  i n  p a r t i c u l a r ,  e v i d e n c e  t h e  

The o t h e r  r a d i o a c t i v e  anomaly found i n  Dease Lake 

T h i s  s l i g h t  anomaly seems t o  be o f  

T h e  l a s t  a r e a  p r o s p e c t e d ,  t h e  S t i k i n e  Canyon,  

Economic P o t e n t i a l  

T h e  r a d i o a c t i v e  a n o m a l i e s  o f  some i m p o r t a n c e  f o u n d  
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w i t h i n  t h e  D e a s e  L a k e  map s h e e t  a r e  m a i n l y  

a c t i v i t y  f r o m  T e r t i a r y  v o l c a n i c s .  No f l u v  

s e d i m e n t s  h a v e  b e e n  f o u n d  i n  c o n t a c t  b e l o w  

a l t h o u g h  t h i s  d o e s  n o t  d e n y  t h e i r  p r e s e n c e  

d u e  t o  4 0 K  

a 1  o r  l a c u s t r i n e  

t h e  v o l c a n i c s ,  

T h e  a r e a  

s e e m s  t o  h a v e  b e t t e r  p o t e n t i a l  f o r  Cu d e p o s i t s  a n d  a 

f e w  e x p l o r a t i o n  c o m p a n i e s  a r e  a c t i v e l y  i n v o l v e d  i n  s u r f a c e  

e x p l o r a t i o n  a n d  d r i l l i n g  i m m e d i a t e l y  s o u t h  o f  H e a r t  

P e a k s .  
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CHAPTER I V .  A T L I N  LAKE A R E A  - NTS 104  N 

4 - 1 L o g i s t i c s  

A b a s e  camp was  e s t a b l i s h e d  o n  B i r c h  C r e e k ,  1 6  

C a r - b o r n e  r a d i o m e t r i c  s u r v e y  h a s  b e e n  c o n d u c t e d  

km e a s t  o f  A t l i n .  

a l o n g  e v e r y  r o a d  i n  t h e  a r e a  a c c e s s i b l e  w i t h  t h e  

c r e w - c a b  4 X 4 p i c k u p .  Two p o r t a b l e  s p e c t r o m e t e r s  w e r e  

c o n s t a n t l y  k e p t  i n  o p e r a t i o n  w h i l e  t r a v e l l i n g ,  w i t h  t h e  

c r y s t a l s  p o i n t e d  i n  o p p o s i t e  d i r e c t i o n s .  

G e o c h e m i c a l  s u r v e y  was g r e a t l y  f a c i l i t a t e d  b y  t h e  

p o s s i b i l i t y  o f  u s i n g  t h e  t r u c k  f o r  t r a n s p o r t a t i o n ,  i n  

a d d i t i o n  t o  t h e  h e l i c o p t e r  s u p p o r t .  H e l i c o p t e r - b o r n e  

r a d i o m e t r i c  s u r v e y  w a s  e x t e n s i v e l y  c o n d u c t e d  o v e r  t h e  

S u r p r i s e  L a k e  b a t h o l i t h ,  e a s t  o f  A t l i n .  

4 - 2 G e n e r a l  G e o l o g y  

T h e  A t l i n  r e g i o n  i s  c h a r a c t e r i z e d  b y  w e d g e - s h a p e d  

c r u s t a l  b l o c k s  b o u n d e d  b y  s t e e p  f a u l t s  a l o n g  w h i c h  o r  
n e a r  w h i c h  m o s t  o f  t h e  u l t r a b a s i c  b o d i e s  h a v e  b e e n  

e m p l a c e d  ( F i g u r e s  3 a n d  4 ) .  
T h e  A t l i n  h o r s t  i s  m a i n l y  c o m p o s e d  o f  P a l e o z o i c  

s t r a t a  o f  t h e  C a c h e  C r e e k  G r o u p .  T h e  u l t r a b a s i c  r o c k s  a r e  

U p p e r  P a l e o z o i c  p e r i d o t i t e  a n d  s e r p e n t i n i t e  o f  t h e  A t l i n  
i n t r u s i o n s .  J u r a s s i c  g r a n i t i c  r o c k s  o f  t h e  C o a s t  i n t r u s i o n s  

o c c u p y  l a r g e  a r e a s .  C r e t a c e o u s  a l a s k i t e ,  t h e  S u r p r i s e  

L a k e  b a t h o l i t h ,  o c c u r s  a s  a l e n t i c u l a r  b o d y  b e t w e e n  T e s l i n  

L a k e  a n d  A t l i n  L a k e .  

S c a t t e r e d  T e r t i a r y  v o l c a n i c  r o c k s  o u t c r o p  o v e r  

t h e  A t l i n  p l a t e a u .  
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F I G U R E  3 

Map s h o w i n g  t h e  p o s i t i o n s  o f  t h e  m a j o r  t e c t o n i c  e l e m e n t s  
o f  n o r t h  c e n t r a l  B r i t i s h  Co lumbia  and  t h e i r  r e l a t i o n s h i p  
t o  g r a n i t i c  a n d  u l t r a b a s i c  r o c k s .  

a f t e r :  Souther and Armstrong, 1966 



F I G U R E  4 

Map showing t h e  p r e s e n t  d i s t r i b u t i o n  o f  Cache Creek-  
S l i d e  Mountain rocks  a n d  t h e  t r e n d  o f  p re-Upper  T r i a s s i c  
(Cache C r e e k )  a n d  pos t -Midd le  T r i a s s i c  ( M e s o z o i c )  f o l d s .  

after:Souther and  Armstrong, 1966 



Immedia t e ly  t o  t h e  w e s t  o f  A t l i n  i s  t h e  C o a s t  
C r y s t a l l i n e  B e l t ,  w i t h  i t s  l a r g e  c o n c e n t r a t i o n  o f  p l u t o n s .  

4 - 3 Minera l  O c c u r r e n c e s  

S e v e r a l  m i n e r a l  d e p o s i t s  i n  t h e  A t l i n  map s h e e t  
a r e  a s s o c i a t e d  w i t h  t h e  S u r p r i s e  Lake b a t h o l i t h  and 
c o n t i g u o u s  Cache Creek s e d i m e n t s ,  m e t a s e d i m e n t a r y  and 
m e t a v o l c a n i c s .  T h e  most  n u m e r o u s  o c c u r r e n c e s  a r e  o f  
A u ,  b l ,  P b ,  N i  and Mo. Z n ,  C u  a n d  U a r e  a l s o  p r e s e n t  
i n  l e s s e r  amoun t s .  T h e  d e p o s i t s  a r e  c l a s s i f i e d  a s  c o n t a c t  
m e t a s o m a t i c ,  s k a r n  and p o r p h y r y .  One s m a l l  U anomaly 
on t h e  wes t  sho re  o f  A t l i n  Lake o c c u r s  i n  p e g m a t i t e s .  

Creek (Adanac )  Mo d e p o s i t ,  w i t h  i t s  
The o n l y  e c o n o m i c a l l y  i m p o r t a n t  h a r d r o c k  d e p o s i t s  i n  t h e  

0 . 1 6 %  MoS2, a n d  t h e  A t l i n  R u f n e r  Ag-  
a r e a  a r e  t h e  Ruby 
9 4  X 10 t o n n e s  o 
P b  d e p o s i t .  

6 

T h e  S u r p r i s  Lake b a t h o l i t h  i s  n o w  b e i n g  a c t i v e l y  

e x p l o r e d  f o r  U d e p o s i t s ,  due t o  t h e  r e c e n t  uran ium 
d i s c o v e r i e s  a t  T r o u t  Lake ( C o r d i l l e r a n  E n g i n e e r i n g  L t d ,  
1 9 7 6 ) .  

M a t t a g a m i ' s  e x p l o r a t i o n  p l a n  was  i n i t i a l l y  m a i n l y  
d e v o t e d  towards  c o n t a c t  m e t a s o m a t i c  t y p e  o f  uranium 
d e p o s i t s ,  p o s s i b l y  r e l a t e d  t o  t h e  S u r p r i s e  Lake a l a s k i t e -  
Cache Creek Group c o n t a c t s .  

o v e r  t h e  r e g i o n  were  e x p l o r e d  w i t h  t he  hope t o  f i n d  f a v o u r -  
a b l e  s i t u a t i o n s  f o r  T e r t i a r y  b a s a l  t y p e  o f  d e p o s i t s .  

The s m a l l  p a t c h e s  o f  T e r t i a r y  v o l c a n i c s  s c a t t e r e d  
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4 - 4 R a d i o m e t r i c  S u r v e y  (Map N o . ' s  4 a n d  5 )  

I f  we compare  t h e  r a d i o m e t r i c  r e s u l t s  i n  T a b l e  

4 ( T u l s e q u a h )  w i t h  t h o s e  i n  T a b l e  1 2  ( A t l i n )  we i m m e d i a t e l y  

n o t e  t h e  g r e a t  d i f f e r e n c e  i n  r e s u l t s  o b t a i n e d  i n  t h e  t w o  

r e g i o n s .  The a v e r a g e  r a d i o m e t r i c  r e s p o n s e  i n  t h e  A t l i n  

a r e a  i s  a t  l e a s t  t w i c e  a s  g r e a t  f o r  t h e  t o t a l  c o u n t s  a n d  

t h r e e  t i m e s  a s  g r e a t  f o r  t h e  u r a n i u m  c o u n t s ,  r e l a t i v e  

t o  t h e  T u l s e q u a h  a r e a .  The r e a s o n  f o r  t h i s  i s  m a i n l y  

due  t o  t h e  p r e s e n c e ,  i n  t h e  A t l i n  r e g i o n ,  o f  t h e  a n o m a l o u s l y  

r a d i o a c t i v e  a l a s k i t i c  S u r p r i s e  L a k e  b a t h o l i t h ,  w h e r e  

m o s t  o f  t h e  i n v e s t i g a t i o n  was c o n c e n t r a t e d .  

N o .  6 8  ( T a b l e  1 2 )  on  W e i r  M o u n t a i n .  

o m e t e r  v a l u e s .  The a l a s k i t e  i s  t h e  r o c k  t y p e  w i t h  t h e  

h i g h e s t  b a c k g r o u n d ,  o f  3 0 0  t o  3 5 0  c p s  (GRS 1 0 1 ) .  F o r  

c o m p a r i s o n ,  t h e  J u r a s s i c  g r a n i t e  o f  t h e  C o a s t  i n t r u s i o n s  

h a s  a b a c k g r o u n d  o f  100  c p s .  

The o t h e r  r o c k  t y p e s  p r e s e n t  i n  t h e  map s h e e t  

g i v e  l o w e r  r a d i o a c t i v e  r e s p o n s e ,  w i t h  t h e  l o w e s t  b a c k -  

g r o u n d  r a d i o a c t i v i t y  o f  a l l  d e t e c t e d  i n  t h e  u l t r a b a s i c  

r o c k s  o f  t h e  A t l i n  I n t r u s i o n s  ( 2 5  c p s ) .  The p a t c h e s  o f  

T e r t i a r y  b a s a l  t i c  r o c k s  m e n t i o n e d  e a r l i e r ,  gave  r e s u l t s  

v a r y i n g  f r o m  3 0  t o  80 c p s  ( G R S  1 0 1 )  a n d  t h e  o n l y  o u t c r o p  

o f  s e d i m e n t s  f o u n d  a t  t h e  b a s e  o f  t h e  v o l c a n i c s  ( s e e  

T r a v e r s e  No. 1, Ruby C r e e k  S e c t i o n  7 - 7 - A )  w a s  c a r e f u l l y  

c h e c k e d  w i t h  t h e  s c i n t i l l o m e t e r .  I t s  r a d i o a c t i v i t y  was 

c o n s t a n t l y  7 0  t o  80 c p s  (McPhar  TV 1 - A )  w i t h  n o  v e r t i c a l  

o r  l a t e r a l  v a r i a t i o n s .  

The h i g h e s t  v a l u e  o b t a i n e d  was a t  f i d u c i a l  p o i n t  

T a b l e  8 p r e s e n t s  some g r o u n d  r a d i o m e t r i c  s c i n t i l l -  
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The m o s t  i n t e r e s t i n g  r a d i o m e t r i c  a n o m a l y  was f o u n d  
a r o u n d  W e i r  M o u n t a i n ,  w i t h i n  t h e  S u r p r i s e  Lake  b a t h o l i t h .  
D e t a i l s  o f  t h e  g r o u n d  r a d i o m e t r i c  i n v e s t i g a t i o n  c o n d u c t e d  
i n  t h a t  a r e a  a r e  g i v e n  on T r a v e r s e  N o .  4 ,  S e c t i o n  4 - 7 - D ,  

W e i r  M o u n t a i n  a r e a ,  a n d  i n  Weir M o u n t a i n  R e p o r t  N o .  2 .  

b o r n e  r a d i o m e t r i c  i n s t r u m e n t a t i o n ,  b u t  r a d i o a c t i v e  r e s p o n s e  
was c o n s t a n t l y  low d u e  t o  t h e  t h i c k  o v e r b u r d e n  a n d  c o m p l e t e  
l a c k  o f  o u t c r o p s .  

The  Snowdon Range  e a s t  o f  T r o u t  Lake  s t i l l  h a s  
h i g h  r a d i o a c t i v i t y ,  b e i n g  p a r t  o f  t h e  S u r p r i s e  Lake  
b a t h o l i t h .  The g r o u n d  i n v e s t i g a t i o n  o f  t h e  a l a s k i t e  
o f  t h e  Snowdon Range  i s  p r e s e n t e d  i n  t h e  T r a v e r s e  N o .  

5 ,  S e c t i o n  4 - 7 - E ( s e e  b e l o w ) .  I n  g e n e r a l  t h e  a i r -  
b o r n e  r a d i o m e t r i c  s u r v e y  i n d i c a t e s  s i m i l a r  t o t a l  c o u n t s  
on t h e  Snowdon Range  c o m p a r e d  w i t h  t h e  Wei r  M o u n t a i n  
a r e a .  H o w e v e r ,  much h i g h e r  v a l u e s  i n  t h e  s p e c t r o m e t e r  
K a n d  T h  c h a n n e l s  ( r e s u l t i n g  i n  a h i g h  c o n t r i b u t i o n  i n  
t h e  U c h a n n e l )  f o r  t h e  f o r m e r  a r e a  w e r e  o b s e r v e d .  

s e d i m e n t s ,  m e t a s e d i m e n t s  a n d  m e t a v o l c a n i c s  h a v e  b e e n  
r a d i o m e t r i c a l l y  i n v e s t i g a t e d .  No p o s i t i v e  r e s u l t s  w e r e  
o b t a i n e d  e x c e p t  f o r  o n e  a r e a ,  a t  t h e  h e a d w a t e r s  o f  B o u l d e r  
C r e e k  a t  t h e  c o n t a c t  o f  C r e t a c e o u s  a l a s k i t e  a n d  P a l e o z o i c  
u l t r a b a s i c  r o c k s  o f  t h e  A t l i n  i n t r u s i o n s .  

The  T r o u t  Lake  a r e a  was f l o w n  w i t h  o u r  h e l i c o p t e r -  

The c o n t a c t s  b e t w e e n  t h e  i n t r u s i v e  a n d  t h e  P a l e o z o i c  

A t u n g s t e n  o c c u r r e n c e  i s  m a r k e d  on t h e  GSC g e o l o g y  
map a t  t h e  l o c a t i o n  o f  t h e  a b o v e  a n o m a l y  a n d  t h e  g r o u n d  
i s  a l l  s t a k e d .  T h e  a n o m a l y  h a s  v e r y  l i m i t e d  e x t e n t ,  
10  m by 2 m ,  a n d  a s s a y  r e p o r t s  o f  g r a b  s a m p l e s  c o l l e c t e d  
f r o m  t h e  m i n e r a l i z e d  z o n e  a r e  n o t  e n c o u r a g i n g ,  b e i n g  
0 . 0 0 6 %  a n d  0 . 0 7 6 %  U308 ( R e p o r t  o f  t h e  M i n i s t e r  o f  M i n e s ,  
1 9 5 5 ,  p g .  8 ) .  The o n l y  u r a n i u m  m i n e r a l  i d e n t i f i e d  was 
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t h e  c o p p e r  u r a n i u m  a r s e n a t e  z e u n e r i t e .  

4 - 5 G e o c h e m i s t r y  

4 - 5 - 1 G e n e r a l  

R e s u l t s  o f  t h e  g e o c h e m i c a l  i n v e s t i g a t i o n  i n  t h e  

A t l i n  map s h e e t  a r e  p r e s e n t e d  i n  Map N o .  5 a n d  i n  T a b l e s  

8 ,  9 ,  10  a n d  11. 

d r a n i u m  i n  n o r t h e r n  B.C. f o r  M a t t a g a m i ,  d i f f e r e n t  

g e o c h e m i c a l  s a m p l i n g  t e c h n i q u e s  w e r e  u s e d  a n d  r e s u l t s  

c o m p a r e d ,  t o  a s s e s s  t h e  m o s t  s u c c e s s f u l  a n d  e f f e c t i v e  

m e t h o d  o f  d e t e c t i n g  a u r a n i u m  a n o m a l y .  The u r a n i u m  i n  

s t r e a m  w a t e r  r e s u l t s  b y  i o n  e x t r a c t i o n  ( P a r s l o w ,  R e g i n a )  

p r o v e d  t o  be c o m p l e t e l y  u n r e l i a b l e .  T h i s  m e t h o d  w i l l  
n o t  b e  u s e d  i n  t h e  f u t u r e .  

S i n c e  t h i s  was t h e  f i r s t  y e a r  o f  e x p l o r a t i o n  f o r  

The c o m b i n e d  r e s u l t s  o f  r a d o n  i n  w a t e r  a n d  

u r a n i u m  i n  s t r e a m  w a t e r  and  s t r e a m  s e d i m e n t s  p r o v e d  t o  

b e  m o r e  o r  l e s s  u s e f u l  i n  d e l i n e a t i n g  a u r a n i u m  a n o m a l y  

i n  t h e  W e i r  M o u n t a i n  a r e a ,  w e s t  o f  T r o u t  L a k e .  A t  t h e  

p r e s e n t  s t a g e ,  we c a n  s a y  t h a t  s e d i m e n t  s a m p l e s  p r o b a b l y  

g i v e  t h e  b e s t  r e s u l t s .  

u s e d  i n  t h e  s e c o n d ,  more  d e t a i l e d ,  p h a s e  o f  e x p l o r a t i o n  

i n  t h e  a r e a  ( s e e  M o r r a ,  1 9 7 7 ,  R e p o r t  on  W e i r  M o u n t a i n ,  

No. 2 )  a n d  t h e y  p r o v e d  t o  b e  t h e  b e s t  g e o c h e m i c a l  m e t h o d s  

i n  t h i s  p a r t i c u l a r  m o u n t a i n o u s  t e r r a i n .  

P r o b l e m s  a r e  i n v o l v e d  w i t h  t h e  u s e  o f  s t r e a m  w a t e r :  

f l u c t u a t i o n s  i n  t h e  w a t e r  f l o w ,  r a i n f a l l ,  s t e e p  t o p o -  

g r a p h y ,  e t c .  w h i c h  make c h e m i c a l  w e a t h e r i n g  r e l a t i v e l y  

l e s s  s i g n i f i c a n t  i n  c o m p a r i s o n  w i t h  p h y s i c a l  w e a t h e r i n g .  

S t r e a m  s e d i m e n t  s a m p l e s  a n d  r a d o n  i n  s o i l  w e r e  
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o f  us  

w a t e r  

o n  a 

was  b e t w e e n  r a d o n  

( F i g u r e  5 ) .  R a d o n  

6 )  a n d  s t r e a m  w a t e  

d o  n o t  s h o w  a n y  r e  

f r o m  t h e  d i f f e r e n t  

T r a n s p o r t  o f  u r a n i u m  d i s s o l v e d  i n  s t r e a m  w a t e r  may  b e  

n e g l  i g i  b l e .  

p e r a t u r e  o f  t h e  w a t e r ,  b y  f l o w ,  t u r b u l e n c e ,  d i s t a n c e  

b e t w e e n  t h e  w a t e r  s a m p l e  c o l l e c t e d  a n d  t h e  s t r e a m  s e d i m e n t  

f r o m  w h i c h  r a d o n  may b e  d e r i v e d  a n d  o t h e r  f a c t o r s .  

A l l  t h e s e  t e c h n i q u e s ,  i f  u s e d  s e p a r a t e l y ,  c a n  

e a s i l y  m i s s  a n  a n o m a l y  on t h e  g r o u n d .  H e n c e ,  t h e  n e c e s s i t y  

n g  a l l  m e t h o d s  c o m b i n e d  w h e r e  p o s s i b l e .  

F o r  p u r p o s e  o f  c o m p a r i s o n ,  r a d o n  i n  w a t e r ,  s t r e a m  

a n d  s t r e a m  s e d i m e n t  s a m p l e s  r e s u l t s  w e r e  p l o t t e d  

o g - l o g  p a p e r .  T h e  o n l y  w e a k  r e l a t i o n s h i p  f o u n d  

n w a t e r  a n d  s t r e a m  s e d i m e n t  s a m p l e s  

i n  w a t e r  a g a i n s t  s t r e a m  w a t e r s  ( F i g u r e  

s a g a i n s t  s t r e a m  s e d i m e n t s  ( F i g u r e  7 )  
a t i o n s h i p .  T h i s  d e s c r e p a n c y  i n  r e s u l t s  

m e t h o d s  u s e d  was  e x p e c t e d .  

T h e  r a d o n  i n  w a t e r  r e s u l t s  a r e  a f f e c t e d  b y  t h e  t e m -  

U r a n i u m  a n d  r a d o n  d i s p e r s i o n  a n d  c o n c e n t r a t i o n s  

a r e  s t r o n g l y  a f f e c t e d  b y  c h e m i c a l  a n d  m e c h a n i c a l  f a c t o r s ,  

e a c h  p l a y i n g  a d i f f e r e n t  r o l e  on  t h e  v a r i o u s  g e o c h e m i c a l  

s a m p l i n g  t e c h n i q u e s .  I t  i s  i m p o s s i b l e  t o  a l l o w  f o r  a l l  

t h e  f a c t o r s  i n f l u e n c i n g  c o n c e n t r a t i o n  l e v e l s  o f  u r a n i u m  

a n d  r a d o n  w h e n  a s s e s s i n g  t h e  r e s u l t s  o f  a g e o c h e m i c a l  

s u r v e y ,  a l t h o u g h  t h i s  may  b e  c o n s i d e r e d  t h e  f i n a l  g o a l  

o f  e x p l o r a t i o n  g e o c h e m i s t r y .  

4 - 5 - 2 D i s c u s s i o n  o f  R e s u l t s  

R e s u l t s  i n d i c a t e  a s t r o n g  r a d i o a c t i v e  a n o m a l y  i n  t h e  

S u r p r i s e  L a k e  b a t h o l i t h .  T o  b e t t e r  u n d e r s t a n d  t h i s  t y p e  

o f  a n o m a l y  we h a v e  t o  c o m p a r e  t h e  r e s u l t s  o b t a i n e d  h e r e  

w i t h  t h o s e  o b t a i n e d  i n  t h e  T u l s e q u a h  a r e a .  

3 2  



9 
Q 
Q 

3 

v )  
a 
W 
I- 

; 
I 
W 
U 
I- 
v, 

a 

2 2 7 L 5 f 7 E C i O O  2 

S T R E A M  S E D I M E N T S  - U pprn 



A5G .,- ez 
iz oe i  

F I G U R E  5 

RELATIONSHIP BETWEEN RADON IN WATER 

AND STREAM SEDIMENT SAMPLE RESULTS 

. .. 

S T R E A M  S E D I M E N T S  - U ppm 



PNCJ ,..e,., 
FIGURE 6 

RELATIONSHIP BETWEEN RADON IN WATER 

. AND STREAM WATER SAMPLE RESULTS 

12 ce1 

I 

S T R E A M  W A T E R S  - U ppb 



Radon i n  w a t e r  r e s u l t s  a r e  s e l d o m  a b o v e  1 cpm i n  

t h e  T u l s e q u a h  map s h e e t  ( T a b l e  2 ) .  I n  t h e  A t l i n  map s h e e t  

t h e  t h r e s h o l d  f o r  an a n o m a l y  f r o m  r a d o n  i n  w a t e r  was 

c o n s i d e r e d  1 0 0  cpm ( T a b l e  9 ) .  The h i g h e s t  v a l u e  o b t a i n e d  

was 1 1 1 8 . 7  cpm ( s a m p l e  1 1 0  G 5 1 )  f r o m  W e i r  M o u n t a i n ,  

w h i c h  r e p r e s e n t s  t h e  h i g h e s t  r e s u l t  o b t a i n e d  d u r i n g  t h e  

w h o l e  s u m m e r ' s  e x p l o r a t i o n .  

S t r e a m  s e d i m e n t  s a m p l e s  o f t e n  g i v e  r e s u l t s  i n  

e x c e s s  o f  20  ppm u r a n i u m  and  f o u r  s a m p l e s  g a v e  r e s u l t s  

i n  e x c e s s  o f  1 0 0  ppm ( T a b l e ' l l ) .  I f  c o m p a r e d  w i t h  T a b l e  

3 ,  T u l s e q u a h ,  t h e  d i f f e r e n c e  i s  q u i t e  p r o n o u n c e d .  The 

h i g h e s t  u r a n i u m  c o n c e n t r a t i o n s  come f r o m  s e d i m e n t  s a m p l e s  

c o l l e c t e d  i n  t h e  W e i r  M o u n t a i n  a r e a ,  a l t h o u g h  n o t  n e c -  

e s s a r i l y  c o i n c i d e n t  w i t h  t h e  h i g h e s t  r a d o n  i n  w a t e r  

r e s u l t s .  S t r e a m  w a t e r  u r a n i u m  c o n c e n t r a t i o n s  a l s o  d e f i n e  

t h e  W e i r  M o u n t a i n  a n o m a l y .  

s a m p l e  N o .  43  ( 3 . 0  p p b ) ,  c o l l e c t e d  a f e w  km n o r t h  o f  

Z e n a z i e  C r e e k .  T h e  s t r e a m  s e d i m e n t  s a m p l e  No.  43  ( 1 4 8 . 0  

ppm) a l s o  s t r e s s e s  t h i s  a n o m a l y .  T h i s  a r e a  l o o k s  p r o m i s i n g  
a n d  d e s e r v e s  f u r t h e r  d e t a i l e d  i n v e s t i g a t i o n .  

The h i g h e s t  u r a n i u m  c o n t e n t  i n  s t r e a m  w a t e r s  i s  f r o m  

4 - 6 E c o n o m i c  P o t e n t i a l  

A l l  t h e  g e o p h y s i c a l  a n d  g e o c h e m i c a l  u r a n i u m  a n o m a l i e s  

w e r e  f o u n d  w i t h i n  t h e  a l a s k i t e  b o d y  o f  t h e  C r e t a c e o u s  

S u r p r i s e  L a k e  b a t h o l i t h .  The s t r o n g e s t  a n o m a l o u s  a r e a  

was d e l i n e a t e d  w i t h i n  t h e  a l a s k i t e ,  i n  t h e  W e i r  M o u n t a i n  

a r e a  a n d  1 8 7  B . C .  u n i t s  w e r e  s u b s e q u e n t l y  s t a k e d  b y  

M a t t a g a m i .  
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S t r e a m  w a t e r  and s e d i m e n t  s a m p l e s  a n d ,  i n  p a r t i c u l a r ,  
radon i n  w a t e r  measurements  i n d i c a t e  t h e  p r e s e n c e  o f  
uran ium r i c h  z o n e s .  Uranium m i n e r a l s  were n o t  o b s e r v e d  
anywhere .  Four  rock  samples  f rom Weir Mountain i n d i c a t e  
t h a t  u ran ium m i n e r a l i z a t i o n  i s  a s s o c i a t e d  w i t h  l e a d  a n d  
z i n c .  T h e  a s s a y  r e s u l t s  o f  t h e  above  m e n t i o n e d  r o c k  
s a m p l e s  ( # I s  9 5 ,  9 6 ,  97 a n d  9 8 )  a r e  g i v e n  i n  T a b l e  8 .  
The b e s t  a s s a y  v a l u e  o b t a i n e d  was 3 . 6  l b / t o n  U308, w i t h  
4 %  Z n  and 0 .11% P b .  

The mode o f  o c c u r r e n c e  o f  t h e  uran ium i s  n o t  known. 
The h i g h  geochemica l  v a l u e s  s c a t t e r e d  o v e r  a l a r g e  a r e a  
i n d i c a t e  t h a t  u ran ium migh t  be p r e s e n t  i n  d i f f e r e n t  
c o n c e n t r a t i o n s  i n  d i f f e r e n t  p l a c e s  w i t h i n  t h e  a l a s k i t e  
( i n  f r a c t u r e s ,  a s  sma l l  v e i n s  ? )  r a t h e r  t h a n  b e i n g  
c o n c e n t r a t e d  i n  one s i n g l e  l o c a l i z e d  d e p o s i t .  

O u t s i d e  t h e  S u r p r i s e  Lake b a t h o l i t h  geochemica l  
and g e o p h y s i c a l  r e s u l t s  f o r  uran ium i n  t h e  A t l i n  a r e a  
a r e  c o n s i d e r a b l y  lower  and a r e  comparab le  t o  t h e  
a v e r a g e  r e s u l t s  o b t a i n e d  from Tu l sequah  and Dease Lake 
a r e a s .  The Cache Creek G r o u p  and t h e  u l t r a b a s i c  r o c k s  
o f  t h e  A t l i n  i n t r u s i o n s  d o  n o t  p r e s e n t  any p o t e n t i a l  
f o r  uran ium e x c e p t  p o s s i b l y  a t  t h e i r  c o n t a c t s  w i t h  t h e  
C r e t a c e o u s  a l a s k i t e .  

4 - 7 D e t a i l e d  Geology 

S i x  g e o l o g i c a l  t r a v e r s e s  h a v e  been c o m p l e t e d  and 
t h e i r  l o c a t i o n s  shown i n  Map No. 5 .  The p u r p o s e  o f  t h i s  
p a r t  o f  t h e  e x p l o r a t i o n  was t o  i n v e s t i g a t e :  ( i )  t h e  
c o n t a c t s  between T e r t i a r y  v o l c a n i c s  and s e d i m e n t s ,  o u t -  
c r o p p i n g  i n  r e l a t i v e l y  s m a l l  a r e a s  a r o u n d  S u r p r i s e  Lake;  
( i i )  t h e  g e n e r a l  background r a d i o a c t i v i t y  o f  t h e  l i t h o -  
l o g i c a l  u n i t s  i n  t h e  a r e a ;  a n d  ( i i i )  t o  e v a l u a t e  t h e  
n a t u r e  o f  t h e  r a d i o a c t i v e  a n o m a l i e s  found w i t h i n  t h e  
S u r p r i s e  Lake b a t h o l i t h .  
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4 - 7 - A T r a v e r s e  No. 1. Ruby Creek  

The t r a v e r s e  was done t o  i n v e s t i g a t e  t h e  r a d i o -  
a c t i v i t y  o f  b a s a l  s e d i m e n t a r y  r o c k s  capped  by  T e r t i a r y  
b a s a l t ,  e x p o s e d  a l o n g  t h e  e a s t  bank o f  Lower Ruby Creek.  

The b a s a l t  h a s  p rominen t  co lumnar  j o i n t i n g ;  i t  
i s  w e a t h e r e d  t o  g r e y  - d a r k  p u r p l e ,  b l a c k  on f r e s h  s u r f a c e .  
V e s i c l e s  abound and t h e  rock  i s  h o r i z o n t a l l y  bedded .  
R a d i o a c t i v e  r e s p o n s e  i n  7 0  c p s  (GRS 1 0 1 ) .  The c r e e k  
b e d  i s  i n  p a r t  u n d e r l a i n  by a l a s k i t e .  

c o n g l o m e r a t e  o u t c r o p s  b e n e a t h  a v o l c a n i c  a g g l o m e r a t e .  
T h e  t h i c k n e s s  o f  t h e  c o n g l o m e r a t i c  u n i t  i s  n o t  known. 
I t s  r a d i o a c t i v i t y  i s  l o w ,  7 0  t o  80 c p s ,  w i t h  n o  v a r -  
i a t i o n s  a l o n g  t h e  v e r t i c a l  s e c t i o n  o f  t h e  u n i t .  

s t r e a m  v a l l e y .  F ine  g r a i n e d  m o l y b d e n i t e  was n o t e d  i n  
t h i s  a l a s k i t e .  A l s o ,  a few v e r y  f i n e  g r a i n e d  w o l f r a m i t e  
g r a i n s  i n  t h e  more q u a r t z - r i c h  p o r t i o n  o f  t h e  a l a s k i t e  
was f o u n d .  C r y s t a l l i n e  w o l f r a m i t e  i n  q u a r t z  f rom r e c e n t  
t a l u s  was a l s o  n o t e d .  

A 6 0  m s e c t i o n  o f  p o o r l y  c o n s o l i d a t e d , p e b b l e  

A l a s k i t e  g l a c i a l  a n d  f l u v i a l  f l o a t  o c c u r s  i n  t h e  

C o n c l u s i o n s :  The c o n t a c t  between T e r t i a r y  v o l c a n i c s  
and s e d i m e n t s  d i d  n o t  r e v e a l  any anomalous  r a d i o a c t i v i t y .  
The above  background geochemica l  r e s u l t s  o b t a i n e d  f rom 

o a c t i v e  s t r e a m  s e d i m e n t  and water a n a l y s e s  r e f  
a l a s k i t e  o n l y .  

4 - 7 - B T r a v e r s e  No. 2 .  A t l i n  Road 

e c t  t h e  r a d  

- R u f f n e r  M 
P a s t  V o l c a n i c  Creek T r a i l ,  Along F o u r t h  
J u l y  Creek 

ne 
o f  

O u t c r o p s  o f  t h e  P a l e o z o i c  Cache Creek  Group were  
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examined .  The g r o u p  i s  l i t h o l o g i c a l l y  complex ,  c o m p r i s -  
i n g  g r e e n s t o n e  a n d  v o l c a n i c  g reywacke ,  a r n p h i b o l i t e ,  a r g i l l i t e  
and l i m e s t o n e .  

The r o c k s  a r e  a l t e r e d  and w e a t h e r e d  t o  b r o w n - r e d  
c o l o u r ,  a n d  s t r o n g l y  f r a c t u r e d .  C a r b o n a t e  v e i n s  c r o s s -  
c u t  a l l  t h e  u n i t s .  Background r a d i o a c t i v i t y  i s  low 
( 4 0  c p s )  w i t h  maximum r e a d i n g s  u p  t o  50  c p s .  

s i v e  r o c k s  o f  t h e  F o u r t h  of J u l y  Creek  body ( C o a s t  i n t r u -  
s i o n s ) .  T h e  rock  i s  a h o r n b l e n d e  b i o t i t e  g r a n i t e ,  
f r e q u e n t l y  p o p h y r i t i c ,  w i t h  w h i t e  o r  r e d d i s h  f e l d s p a r  
p h e n o c r y s t s  u p  t o  5 cm i n  d i a m e t e r .  

R a d i o a c t i v i t y  i n  t h e  above  men t ioned  i n t r u s i o n  
i s  o f  t h e  o r d e r  o f  90 c p s ,  w i t h  a maximum.of 150  c p s  
( G R S  1 0 1 ) .  4 0 K  c o n t r i b u t i o n  i s  h i g h .  Uranium i s  o n  
t h e  a v e r a g e  f o r  g r a n i t i c  r o c k s  a t  3 t o  4 p p m .  

Creek G r o u p  was n o t  obse rved  anywhere  a l o n g  t h e  t r a v e r s e .  

any p o t e n t i a l  f o r  economic uranium d e p o s i t s .  

Most of  t h e  a r e a  i s  u n d e r l a i n  by J u r a s s i c  i n t r u -  

T h e  c o n t a c t  between t h e  i n t r u s i o n  and t h e  Cache 

The c o n c l u s i o n  i s  t h a t  t h e  a r e a  does  n o t  p r e s e n t  

4 - 7 - C T r a v e r s e  No. 3 .  Truck T r a v e r s e  Along Warm 
Bay Road S o u t h  From A t l i n  T o  O'Donnel  R i v e r  

P e n n s y l v a n i a n  a n d  Permian r o c k s  o f  t h e  A t l i n  
i n t u s i o n s  were o b s e r v e d  on s e v e r a l  road  c u t s  f o r  5 k m  

s o u t h  o f  A t l i n .  T h e  r o c k  i s  a s e r p e n t i n i z e d  p e r i o d o t i t e ,  
w e a t h e r e d  and s t r o n g l y  f r a c t u r e d .  R a d i o a c t i v i t y  i s  v e r y  
low a t  15 c p s .  

v o l c a n i c  g r e y w a c k e ,  c h e r t ,  a m p h i b o l i t e  and l i m e s t o n e )  
i s  e x p o s e d .  R a d i o a c t i v i t y  a v e r a g e s  6 0  c p s ,  w i t h  t h e  

F u r t h e r  s o u t h ,  t h e  Cache Creek Group ( g r e e n s t o n e ,  
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h i g h e s t  v a l u e  f rom b l a c k  c h e r t  o u t c r o p  a t  9 0  c p s .  

f rom s t r e a m  w a t e r  samples  o n  P ine  C r e e k ,  b u t  t h e y  a r e  
due t o  t h e  r o c k  o f  t h e  d r a i n a g e  b a s i n  o f  t h e  c r e e k  which 
i n c l u d e s  t h e  r a d i o a c t i v e  a l a s k i t e  o f  t h e  S u r p r i s e  
Lake b a t h o l i t h .  The h i g h e s t  radon v a l u e  f o r  s u r f a c e  
r u n n i n g  w a t e r  was 1 0 . 5  cpm, o t h e r s  were m o s t l y  5 cpm. 

Few anomalous  geochemica l  v a l u e s  were o b t a i n e d  

8 . 4  cpm, b u t  s p r i n g s  f r e q u e n t l y  A warm s p r i n g  g a v e  2 
g i v e  m i s l e a d i n g  r e s u l t s .  

I t  i s  c o n c l u d e d  t h a t  
f o r  economic  uranium d e p o s  
w a r r a n t e d .  

4 - 7 - D Trave r se  N o .  4 .  

a l a s k i t e  ( f i n e  g r a i n e d ) :  

a l a s k i t e  ( c o a r s e  g r a i n e d ) :  

a l a s k i t e  ( a l l  v a r i e t i e s  wi 
f i l l i n g s  a l o n g  f r a c t u r e s ) :  

The term " f r e s h "  r e f  

t h e  a r e a  has  l i t t l e  p o t e n t i a l  
t s .  No f u r t h e r  w o r k  i s  

Weir Mountain Area 

Ground t r a v e r s e  u s i n g  Exploranium GRS 1 0 1  s c i n t i l l -  
o m e t e r s  a n d  McPhar TV 1 - A  s p e c t r o m e t e r s  was c o m p l e t e d  
i m m e d i a t e l y  e a s t  o f  M o u n t  Weir, o n  t h e  S u r p r i s e  Lake 
b a t h o l i t h .  

R e s u l t s  a r e  i n t e r e s t i n g :  
a l a s k i t e  ( w i t h  o r t h o c l a s e  p h e n o c r y s t s ) :  450-500 c p s  ( " f r e s h " )  

450-500 c p s  ( " f r e s h " )  
300 c p s  ( " w e a t h e r e d " )  
400 cps  ( " f r e s h " )  
325 c p s  ( " w e a t h e r e d " )  

500-575 c p s  ( " f r e s h " ) .  
h b l a c k  smoky q u a r t z  -f b i o t i t e  

r s  t o  c l e a n ,  r u s  
s u r f a c e s .  Even " f r e s h "  a p p e a r i n g  spec imens  
w e a t h e r e d .  Because  o f  t h i s  t h e  h i g h e s t  r a d  
were  found i n  r e s i d u a l  s o i l s  and g r a v e l s  a t  

- f r e e  b r e a k i n g  
a r e  t r u l y  
o m e t r i c  v a l u e s  
h i l l t o p s  a n d  i n  
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muds  i n  s p r i n g  d i s c h a r g e s  o n  v a l l e y  s i d e s .  
The v a l u e s  a r e  a s  f o l l o w s :  

s o i l  g r a v e l :  u p  t o  1 6 0 0  cps  a t  d e p t h  o f  30 cm 

s p r i n g  m u d s :  u p  t o  525 cps  a t  s u r f a c e ;  mos t  o f  s p r i n g  
u p  t o  6 5 0  cps  a t  s u r f a c e  

m u d  v a l u e s  a r e  same a s  w e a t h e r e d  a l a s k i t e :  
300-350 C P S .  

The s o i l  a n o m a l i e s  a r e  t h o u g h t  t o  r e s u l t  f rom 
s u p e r g e n e  e n r i c h m e n t  o f  u ran ium.  S p r i n g  mud a n o m a l i e s  o c c u r  
i n  c e r t a i n  s p r i n g s ,  p a r t i c u l a r l y  t h o s e  on t h e  wes tern  s l o p e  
o f  t h e  moun ta in  e a s t  o f  Weir Mounta in .  They o c c u r  below 
b l a c k - v e i n e d  a l a s k i t e .  T h e  s p r i n g  m u d s  g i v e  u p  t o  525 c p s  
compared t o  t h e  s u r r o u n d i n g  r o c k ,  d e b r i s  and s o i l  a t  a b o u t  
350 c p s .  S t r e a m  muds a r e  n o t  anomalous .  

C o n c l u s i o n s :  h i g h e s t  r a d i o a c t i v i t y  was found  i n  
b l a c k  smoky q u a r t z  v e i n s  w i t h  b i o t i t e  f i l l i n g  t h e  f r a c t u r e s .  
B i o t i t e  a p p e a r s  t o  be a s s o c i a t e d  d i r e c t l y  w i t h  uran ium 
m i n e r a l i z a t i o n .  Uranium i s  a lways  i n  e x c e s s  r e l a t i v e  t o  
t h o r i u m ,  e s p e c i a l l y  i n  s o i l  and s p r i n g  a n o m a l i e s .  

4 - 7 - E T r a v e r s e  No.  5 .  Snowdon Range 

A l a s k i t e  o u t c r o p s  were examined w i t h  t h e  a i d  o f  a 
McPhar T V  1 - A  s p e c t r o m e t e r .  The rock  t y p e  i s  t h e  same 
a s  d e s c r i b e d  f o r  T r a v e r s e  No. 4 ( s e e  a b o v e ) .  The t e x t u r e  
o f  t h e  a l a s k i t e  i s  h e r e  more homogeneous,  compared w i t h  t h e  
Weir Mountain a r e a .  No K - f e l d s p a r  p h e n o c r y s t s  were  o b s e r v e d .  
Q u a r t z  i s  l e s s  ' smoky '  and q u a r t z  ve ins  a r e  a b s e n t .  The 
a l a s k i t e  h a s  a f r e s h e r  g e n e r a l  a p p e a r a n c e ,  a l t h o u g h  i n t e n s e l y  
w e a t h e r e d  a l a s k i t e  i s  p r e s e n t  t o o .  F r a c t u r i n g  and j o i n t i n g  
i n  n o t  a s  w e l l  d e v e l o p e d  a s  i n  Weir M o u n t a i n ,  l e s s  numerous 
a n d  more w i d e l y  s p a c e d .  
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O u t c r o p s  a r e  much more numerous h e r e  t h a n  i n  t h e  Weir 
Mountain a r e a .  The t o p o g r a p h y  i s  ve ry  s i m i l a r  i n  t h e  
t w o  a r e a s .  

The t r a v e r  e was c o n d u c t e d  between t w o  p e a k s :  
t h e  s o u t h e r n  one formed by a r e l a t i v e l y  f r e s h  a l a s k i t e ;  
t h e  n o r t h e r n  one  p r e s e n t s  o u t c r o p s  o f  i n t e n s e l y  w e a t h e r e d  
a l a s k i t e .  The d f f e r e n c e  i s  a l s o  n o t i c a b l e  r a d i o m e t r i c a l l y :  

( i )  s o u t h e r n  ( f r e s h ) :  280-320 C P S  

( i i )  n o r t h e r n  ( w e a t h e r e d ) : 1 8 0 - 2 2 0  c p s .  

Orange-brown w e a t h e r e d  c rushed  rock  and c o l l u v i a l  
s o i l  a r e  p r e s e n t  among t h e  o u t c r o p s  a n d  a t  t h e  g l a c i a l  
c i r q u e  f l o o r s .  Background r a d i o m e t r i c  r e a d i n g s  ove r  t h e  
c r u s h e d  r o c k  and t h e  s o i l  a r e  350 and 500  c p s  r e s p e c t i v e l y .  

r e s p e c t i v e l y  were  s u g g e s t e d  by s p e c t r o m e t e r  r e a d i n g s  
o b t a i n e d  u s i n g  a McPhar TV 1 - A  i n  a s m a l l  p i t  d u g  i n  t h e  
s o i l .  A s e c o n d  h o l e  i n  a ye l low-brown c o l l u v i a l  a l p i n e  
s o i l  gave c o u n t  r a t e s  s u g g e s t i n g  1 6 0  ppm U308 a n d  88  p p m  
T h o 2 .  
wide a n d  1 0 0  m l o n g ,  n e x t  t o  f r e s h  r e s i s t a n t  a l a s k i t e  
b e d r o c k ,  gave  c o u n t  r a t e s  i m p l y i n g  450 p p m  U308 and 105 
ppm T h o 2 .  

l e a c h i n g  p r o c e s s e s  a c t i n g  o n  t h e  s u r r o u n d i n g  a l a s k i t e .  
Assuming t h a t  t h e s e  uran ium a n o m a l i e s  a r e  d e r i v e d  f rom s u r f a c e  
d e p l e t i o n  o f  a c o n s t a n t l y  h i g h  background a l a s k i t e  c o n t a i n i n g  
a b o u t  8 p p m  U308, t h e  b e s t  t a r g e t s  f o r  an e n r i c h m e n t  p o i n t  
o f  view a r e  t h e  v a l l e y  s i d e s  a n d  t h e  b o t t o m s .  However,  i t  
i s  t h i s  w r i t e r ' s  o p i n i o n  t h a t  t h e  e n r i c h m e n t  i n  t h e  s o i l s  
i s  u n l i k e l y  t o  form an economic  uranium d e p o s i t  i n  t h i s  a r e a .  

Uranium and t h o r i u m  c o n t e n t s  o f  321 ppm and  113  ppm 

A t h i r d  h o l e  i n  a b r o w n  w e a t h e r e d  z o n e ,  a few m e t r e s  

Uranium i s  p r o b a b l y  c o n c e n t r a t e d  i n  t h e  s o i l  by s u r f a c e  
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T o  c o n c l u d e ,  t h e  t r a v e r s e  r e v e a l e d  zones  o f  w e a t h e r e d  
a l a s k i t e  w i t h  an a r e a l  e x t e n t  l e s s  t h a n  i n  t h e  We r M o u n t -  
a i n  a r e a .  Background r a d i o a c t i v i t y  i s  a l s o  l e s s  f compared 
w i t h  t h a t  o n  t h e  w e s t  s i d e  of T r o u t  Lake. Ground g e o l o g i c a l  
a n d  r a d i o m e t r i c  t r a v e r s e s ,  a n d  radon i n  s o i l  measurements  
a r e  recommended t o  e v a l u a t e  t h e  p o t e n t i a l  o f  t h i s  e a s t e r n  
l i m b  of t h e  S u r p r i s e  Lake b a t h o l i t h  i n  more d e t a i l .  

4 - 7 - F T r a v e r s e  N o .  6 .  B o u l d e r  Creek 

A t r a v e r s e  was done a l o n g  Bou lde r  Creek t o  e v a l u a t e  
t h e  economic p o t e n t i a l  f o r  uran ium i n  t h e  a l a s k i t e - C a c h e  
Creek c o n t a c t  and t h e  a l a s k i t e - u l t r a m a f i c  A t l i n  i n t r u s i o n s  
c o n t a c t .  R e s u l t s  were n e g a t i v e .  

z o n e s  a r e  p r e s e n t  n e a r b y .  They a r e  e a s i l y  d e t e c t a b l e  
r a d i o m e t r i c a l l y  g i v i n g  a sudden i n c r e a s e  i n  r a d i o m e t r i c  
r e s p o n s e  from between 30 and 5 0  c p s  t o  3 0 0  t o  500  c p s  
f o r  t h e  Cache Creek  and a l a s k i t e  r e s p e c t i v e l y  ( G R S  1 0 1 ) .  

A t  t h e  h e a d w a t e r s  of  B o u l d e r  Creek t h e r e  i s  a 
t u n g s t e n  s h o w i n g ,  w i t h  w o l f r a m i t e  m i n e r a l i z a t i o n  i n  
q u a r t z  v e i n s .  A uranium m i n e r a l ,  z e u n e r i t e ,  has  been 
i d e n t i f i e d  i n  t h e  showing ,  b u t  w i t h  n o  economic i m p o r t -  
a n c e .  T h i s  u r a n i u m  o c c u r r e n c e  i s  b a r e l y  d e t e c t a b l e  
by a n a l y s e s  o f  s t r e a m  s e d i m e n t  s amples  which were 
c o l l e c t e d  a l o n g  t h e  c r e e k  ( s e e  Map N o .  5 ,  s amples  19 ,  

2 0 ,  2 1 ,  2 2  a n d  2 3 ) .  

3 . 6  t o  3 8  ppm U308. Background v a l u e  i s  a b o u t  5 ppm.  
The rock  i s  medium g r a i n e d ,  e q u i g r a n u l a r ,  composed o f  
q u a r t z ,  p l a g i o c l a s e  and p o t a s s i u m  f e l d s p a r  i n  a p p r o x -  

The c o n t a c t s  a r e  s h a r p ,  and n o  s h e a r  o r  a l t e r a t i o n  

Rock s a m p l e s  from t h e  a l a s k i t i c  rock  v a r y  from 
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i m a t e l y  e q u a l  v o l u m e  p e r c e n t a g e s .  No m a f i c  m i n e r a l s  

a r e  v i s i b l e .  Q u a r t z  i s  smoky.  P l a g i o c l a s e  s o m e t i m e s  

e x h i b i t s  k a o l i n i  t i c  a1 t e r a t i o n .  

C o n c l u s i o n :  t h e  a r e a  does  n o t  seem t o  h a v e  a n y  

g r e a t  p o t e n t i a l  f o r  e c o n o m i c  u r a n i u m  d e p o s i t s  s i n c e  t h e  

m o s t  f a v o u r a b l e  h o s t  r o c k ,  t h e  a l a s k i t e ,  i s  v e r y  f r e s h  

a n d  t e x t u r a l l y  a n d  m i n e r a l o g i c a l l y  homogeneous .  The 

c o n t a c t s  w i t h  a d j a c e n t  o l d e r  m e t a v o l c a n i c s  a n d  m e t a -  

s e d i m e n t s  a r e  s h a r p  a n d  b a r r e n  o f  a n y  m i n e r a l i z a t i o n .  
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C H A P T E R  V .  G E N E R A L  S U M M A R Y  A N D  R E C O M M E N D A T I O N S  

R e s u l t s  o f  t h i s  s t u d y  i n d i c a t e  t h a t  : 

1. Economic p o t e n t i a l  i n  t h e  Tu l sequah  a n d  Dease Lake 
a r e a s  i s  low. The boundary between t h e  C o a s t  
C r y s t a l l i n e  B e l t  and t h e  I n t e r m o n t a n e  B e l t  r e -  
p r e s e n t s  a ve ry  f a v o u r a b l e  t a r g e t  a r e a  f o r  p o r -  
phyry  C u - M o  d e p o s i t s ,  a l t h o u g h  the  i n a c c e s s i b i l i t y  
of  t h e  r e g i o n  would s t r o n g l y  e f f e c t  t h e  economic 
p o t e n t i a l  o f  any d e p o s i t .  

2 .  A u ran ium anomaly was found i n  t h e  A t l i n  map s h e e t .  
The a r e a  i s  l o c a t e d  i m m e d i a t e l y  w e s t  o f  T r o u t  
Lake a n d  i s  u n d e r l a i n  by C r e t a c e o u s  a l a s k i t e .  
F u r t h e r  geochemica l  and g e o p h y s i c a l  work f u r t h e r  
d e f i n e d  t h e  anomaly and 187 B . C .  u n i t s  were  
s u b s e q u e n t l y  a c q u i r e d  by Mat t agami .  

r o c k s  a r e  low i n  u r a n i u m  eve rywhere  i n  t h e  
a r e a s  examined .  No f u r t h e r  work i s  recommended 
t o  be c o n d u c t e d  i n  t h i s  a r e a  w i t h  t h e  T e r t i a r y  
b a s a l  c o n g l o m e r a t e  t y p e  of  u r a n i u m  d e p o s i t s  a s  
model .  

a n d  geochemica l  s u r v e y  proved  t o  be t h e  b e s t  
r e c o n n a i s s a n c e  t e c h n i q u e  t o  u s e .  Problems t h a t  
a r e  e n c o u n t e r e d  a r e :  
( i )  i n  rough mounta inous  a r e a s  p a r t i c u l a r  a t t e n t i o n  

3 .  T e r t i a r y  and younger  v o l c a n i c  a n d  s e d i m e n t a r y  

4 .  The h e l i c o p t e r  s u p p o r t e d  r e g i o n a l  r a d i o m e t r i c  

has  t o  be devo ted  t o  f a l s e  r a d i o m e t r i c  
a n o m a l i e s  due t o  mass and s h i e l d i n g  e f f e c t s ;  

( i i )  i n  p l a t e a u ,  p l a i n  and v a l l e y  a r e a s  some 
d i f f i c u l t y  i n  l a n d i n g  may be e n c o u n t e r e d  
below e l e v a t i o n s  of  1300  m above  s e a  l e v e l  
because  of  t r e e  and bush c o v e r .  

4 5  



5 .  The geochemica l  s a m p l i n g ,  and i n  p a r t i c u l a r  t h e  
s t r e a m  s e d i m e n t s ,  was a v e r y  h e l p f u l  e x p l o r a t i o n  
t e c h n i q u e  i n  c o v e r i n g  l a r g e  a r e a s  v e r y  q u i c k l y .  
O n  t h e  o t h e r  h a n d ,  t h e  e f f e c t i v e n e s s  o f  t h e  s t r e a m  
w a t e r  s a m p l e s  was n o t  a s ' g o o d  due t o  t h e  a d v e r s e  
m e t e r e o l o g i c a l  c o n d i t i o n s .  T h i s  may be e x p e c t e d  
t o  be normal d u r i n g  t h e  summer i n  t h i s  t y p e  o f  
t e r r a i n ,  e s p e c i a l l y  i n  t h e  T u l s e q u a h  a r e a .  

6 .  The r a d o n - i n - w a t e r  t e c h n i q u e  u s i n g  a r adon  emano- 
m e t e r  r e v e a l e d  t o  be  q u i t e  a r e l i a b l e ,  q u i c k  and 
i n e x p e n s i v e  t e c h n i q u e  f o r  uran ium e x p l o r a t i o n .  
I t s  u s e  i n  t h e  f u t u r e  i s  s t r o n g l y  recommended. 

R e s p e c t f u l l y  s u b m i t t e d ,  

F .  Morra 
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A P P E N D I X  I .  

G E O C H E M I C A L  A N D  R A D I O M E T R I C  R E S U L T S  

Methods o f  A n a l y s e s  

U i n  w a t e r s :  f l u o r i m e t r i c  a n a l y s i s  
U i n  r o c k s :  n i t r i c  f o l l o w e d  by f l u o r i m e t r i c  a n a l y s i s  
C u ,  Mo, Z n  i n  r o c k s :  p e r c h l o r i c  - n i t r i c  f o l l o w e d  by 

U i n  s e d i m e n t s :  n i t r i c  f o l l o w e d  by f l u o r i m e t r i c  a n a l y s i s  
W i n  s e d i m e n t s :  c o l o r i m e t r i c  a n a l y s i s  
M o ,  Cu, Ni ,  Z n  i n  s e d i m e n t s :  h y d r o c h l o r i c  - n i t r i c  f o l l o w e d  

a t o m i c  a b s o r p t i o n  

by a t o m i c  a b s o r p t i o n  

50 



T A B L E  I 

T U L S E Q U A H  - N T S  104-K  

Rock-samples  a n a l y s e s .  

Sample No. Rock- type  c . p . 5 .  U O t h e r  E l e m e n t s  
( P P m )  (PPm) 

1 1 0 - R - 6  a g g l o m e r a t e  1 0 0  . 8  
12 s s t  8 0  . 2  
1 3  v o l c a n o c l a s t i c  s e d .  9 0  .4 c u :  12 
23 a l a s k i t e  2 10 4 . 0  
25  a l a s k i t e  65 Cu: 32 
2 6  v o l c a n i c  35 c u :  1 0 0 ;  

2 8  f e l s i t e  C u :  18 ;  Mo: 4 
29  f e l  s i t e  Cu: 18;  Mo: 4 
5 1  monzoni t e  300  1 4 . 6  
52  a p l  i t e  3 0 0  3 . 2  
1 0 1  monzoni t e  205 2 . 0  
104  monzoni t e  110  C u :  29 ;  Mo: 2 
1 0 8  l i m e s t o n e  30 Z n :  32 
1 1 7  g r a n i t e  300  2 2 . 0  
1 2 1  p y - c h l - v e i n  95 Cu: 8 8  
123  t u f f a c e o u s  m u d  220  1 . 4  
124  t u f f a c e o u s  m u d  245 1 . 8  
125  Unweathered  t u f f  550 1 . 4  
126  w e a t h e r e d  t u f f  500 0 . 2  
1 2 8  t u f f  550 1 . 4  
129  t u f f  500  1 . 2  
130  p e b b l e  a s h  f l o w  550 0 . 4  
1 3 1  f e l s i t e  600 0 . 8  
132 q u a r t z  v e i n  50 0 . 2  

N i :  47;  Z n :  115  
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TABLE I 1  

T U L S E Q U A H  - NTS 104-K 

Radon-in-water r e s u l t s .  

Sample No. Corrected c.p.m. 

110-G-3 
4 
5 
6 
7 
14 
15 
16 
17 

< 1  
< 1  
< 1  
< 1  

< 1  
1.2 

1 1  . o  
2 8  

< 1  
101 

105 
106 
107 
108 
109 
110 
1 1 1  
112 
113 
114 
115 

1 
9 

< 1  
< 1  
1 1 .  
< l  

0 

< 1  

< 1  
< 1  
< 1  
< 1  
<1 
< 1  
< 1  

8.1 

5 2  



S t r e  m -  

T A B L E  I 1 1  

, T U L S E Q U A H  - N T S  110-K 

e d i m e n t  sample  r e s u l t s  

Sample  N o .  U 
( P P m )  

O t h e r  Elements  
(PPm) 

1 1 0 - 5 - 1  
2 
3 
4 
6 
7 
- 

1 4  
1 5  
1 6  
1 7  

105 
106 
1 0 7  
1 0 9  
110 
1 1 2  ~~ ~ 

1 1 3  
114  
1 1 5  
1 1 7  

1 2 1  
101  

2 . 0  
5 .0  

.2  

. 2  
53 
7 

' . 3  
. 2  
. 2  
. 2  

5 . 0  
.6  
. 2  
. 2  
. 6  
. 4  

.2  
3 

. 2  

. 2  

. 6  

. 6  
3 
3 
4 

4 
.2  

. 4  

Cu: 6 ;  Mo: 2 

Cu: 6 ;  Mo: 2 

Cu: 5 ;  Zn: 4 2  
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TABLE I V  

TULSEQUAH - N T S  104-K 

R a d i o m e t r i c  s u r v e y  r e s u l t s  

F i d u c i a l  P o i n t  G e o l o g y  C o u n t s - g r o u n d  l e v e l : ( G R 4 1 0 )  GRS101-TV1A 
No. (By G S C  U n i t s )  T o t .  K U Th ( C P S )  

6 
7 
8 
9 
1 0  
1 3  
15 
16 
1 8  
2 0  
2 1  
24 
2 6  
27 
30  
32  
3 4  
38  
4 1  
42 
4 8  
49  
5 0  
5 7  
66 
67 
77 
79  
85 
9 0  
1 0 1  
102  
1 0 9  
1 1 3  
115  
1 2 8  
1 3 0  

- 

7 
7 

16 
1 6  
1 6  
1 6  

6 
4 

11 
8 / 1 5  

7 
7 
A 
4 

1 4  
3 
4 
4 

11 
1 2  

3 
4 

1 8  
4 

1 6  
7 

1 3  
1 4 / 1 5  

7 
1 
7 

1 6  
1 6  
1 6  
1 6  
1 6  

2 14  
342 
393  
485 
327 
565 
367 
329  
286  
3 2 1  
380 
346 
323  
375 
563 
287  
455 
327 
259  
396  
269 
380 
318  
3 3 8  
790  
320 
649 
476  
324  
237 
334 
294  
498  
798 
502 
722 
568  

133  
2 2 8  
262  
453 
179  
475 
175  
144  
117  
180  
234  
249  
1 8 0  
252  
4 5 1  
122  
377  
2 30  

6 1  
255 

98  
2 2 1  
180  
202  
545 
223 
5 7 1  
392 
244  

53  
246  
162  
3 4 8  
609 
417  
553 
495  

46  
72 
9 1  

1 1 7  
59  

162  
1 0 0  

65 
6 9  
6 1  
8 3  
7 4  
46  
79  

147  
5 6  
8 0  
5 8  
6 8  
8 5  
4 3  
7 4  
59  
63 

262 
3 8  

195  
112  

60 
3 4  
53  
4 6  

1 3 3  
262 
1 3 3  
203  
1 4 6  

1 7  
1 3  
37  
4 0  
2 1  
9 0  
4 5  
2 0  
11 
2 0  
3 8  
1 5  
23  
2 0  
9 3  
1 6  
4 1  
2 4  
1 2  
29  
1 2  
23  
2 8  
2 2  

1 5 3  
1 9  

1 2 6  
8 3  

9 
1 5  
23  
1 4  
6 7  

1 4 1  
7 0  

1 1 9  
9 3  

6 5  

40  

25 
1 0 0  

50  

55 
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T A B L E  V 

DEASE L A K E  - NTS 1 0 4 - 5  

Rock-samples  a n a l y s e s  

Sample No. Rock- type  Assay  R e s u l t s  
u (PPm) 

110-R-53  s s t  
54 c o n g l o m e r a t e  
55 v o l c a n i c  a sh  
56 s i l  t s t o n e  
70 c o n g l o m e r a t i c  t u f f  
7 1  d a c i t e  
72 v o l c a n o g e n i c  s s t  
73 v o l c a n o g e n i c  s s t  
7 4  v o l c a n i c  a s h  
75 v o l c a n i c  a s h  c o n g l o m e r a t e  
76 t u f f  
7 8  f e l  s i  t e  
79 f e l s i t e  
80 t u f f  
8 1  t u f f  

3 . 0  
1 . 4  
4 . 0  
2 . 0  
3 .8  

. 4  
2 . 8  
3 . 8  
2 . 8  
3 . 2  
1 . 4  
6 .4  
4 . 8  
2 . 8  
1 . 2  
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' T A B L E  V I  

DEASE LAKE - NTS 1 0 4 - 5  

S t r e a m - s e d i m e n t  s a m p l e s  r e s u l t s  

S a m p l e  No. 

1 1 0 - 5 - 8  
9 
1 0  
1 1  
13 
116 
117 
1 1 8  

A s s a y  r e s u l t s  
U ( p p m )  

1.0 
.3 
. 2  
. 4  
. 2  

3.0 
3.0 
3.0 
4.0 

. 2  
4 .0  

56 



T A B L E  VII 

OEASE L A K E  - NTS 1 0 4 - 5  

R a d i o m e t r i c  s u r v e y  r e s u l t s  

F i d u c i a l  P o i n t  No. C o u n t s - g r o u n d  l e v e l  (GR410) 
T o t .  K U T h  

3 
4 

1 5  
2 6  

2 9 8  118 5 0  2 0  
3 0 4  1 4 7  6 1  2 0  .. 

4 2 6  3 4 2  9 9  36 
4 5 3  3 5 2  1 0 2  5 1  

H E A R T  PEAKS - NTS 104-K 

F i d u c i a l  P o i n t  No. C o u n t s - g r o u n d  l e v e l  (GR410) 

1 3 7  
1 3 8  
1 4 4  
1 4 5  
1 4 8  
1 5 0  
1 5 1  
1 5 4  
1 5 5  

392 2 7 0  7 5  4 5  
3 7 8  2 5 0  8 9  34 
6 1 3  3 8 0  1 8 9  1 2 6  
760 5 5 9  2 4 9  1 6 4  
9 8 1  6 9 3  3 4 1  222 
4 2 8  292  1 1 6  4 0  
1 8 3  1 0 6 8  3 9 2  252 
3 6 6  1 9 0  1 0 2  2 1  
0 3 8  8 4 3  3 4 4  222  

57 



Rock 

Samp 

TABLE V I I I  

ATLIN - NTS 104-N 
. s a m p l e  a n a l y s e s  

e No. Rock- t y p e  Radiom. r e s p o n s e  Assay  R e s u l t s  
C . P . S .  U ( p p m )  

110-R-82 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
9 5  

- 
- 

96 
97 
98 
99 

- 
- 
134 
135 
140 
145 
146 
147 
148 
151 
158 
163 
164 
165 
166 
167 
168 

a l a s k i t e  
a l t e r e d  a l a s k i t e  
g r a n i t e  
s k a r n  
a l a s k i t e  
q t z - m o n z o n i t e  
q t z - m o n z o n i t e  
a l a s k i t e  
a l t e r a t i o n  s o i l  
g r a n i t e  
g r a n i t e  
g r a n i t e  
a l a s k i  t e  
a l a s  k i  t e  
a l a s k i t e  
a 1 a s  k i  t e  
s o i l  a l t e r a t i o n  
b a s a l t  
b a s a l t  
p e r i  d o t  i t e  
a l a s  k i  t e  
a l a s  k i  t e  
g r a n o d i o r i  t e  
g r a  n o d  i o r  i t e  
g r a n o d i o r i t e  
s k a r n  
r e s i d u a l  s o i l  
r e s i d u a l  s o i l  
r e s i d u a l  s o i l  
r e s i d u a l  s o i l  
a l a s  k i  t e  
a l a s k i t e  

300 
1000 
300 
400 
400 
300 
300 

4200 
700 
350 
750 
700 

2000 
2300 
2100 
6000 
390 
30 
80 
15 

90 
310 
320 
300 
1500 
1500 
1050 
1100 
600 
320 

3.6 
4.8 
6.2 
5.6 
38.0 
7.2 Mo:  350 
14.6 

240.0 
260.0 
12 
3.0 
18.0 
40.0  Pb:16500 Z n :  
142.0 1500 34500 
320.0 6400 3750 

1800.0 1100 40000 
40.0 
1.0 
4.0 

8.0 
10.0 
1.0 
4.4 
10.8 

7.2 
280.0 
26.0 
66.0 
50.0 
8.0 

N i :  200 

Mo : 6 
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. T A B L E  I X  

A T L I N  - N T S  104-N 

R a d o n - i n - s t r e a m - w a t e r  r e s u l t s  

S a m p l e  No. C o r r e c t e d  c.p.m. 

110-G-19  
20  
2 1  

26  
27  
2 8  
30  
3 1  
32 
33  
34  
3-6 
37 
38  
39 
40  
4 1  
42 

. .  

45 
46  
47 

6 3  
64  - 

1 . 0  
5 .8  
0 . 5  

2 4 6 . 6  
4 7 8 . 1  

. 8  
2 3 . 6  

7 . 6  
3 .8  
2 .6  
7 .7  

5 6 . 1  
6 2 . 1  
1 9 . 4  

211 .7  
2 3 . 6  
3 8 . 8  
2 0 . 5  
3 0 . 7  
2 6 . 6  
3 7 . 6  
17 .3  

2 2 0 . 1  
4 . 1  

1 0 . 3  
2 4 . 6  
1 2 . 7  

947 .5  
7 .5  

6 2 . 8  
1 1 1 8 . 7  

6 9 . 6  
1 5 3 . 1  
4 6 6 . 5  
1 8 9 . 9  
1 6 5 . 4  

1 4 . 5  
265 .5  
1 7 6 . 4  
6 4 1 . 1  

9 5 . 0  
4 6 . 6  
5 2 . 8  

2 6 0 . 0  
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TABLE I X  ( c o n t ' d )  

S a m p l e  No. C o r r e c t e d  c . p . m .  

1 1 0 - 6 - 1 2 5  
1 2 6  
1 2 8  
1 2 9  
1 3 0  
1 3 1  
132  
1 3 3  
1 3 4  
135  
1 3 6  

1 3 8  
1 3 7  . 

1 3 9  
1 4 0  

1 4 4  
1 4 5  

149  
1 5 0  
1 5 1  
152  
1 5 3  
1 5 4  
1 5 5  
1 5 6  
1 5 7  
1 5 8  
1 5 9  
1 6 1  

2 .5  
.6  

8 . 0  
2 . 1  
5 .2  
5 .2  
6.7 
4.2 
2.3 

2 6 . 0  
4 .4  

1 6 . 0  
3 .0  

2 .0  
3 .8  

1 . 7  
2 9 8 . 4  

69 .4  
10 .5  

2 .3  
7 . 9  

.3  
34 .8  
2 1 . 6  

7 . 1  
3.5 

22 .6  
. 7  

2 .5  
. 7  ~~ 

1 . 6  
60 .8  

2 8 1 . 1  
3 6 . 3  

1 8 7 . 0  
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.TABLE . X  

ATLIN - NTS 104-N 
S t r e a m - w a t e r  a n a l y s e s  

110-w-22 
23 
31 
32 
34 
36 
37 
38 

- 

.32 

.30 

.38 

.78 

.52 
1.10 
-94 
.36 

39 .38 

- 41 2.80 
43 3.0 
46 .58 
48 .6 

- 40 1.10 

- 

50 
51 
52 
53 
54 
55 

- 
- 

- 

56 
58 
59 
60 
61 
62 
63 

- 

- 

64 
135 
142 
143 
148 
149 
152 
157 
158 
159 
161 

1.6 
1.5 
96 
.68 

1.20 
.56 
.44 
.38 
.36 

1.20 
.78 

1.20 
.68 
.32 

1.50 
.88 
.38 
.82 

1.30 
.62 

< .05 
.46 
-18 
.86 



T A B L E  X I  

ATLIN - N T S  104-N 

S t r e a m - s e d i m e n t  s a m p l e  a n a l y s e s  

110-s-19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
34 
37 
39 
42 
43 
46 
47 
50 
51 

- 
- 
- 
- 
- 

- 

52 
54 
56 
59 
62 

- 
- 
- 
- 

63 
64 
65 
66 
126 
127 
129 

- 
- 
- 

130 
132 
133 
135 
136 
138 
139 
140 
141 
143 
144 
145 
146 
147 
148 

6.2 
4.4 
7.0 

11 .o 
9.0 
13.0 
15.0 

1.3 
22.0 
110.0 
52.0 
43.0 
48.0 
148.0 
20.0 
13 .O 
35.0 
17.0 
130.0 
44.0 
61.5 

14.0 
13.0 
31.0 
39.0 
24.0 

.2 

.2 

270 

3 
10 
11 
2 
2.7 
.2 
.4 
. 5  
.2 
.2 
.2 
.2 
. 2  
.2 
.2 

9 

W: 23 
8 
5 
13 
28 

Mo: 120 
115 
10 

W: 6 
6 
10 
6 
6 

12 
8 . 
8 
10 Pb:  50 
12 70 
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T A B L E  X I  C c o n t ’ d )  

Sample No. u C P P M )  

1 1 0 - S - 1 4 9  
1 5 0  
1 5 1  
1 5 4  

~ 

155  
157  
1 5 8  
1 5 9  
1 6 0  
1 6 1  

13  
2 1  
30 
7 

.8 
9 . 0  

2 3 . 0  
3 8 . 0  
24 .0  
65 .0  

W: 8 Mo: 3 
W: 3 Mo: 6 
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Technical Studies (Report Writing) 

Sa lar ies  
Sa la r i e s ,  Temporary 
Publications 
Misc. Supplies 
Payroll Burden 

TOTAL 

1,328.52 
116.93 
124.93 

9.30 
192.63 

1,712.31 1,772.31 

$26,303.79 

71  



SUMMARY O F  ACTIVITIES 

J u n e  2 9 :  Moved camp t o  T r a p p e r  L a k e  f rom W h i t e h o r s e .  Rad io -  
m e t r i c  s u r v e y  W h i t e h o r s e  - T r a p p e r  Lake  

Lake a r e a  ( T u l s e q u a h  map s h e e t )  
30 :  G e o l o g i c a l  m a p p i n g .  R a d i o m e t r i c  s u r v e y  T r a p p e r  

J u l y  1: E x p l o r ' a t i o n  i n  T u l s e q u a h  map s h e e t  - NTS 104 K 

2 :  E x p l o r a t i o n  i n  T u l s e q u a h  map s h e e t  

3 :  E x p l o r a t i o n  i n  T u l s e q u a h  map s h e e t  

4 :  E x p l o r a t i o n  i n  T u l s e q u a h  m a p  s h e e t  

5 :  E x p l o r a t i o n  i n  T u l s e q u a h  map s h e e t  

6 :  E x p l o r a t i o n  i n  T u l s e q u a h  map s h e e t  and Dease Lake 

7 :  E x p l o r a t i o n  i n  T u l s e q u a h  map s h e e t  

8 :  W i t h e r s  - Morra:  p r o p e r t y  e v a l u a t i o n  - C u  i n  

map s h e e t  ( N T S  104 J )  

Kaketza  M o u n t a i n  ( D e a s e  Lake  map s h e e t ,  104 J )  
R e s t  o f  c rew:  e x p l o r a t i o n  i n  T u l s e q u a h  map s h e e t  

9 :  E x p l o r a t i o n  i n  H e a r t  P e a k s ,  Dease Lake map s h e e t  

1 0 :  E x p l o r a t i o n  i n  H e a r t  P e a k s ,  Dease Lake map s h e e t  

11: Moved camp t o  A t l i n  map s h e e t  ( P i n e  C r e e k ,  10 

1 2 :  E x p l o r a t i o n  i n  A t l i n  a r e a  

1 3 :  C a r - b o r n e  r a d i o m e t r i c  s u r v e y  i n  A t l i n  m a p  s h e e t  
( B o u l d e r  C r e e k ) .  H e l i c o p t e r  i n s p e c t i o n .  

1 4 :  C a r - b o r n e  r a i o m e t r i c  a n d  g e o l o g i c a l  mapping 
i n  A t l i n  m a p  s h e e t .  V i s i t  t o  Mo p r o p e r t y  ( A d a n a c )  
i n  Ruby Creek. H e l i c o p t e r  i n s p e c t i o n .  

He1 i c o p t e r  i n s p e c t i o n .  

f rom A t l i n  t o  G l a d i s  Lake .  

m i l e s  e a s t  o f  A t l i n )  - NTS 104 N 

1 5 :  G e o l o g i c a l  mapping on Ruby C r e e k .  A t l i n  map s h e e t .  

1 6 :  Geochemical  a n d  c a r - b o r n e  r a d i o m e t r i c  s u r v e y  
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PART B. PERSONNEL AND EQUIPMENT COSTS 

Personnel 

5 geologists 23 days June 29th to July 21st 
Salary cost $4059.59 
Man days = 115 
Average cost $35.30 per man day 

Equipment- Scientific 

Exploranium GR410 Spectrometer, crystal, chart 

Exploranium GRS 101 scintillometers (2) 

EDA RD200 radon equipment 

Equipment - Miscellaneous 

Bell 47G381 helicopter 
Ford 4x4 crew cab with winch and 

CN VHF truck radiotelephone 
SBXll HF radio 

Assays 

recorder 

McPhar TVlA spectrometer (2) 

canopy, Canuck Rentals 

95 stream sediment 
131 stream waters 
71 rock samples 

$1778 per month 
210 each per month 
419.25 each per month 
525 per month 

161.20 per hour 

695.50 per month 
68.75 per month 
150.00 per month 

3.75 average cost 
per sample 
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T A B L E  X I 1  

A T L I N  - N T S  1 0 4  N 

R a d i o m e t r i c  s u r v e y  r e s u l t s  

F i d u c i a l  P o i n t  T o t a l  K U T h  
C o u n t s  pe r  s e c o n d  ( G R  4 1 0 )  

2 9 *  
3 0  
3 1  
32"  
3 3 *  
3 4 *  
3 7 *  
3 8  
3 9  
4 2 *  
6 5  
6 8  
4 8  
5 2  
5 3  
5 5  
5 6  
5 7  
6 1  
7 6  
7 7  
7 8  
7 9  
8 0  
8 1  
8 2  
8 4  
8 5  
8 6  
8 7  
8 8  
9 0  
9 1  

1 0 6 6  
7 0 8  
7 1 2  

6 7 6  
1 0 8 2  
1 0 3 4  
1 0 7 1  

8 6 5  
3 4 4  
9 4 9  
6 3 3  

1 5 2 9  
8 4 3  
7 4 3  
7 1 8  
8 3 2  
7 8 4  
7 1 4  
3 4 9  
6 8 2  
6 2 0  

1 0 9 7  
7 7 3  

1 0 7 3  
7 3 9  

7 7 5  
7 6 1  
5 7 1  
8 8 1  
9 3 5  
8 9 0  
7 4 6  
9 7 1  

7 4 8  
6 1 7  
5 0 2  
5 1 1  
6 5 8  
6 7 9  
7 9 3  
7 1 4  
1 8 1  
6 7 9  
4 9 6  
1 0 2 1  
6 4 7  
5 0 7  
5 5 2  
5 0 4  
4 9 3  
5 1 5  
1 4 4  
5 0 6  
4 5 3  
7 3 5  
5 2 2  
7 5 5  
5 1 3  
4 3 0  
5 5 7  
3 7 2  
7 0 5  
7 1 7  
6 8 6  
4 9 4  
5 5 2  

3 7 4  
1 8 0  
2 5 4  
2 0 0  
3 8 1  
3 4 5  
3 4 8  
2 7 1  

8 2  
3 4 8  
1 7 0  
7 1 1  
2 5 4  
2 0 0  
1 8 1  
2 9 1  
2 9 8  
2 1 5  

7 3  
1 8 0  
1 8 2  
3 7 9  
2 2 9  
3 6 5  
2 8 1  
3 0 0  
2 7 1  
1 7 4  
2 3 3  
2 9 0  
2 6 8  
2 2 9  
3 0 1  

2 4 8  
1 0 8  
1 2 2  
1 1 4  
1 9 6  
3 0 0  
2 3 4  
2 0 7  

4 1  
2 5 5  
1 1 4  
3 4 4  
1 8 7  
1 4 3  
1 3 5  
1 8 6  
1 7 3  
1 3 2  

3 7  
1 5 4  
1 2 0  
2 8 3  
1 5 5  
2 8 1  
1 6 1  
1 7 2  
1 6 3  
1 1 4  
2 0 5  
2 2 0  
1 9 2  
1 5 4  
2 6 3  

* c o u n t s  o b t a i n e d  " i n  f l i g h t "  a t  3 0  m c l e a r a n c e  f r o m  g r o u n d ;  
a l l  o t h e r  c o u n t s  a r e  t o  be  c o n s i d e r e d  a t  g r o u n d  l e v e l .  
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J u l y  1 7 :  

1 8 :  

19 : 

20: 

2 1 :  

P r o p e r t y  e v a l u a t i o n  o f  A u ,  Py p r o p e r t y  o n  McKee 
C r e e k ,  s o u t h  o f  A t l i n  ( J o h n  H a r v e y ' s  p r o p e r t y )  

Geochemical  and c a r - b o r n e  r a d i o m e t r i c  s u r v e y  from 
A t l i n  t o  s o u t h  end o f  A t l i n  Lake.  H e l i c o p t e r  
r a d i o m e t r i c  s u r v e y  on T r o u t  Lake a r e a ,  30 m i l e s  
e a s t  o f  A t l i n .  G e o l o g i c a l  mapping and g r o u n d  
s c i n t i l l o m e t e r  s u r v e y  o n  T r o u t  Lake  

He1 i c o p t e r - b o r n e  r a d i o m e t r i c  s u r v e y  o n  T r o u t  Lake .  
geochemica l  s a m p l i n g ,  g e o l o g i c a l  mapping a n d  
g r o u n d  r a d i o m e t r i c  s u r v e y  o n  Snowdon R a n g e ,  
35 m i l e s  n o r t h e a s t  o f  A t l i n  

R a d i o m e t r i c  s u r v e y ,  geochemica l  s a m p l i n g ,  geo-  
l o g i c a l  mapping o n  T r o u t  L a k e ,  S u r p r i s e  Lake 
a r e a s ,  n o r t h e a s t  o f  A t l i n  

G e o l o g i c a l  mapping,  g r o u n d  r a d i o m e t r i c  s u r v e y  
and geochemica l  s a m p l i n g  on Weir Moun ta in ,  
25 m i l e s  e a s t  o f  A t l i n  

Moved camp from B 
C r o s s i n g  h ighway,  
Y u k o n .  G e o l o g i c a  

r c h  C r e e k ,  A t l i n ,  t o  J o h n s o n s  
6 0  m i l e s  n o r t h e a s t  o f  T e s l i n ,  

mapping on Weir Moun ta in ,  B . C .  
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A P P E N D I X  11. 

H E L I C O P T E R  T I M E  S H E E T  A N D  S U M M A R Y  O F  A C T I V I T I E S  
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D E A S E  L A K E  PROJECT 

HELICOPTER TIME S H E E T  

Date Hours 

June  
June  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l  v 

1 
2 
3 
4 
5 
6 
7 
9 

10 
11 
1 6  
1 7  

J u l y  1 8  
J u l y  1 9  
J u l y  2 0  

2 . 5  
2 . 3  
4 . 0  
4 . 4  
4 . 9  
5 . 5  
0 . 4  
2 . 9  
2 . 9  
3 . 0  
4 . 2  
3 . 1  
0 . 9  
2 . 5  
3 . 7  
5 . 7  
3 . 6  

J u l y  2 1  2 . 4  

5 8 . 9  T o t a l  h o u r s  

N o t  i n c l u d e d  i n  t h i s  c a l c u l a t i o n  i s  t h e  t i m e  s p e n t  f o r  
p r o p e r t y  e v a l u a t i o n s ,  n o r  f o r  t h e  s t a k i n g .  M o b i l i z a t i o n  
i s  i n c l u d e d .  
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APPENDIX 111. . 
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PART A. STATEMENT OF COSTS - DEASE L A K E  PROJECT, JANUARY 1977 t o  
DECEMBER 1977 

Geological 

Sa lar ies  
Sa la r i e s ,  Temporary 
Telephone 
Postage and Freight 
Travel 
Equipment Rental 
Equipment Operations 
Vehicle RentaI 
Vehicle Operations 
Camp Ins t a l l a t ion  
Camp Supplies 
Misc. Supplies 
Ai rcraf t  Charter 
Assays 
Payroll Burden 

General 

Telephone 

Supervision ( W .  Mercer) 

Sa lar ies  
Travel 
Vehicle Rental 
Payroll Burden 

Draughting 

Sa lar ies  
Contractor Fees 
Payroll Burden 

$ 906.24 
3.153.35 

9.00 ~ ~ ~. 

198.21 
596.45 

1,797.71 
' 71.78 
347.75 
681.95 

9.99 
841.61 
297.59 

12,813.33 
1,060.60 

394.27 

$23,179.83 $23,179.83 

361.33 

296.12 
151.65 
88.28 
47.30 

583.35 

68.54 
322.00 

16.43 

406.97 

361.33 

583.35 

406.97 
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