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SUMMARY 

B a r r i n g e r  Magenta  c o n d u c t e d  f o l l o w - u p  stream s e d i m e n t  and  s o i l  
s u r v e y s  i n  Augus t  a n d  S e p t e m b e r ,  1 9 7 8  a t  Anomaly 3A d i s c o v e r e d  
d u r i n g  a p r e v i o u s  semi-detai led r e c o n n a i s s a n c e  stream s e d i m e n t  
p rogram ( L a h t i ,  1 9 7 8 ) .  The f o l l o w - u p  w o r k  w a s  d o n e  o n  t h e  S i m  

1 and S i m  2 claims s t a k e d  by K e l v i n  E n e r g y  i n  J u n e  1 9 7 8  s e v e r a l  
kilometres s o u t h  o f  N e v e r t o u c h  L a k e .  

F o u r t y  s e v e n  stream s e d i m e n t ,  255 s o i l  and 1 4  rock c h i p  samples 
were c o l l e c t e d  and  a n a l y s e d  f o r  u ran ium ( f l u o r i m e t r i c ) ,  copper, 
l e a d ,  z i n c ,  s i l v e r  and n i c k e l  (atomic a b s o r p t i o n ) .  T h i s  area 
i s  r e a d i l y  accessible b y  t r u c k  or car .  

To a i d  i n  i n t e r p r e t a t i o n ,  t h r e s h o l d  v a l u e s  and  a n o m a l o u s  l e v e l s  
were s e l e c t e d  e m p i r i c a l l y  from f r e q u e n c y  h i s t o g r a m s  of t h e  
i n d i v i d u a l  e l e m e n t s .  S i g n i f i c a n t  g e o c h e m i c a l  f e a t u r e s  were 
c l a s s i f i e d  a c c o r d i n g  t o  s i z e ,  c o n t i n u i t y ,  a m p l i t u d e ,  g e o l o g i c a l  
and  p h y s i o g r a p h i c  s e t t i n g s  . 

The stream s e d i m e n t  anomaly  i d e n t i f i e d  i n  t h r e e  small  streams 
c o u l d  n o t  b e  v e r i f i e d  by t h e  d e t a i l e d  s o i l  s a m p l i n g  s u r v e y .  
The s o u r c e  of t h e  stream s e d i m e n t  a n o m a l y ' i s  p r o b a b l y  d u e  t o  
w e a k  u ran ium m i n e r a l i z a t i o n  i n  t h e  numerous  s h e a r s  a n d  f a u l t s  
wh ich  are  known t o  o c c u r  i n  t h e  area.  So i l  s a m p l i n g  d i d  n o t  
i d e n t i f y  a n y  s i g n i f i c a n t  u r a n i u m ,  copper, l e a d ,  s i l v e r  or 
n i c k e l  a n o m a l i e s .  One s l i g h t l y  anomalous  z i n c  f e a t u r e  was 
i d e n t i f i e d  and  j u d g e d  n o t  t o  be related t o  geology or 
m i n e r a l i z a t i o n  b u t  t o  some unknown g l a c i a l  or e n v i r o n m e n t a l  
f ac to r s .  The i s o l a t e d  u r a n i u m  a n o m a l i e s  a r e  c l o s e l y  a s s o c i a t e d  
w i t h  swampy g round  h i g h  i n  o r g a n i c  mat te r .  
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It  is recommended t h a t  s e v e r a l  p i t s  and t r e n c h e s  b e  e x c a v a t e d  
a t  t h e  stream s e d i m e n t  u r a n i u m  anomaly  t o  e x a m i n e  t h e  n a t u r e  of 
t h e  o v e r b u r d e n  and  t o  d e t e r m i n e  i f  t h e  s o u r c e  of t h e  a n o m a l o u s  
u ran ium c o n c e n t r a t i o n  i s  r e l a t e d  t o  a b e d r o c k  s o u r c e  s u c h  a s  a 
s h e a r  zone  or f a u l t .  
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1. INTRODUCTION 

A stream s e d i m e n t  and s o i l  sample f o l l o w - u p  s u r v e y  was 
completed by B a r r i n g e r  Magen ta  L i m i t e d  i n  Augus t  a n d  S e p t e m b e r ,  
1978 o n  t h e  Sim 1 and  S i m  2 claims s t a k e d  by K e l v i n  E n e r g y  
L i m i t e d .  The claims are  l o c a t e d  i n  t h e  Greenwood M i n i n g  
D i v i s i o n  n e a r  N e v e r t o u c h  L a k e .  The claim s ta t i s t ics  a re  g i v e n  
i n  T a b l e  1 below.  

TABLE 1 

CLAIM STATISTICS 

C l a i m  Date of Record M i n i n g  
N a m e  U n i t s  Tag N o .  Record Number D i v i s i o n  
S i m  1 20 31824 J u n e  9/78 1 1 0 6  G r  eenwood 
S i m  2 20  31825  J u n e  9/78 1107  Greenwood 

The f o l l o w - u p  w o r k  was done  o n  anomaly  3 A ,  a stream s e d i m e n t  
anomaly  i d e n t i f i e d  d u r i n g  a n  e a r l i e r  r e c o n n a i s s a n c e  s u r v e y  
( L a h t i ,  1 9 7 8 ) .  A t o t a l  o f  316  rock c h i p ,  s o i l  and  stream 
s e d i m e n t  samples were c o l l e c t e d  a n d  a n a l y s e d  for u r a n i u m  
( f l u o r i m e t r i c ) ,  copper, l e a d ,  z i n c ,  s i l v e r  and  n i c k e l  (atomic 
a b s o r p t i o n ) .  

The f o l l o w - u p  stream s e d i m e n t  s u r v e y  c o n f i r m e d  t h e  p r e s e n c e  of 

a s t r o n g  f i r s t  o r d e r  u ran ium anomaly .  The s o i l  sample s u r v e y  
d i d  n o t  i d e n t i f y  t h e  s o u r c e  of t h e  u ran ium stream s e d i m e n t  
anomaly .  
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1 . 2  LOCATION AND ACCESS 

Anomaly 3 A  i s  l o c a t e d  be tween t h e  r o a d  t o  N e v e r t o u c h  L a k e  and  

t h e  Never touch  C r e e k  t o  t h e  east  ( F i g .  1). The area is  
d e l i m i t e d  by l o n g i t u d e s  1180 45' 30", 1180 48' 30'' and 

l a t i t u d e s  49O 44', 49O 47' and  is l o c a t e d  on NTS maps 82E/ 
1 5 W  and  82E/10. 

The g e n e r a l  area c a n  b e  r e a c h e d  by u s i n g  t h e  C h r i s t i a n  V a l l e y  

r o a d  f rom t h e  n o r t h  (Highway 6 )  or v i a  t h e  C h r i s t i a n  V a l l e y  
r o a d  f rom t h e  s o u t h ,  i . e . ,  B e a v e r d e l l  or R o c k  C r e e k .  Anomaly 
3 A  c a n  be r e a c h e d  by t h e  access r o a d  t o  N e v e r t o u c h  L a k e  wh ich  
f o r k s  t o  t h e  west f rom t h e  C h r i s t i a n  V a l l e y  r o a d  and e x t e n d s  
a l o n g  t h e  n o r t h  s i d e  o f  t h e  Damfino C r e e k .  



I 

a
 

m
 

3l
 m N
 

m
 



- 5 -  

2 .  GEOLOGY 

The p r e d o m i n a n t  rocks u n d e r l y i n g  t h e  s u r v e y  area are 
P r o t e r o z o i c  p a r a g n e i s s  (minor  p e g m a t i t e s )  of t h e  Monashee a n d  
Grand Forks Groups  ( L i t t l e ,  1 9 5 7 ) .  I n  t h e  s o u t h e r n  p a r t  of t h e  
s o i l  g r i d  V a l h a l l a  g r a n i t e  and  a p o r p h y r i t i c  g r a n i t e  i n t r u s i o n  
o u t c r o p s .  T h e s e  l a t e r  rocks are o f  a n  u n c e r t a i n  a g e  b u t  a r e  
b e l i e v e d  t o  b e  C r e t a c e o u s .  The Monashee-Grand F o r k s  a n d  
V a l h a l l a  i n t r u s i o n s  are  i d e n t i f i e d  on t h e  u ran ium 
i n t e r p r e t a t i o n  map by numbers  1 a n d  7 ,  r e s p e c t i v e l y .  

F o u r t e e n  rock samples were collected t o  i d e n t i f y  a n y  v a r i a t i o n  
i n  u ran ium and base metals  i n  t h e  b e d r o c k  and  t o  d e t e c t  a n y  
v a r i a t i o n  i n  u ran ium,  copper, l e a d ,  z i n c ,  s i l v e r  and  n i c k e l  
be tween t h e  Monashee-Grandforks  p a r a g n e i s s  and  t h e  V a l h a l l a  
g r a n i t e  i n t r u s i o n s .  The g e o c h e m i c a l  d a t a  do n o t  s u g g e s t  a n y  
s i g n i f i c a n t  d i f f e r e n c e s  i n  e l e m e n t  c o n c e n t r a t i o n  be tween t h e s e  
t w o  u n i t s  (Table 2 ) .  The h i g h  n i c k e l  c o n c e n t r a t i o n  i n  samples 
NLFR-135, 1 3 6  and  1 3 7  i s  u n e x p l a i n a b l e  w i t h  t h e  l i m i t e d  

g e o c h e m i c a l  and g e o l o g i c a l  i n f o r m a t i o n .  T h e s e  rock samples are  
a lso s l i g h t l y  e n r i c h e d  i n  s i l v e r  and  uranium w i t h  respect t o  
t h e  o t h e r  rock samples. The l o c a t i o n  of t h e  above  samples i s  
i n  t h e  area o f  t h e  stream s e d i m e n t  anomaly i n  stream 3 a n d  
p o s s i b l y  c o u l d  b e  re la ted  t o  t h e  s o u r c e  of t h e  uran ium.  

The bedrock h a s  a dominan t  east-west f o l i a t i o n  and  appears t o  
be s h e a r e d  and brecc ia ted  which  may have  a l l o w e d  w e a k  

m i n e r a l i z i n g  f l u i d s  t o  p e n e t r a t e  t h e  p a r a g n e i s s  and  g r a n i t e  a n d  
d e p o s i t  t h e  u ran ium a s  a t h i n  f i l m .  S p e c t r o m e t e r  (Gad 6 )  gamma 
r a y  measu remen t s  a b o u t  1 .5  ki lometers  s o u t h  o f  t h e  l a s t  s o i l  
t r a v e r s e  l i n e  i n d i c a t e d  uranium e n r i c h m e n t  a l o n g  s h e a r s  which  
s u p p o r t s  t h e  above  h y p o t h e s i s .  A l s o  t h e  h i g h  u ran ium stream 
s e d i m e n t  r e s u l t s  occur o n ,  or v e r y  close t o ,  t h e  c o n t r a s t  
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between t h e  V a l h a l l a  i n t r u s i v e  rocks and t h e  Monashee -Grandfo rks  
p a r a g n e i s s .  A d d i t i o n a l  w o r k  would be n e c e s s a r y  t o  e s t a b l i s h  

w h e t h e r  t h e r e  is  a n y  r e l a t i o n  be tween  t h e  g e o l o g i c a l  c o n t a c t  
and  u r a n  i urn m i n e r  a1 i z a t i o n  . 



TABLE 2 

ROCK CHIP DATA FOR ANOMALY 3A 

Sample 
Number 
(NLFR) Location - U Ni - Ag - Zn - Pb - cu  - Rock DescriDtion 

NLFS 543 
10 Line 5 3.0 3 7 58 < .2 3 

Sheared granite gneiss 
with biotite and horn- 
blende (Valhalla 
Intrusions ) 

NLFS 561 
11 Line 5 3.0 1 7 61 .2 3 

Sheared granite gneiss 
with biotite and horn- 
blende (Valhalla 
Intrusions) 

NLFS 582 
12 Line 5 5.2 1 8 20 < .2 3 Granite 

NLFS 593 
13 Line 1 2.4 2 7 20 .2 3 

Layered granodioritic 
to granitic gneiss 

. (Valhalla Intrusions) 

NLFS 612 
14 Line 1 1.2 3 10 62 .2 3 

Granite gneiss 
(Monashee-Grand Forks) 

NLFS 635 
15 Line 1 3.8 5 7 48 .2 4 

Biotite gneiss 
(Monashee-Grand Forks) 

NLFS 1584 
135 Line 4 6.0 6 11 69 . 6  47 

Granite gneiss 
(Valhalla Intrusions) 

'.4 61 
NLFS 1607 

136 Lime 4 29.0 5 12 44 
Gra.nite gneiss fine 
grain with Albite 
(Valhalla Intrusions) 

NLFS 1630 
137 Line 4 3.8 5 12 115 .7 34 

Biotite gneiss 
(Monashee-Grand Forks) 

NLFS 1635 
138 Line 3 4.4 11 8 62 .2 3 

Porphyritic granite 
gneiss 

NLFS 1656 
139 Line 3 .4 2 8 35 .2 2 

Granite gneiss 
(Monashee-Grand Forks) 

NLFS 1692 
140 Line 2 2.6 2 10 27 <.2 3 

Layered biotite gneiss 
(Monashee-Grand Forks) 

NLFS 1708 
141 Line 2 2.4 6 8 50  .2 3 

Layered biotite gne.iss 
(Monashee-Grand Forks) 

NLFS 1725 
142 Line 2 1.0 2 7 25 .2 2 

Layered biotite gneiss 
(Monashce-Grand Forks ) 
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3 .  TOPOGRAPHY, CLIMATE, DRAINAGE,  VEGETATION, S O I L  

3.1 TOPOGRAPHY 

Anomaly 3A is  l o c a t e d  o n  a n  a p p r o x i m a t e  n o r t h - s o u t h  r i d g e  w h i c h  
h a s  a n  e l e v a t i o n  o f  1 3 7 1 . 6 0  metres a t  t h e  h i g h e s t  p o i n t  a n d  
a b o u t  1 0 6 6 . 8  metres a t  t h e  lowest p o i n t  o n  t h e  Damfino  C r e e k .  

The m o u n t a i n  r i d g e  i s  c u t  by numerous  n o r t h - s o u t h  f a u l t s  a n d  
s h e a r s  w h i c h  h a v e  formed n a r r o w  s t e e p - s i d e d  v a l l e y s .  The  
Damfino  C r e e k  h a s  c u t  a v e r y  s teep  wal led  g o r g e  t o  t h e  s o u t h  of 

t h e  area.  The  stream v a l l e y  f o r m e d  by N e v e r t o u c h  C r e e k  h a s  n o t  
b e e n  c u t  down t o  t h e  same e x t e n t  a s  t h e  Damfino  C r e e k .  I n  
g e n e r a l ,  t h e  area is v e r y  r u g g e d  w i t h  s e v e r e  m i c r o - t o p o g r a p h y .  

3 . 2  CLIMATE 

The climate is c h a r a c t e r i z e d  by w e t  a n d  cool summers . w i t h  cold 

snowy w i n t e r s .  The snow c a n  r e m a i n  o n  t h e  g r o u n d  a t  t h e  h i g h e r  
e l e v a t i o n s  u n t i l  l a t e  May. H a i l ,  snow and  s leet  c a n  o c c u r  
d u r i n g  a n y  month b u t  r a r e ly  o c c u r  i n  J u l y  a n d  A u g u s t .  
O c c a s i o n a l l y  for  s h o r t  per iods i n  J u l y  a n d  A u g u s t ,  t e m p e r a t u r e s  
c a n  e x c e e d  3OOC. 

3.3 DRAINAGE 

The t w o  p r i n c i p l e  streams are  t h e  Damfino a n d  N e v e r t o u c h  C r e e k s  

w h i c h  f l o w  t o  t h e  s o u t h e a s t  a n d  o c c u r  o n  t h e  s o u t h  a n d  n o r t h  
s i d e  o f  t h e  m o u n t a i n  r i d g e ,  r e s p e c t i v e l y .  T h e  m o u n t a i n  r i d g e  
h a s  f i n e  s m a l l  s e a s o n a l  streams w h i c h  f l o w  i n t o  t h e  Damfino  or 
N e v e r t o u c h  C r e e k s .  T h e s e  small  streams h a v e  v e r y  s teep  
g r a d i e n t s  w h i c h  r e s u l t  i n  most o f  t h e  water s u s p e n d e d  s i l t  
b e i n g  f l u s h e d  down i n t o  t h e  p r i n c i p l e  creeks.  A t  l e a s t  5 0 0  
grams o f  s t r e a m b e d  mater ia l  were r e q u i r e d  t o  e n s u r e  s u f f  i c e n t  
-80 mesh f r a c t i o n  f o r  a n a l y s i s .  
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3 - 4 VEGETATION 

Forest  f i r e s  have  almost d e s t r o y e d  t h e  o r i g i n a l  f o r e s t  and  o n l y  
i s o l a t e d  i s l a n d s  o f  u n b u r n t  f o r e s t  r e m a i n s .  On t h e  w e l l  
d r a i n e d  s o i l s ,  d e n s e  s t a n d s  o f  young p i n e  t rees  have  formed 
w h i l e  a l o n g  t h e  few streams and  i n  some of  t h e  swampy a r e a s ,  
f i r ,  hemlock ,  s p r u c e  and l a r c h  p r e d o m i n a t e .  

3.5 S O I L  

The s o i l s  g e n e r a l l y  have  w e l l  d e v e l o p e d  h o r i z o n s  where  t h e  
d r a i n a g e  i s  good.  I n  some stream v a l l e y s  and  areas  w i t h  
impeded d r a i n a g e  t h e  humic l a y e r  v a r i e s  i n  t h i c k n e s s  from 5-15 

c m .  and  t h e  B h o r i z o n  i s  g e n e r a l l y  r i c h e r  i n  c l a y  m i n e r a l s .  

T h e s e  w e t  s o i l s  t e n d  t o  have  p o o r l y  d e v e l o p e d  A 2  ( l eached)  
a n d  B h o r i z o n s .  Around t h e  f r i n g e s  of t h e  u b i q u i t o u s  outcrops,  
so i l s  are t h i n  and p o o r l y  d e v e l o p e d .  S o i l s  when t h e y  o c c u r  o n  
t a l u s  slopes u s u a l l y  form a t h i n  humic l a y e r  w i t h  a l e a c h e d  
zone  o v e r  a r o c k y  r e g o l i t h .  
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4 .  GEOCHEMISTRY 

c The f o l l o w - u p  stream s e d i m e n t  s a m p l i n g  was u n d e r t a k e n  i n  order 

t o  i s o l a t e  a f i r s t  order u r a n i u m  anomaly  d i s c o v e r e d  d u r i n g  a n  
e a r l i e r  r e c o n n a i s s a n c e  stream s e d i m e n t  s u r v e y  ( L a h t i ,  1 9 7 8 )  . 
Soil  t r a v e r s e s ,  t o t a l l i n g  1 0  kilometers, were p l a c e d  t o  bracke t  

t h e  b e s t  stream s e d i m e n t  anomaly .  F o u r t y  s e v e n ,  255  a n d  1 4  
stream s e d i m e n t s ,  s o i l  a n d  rock c h i p  samples, r e s p e c t i v e l y ,  
were collected and a n a l y s e d  for  u r a n i u m  ( f l u o r i m e t r i c ) ,  copper, 
l e a d ,  z i n c ,  s i l v e r  a n d  n i c k e l  (atomic a b s o r p t i o n ) .  D e t a i l s  o n  
t h e  F i e l d  M e t h o d s  and  A n a l y t i c a l  T e c h n i q u e s  are  f o u n d  i n  
A p p e n d i x  111. 

4.2 RESULTS 

The stream s e d i m e n t  a n d  s o i l  r e s u l t s  f o r  u r a n i u m ,  copper, l e a d ,  
z i n c ,  s i l v e r  a n d  n i c k e l  a r e  l i s t e d  i n  A p p e n d i x  I V .  

The u r a n i u m  da ta  and  stream s e d i m e n t  i n t e r p r e t a t i o n  h a v e  b e e n  
i n c l u d e d  t o g e t h e r  o n  t h e  same map (Dwg. 208-42-602) .  The 
copper, l e a d ,  z i n c ,  s i l v e r  a n d  n i c k e l  stream s e d i m e n t  r e s u l t s  
a re  p l o t t e d  o n  t h e  same map (Dwg. 208-42-603) .  The s o i l  a n d  
rock c h i p  r e s u l t s  are p l o t t e d  o n  two maps, o n e  for  u r a n i u m  
(Dwg. 208-42-602) a n d  t h e  o t h e r  fo r  copper,  l e a d ,  z i n c ,  s i l v e r  
a n d  n i c k e l  (Dwg. 208-42-604) .  Sample numbers  for  stream 
s e d i m e n t s ,  s o i l  a n d  rocks a r e  p l o t t e d  o n  Dwg. 208-42-601. 

C l a i m  b o u n d a r i e s  a n d  names are  f o u n d  o n  a l l  maps. T h e  stream 
s e d i m e n t  u r a n i u m  i n t e r p r e t a t i o n  map h a s  t h e  g e o l o g y  i n d i c a t e d  
a n d  o n  t h e  stream raw d a t a  maps t h e  un-named streams a r e  
numbered  t o  a s s i s t  i n  t h e  d i s c u s s i o n .  Also, t h e  r e g i o n a l  
sample numbers  and  l o c a t i o n ,  w i t h  t h e  e l e m e n t  v a l u e s ,  a r e  g i v e n  
o n  t h e  stream s e d i m e n t  maps. A l l  maps a re  l o c a t e d  i n  map 
pockets a t  t h e  back o f  t h e  r epor t .  
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4.3  INTERPRETATION 

4 .3 .1  G e n e r a l  S t a t e m e n t  
T o  a s s i s t  t h e  i n t e r p r e t a t i o n ,  t w o  s e t s  o f  f r e q u e n c y  h i s t o g r a m s  
( F i g s .  2 and  3 )  were u s e d ;  o n e  s e t  i s  d e r i v e d  from t h e  
f o l l o w - u p  stream s e d i m e n t  s a m p l i n g  r e s u l t s  and  t h e  o the r  

d e r i v e d  from t h e  s o i l  s a m p l i n g  r e s u l t s .  The e m p i r i c a l l y  
d e r i v e d  t h r e s h o l d s  and anomalous  l e v e l s  are  l i s t e d  i n  T a b l e  3 

a n d  T a b l e  4 .  O t h e r  i n f o r m a t i o n  u s e d  f o r  t h e  i n t e r p r e t a t i o n  
i n c l u d e  t h e  raw da ta  maps, g e o l o g i c a l  i n f o r m a t i o n  arid f i e l d  
o b s e r v a t i o n s .  

Uranium a n o m a l i e s  c o n s i d e r e d  i m p o r t a n t  are  c l a s s i f i e d  and  
i d e n t i f i e d  o n  t h e  stream s e d i m e n t  u ran ium raw d a t a  map b y  a 
n u m b e r - l e t t e r  code. The number i n d i c a t e s  t h e  p r i o r i t y  f o r  any  
f u t u r e  w o r k  and  t h e  l e t t e r  is a m e a s u r e  o f  t h e  i m p o r t a n c e  of 
t h e  anomaly  w i t h  respect t o  a m p l i t u d e ,  c o n t i n u i t y  of t h e  
g e o c h e m i c a l  p a t t e r n ,  t h e  g e o l o g y  and  e n v i r o n m e n t a l  f a c t o r s .  

4 .3 .2  Uranium 
The stream s e d i m e n t  d a t a  i d e n t i f i e s  a s t r o n g  u r a n i u m  anomaly  
(1A) p r e d o m i n a n t l y  i n  t h e  h e a d w a t e r s  o f  stream 3 b u t  a l so  
o c c u r r i n g  i n  t h e  r i g h t  f o r k  of stream 2 a n d  n e a r  t h e  o r i g i n  of 
stream 4 (Dwg. 208-42-602) .  The u ran ium c o n t e n t  i n  t h e  
s e d i m e n t s  o f  streams 1 a n d  5 a t  t h e  n o r t h  and  s o u t h  end  of t h e  

property,  r e s p e c t i v e l y ,  i n d i c a t e s  t h e  g e n e r a l  a rea  t o  h a v e  a 
h i g h  background  i n  uran ium.  The h i g h e s t  v a l u e  (106  ppm) i s  
l o c a t e d  i n  stream 4 a p p r o x i m a t e l y  d u e  east  o f  t h e  h e a d w a t e r s  of 
stream 3 .  T h i s  sample i s  a s o i l  sample t a k e n  f r o m  t h e  g u l l y  
e x t e n t i o n  o f  stream 4 and p r o b a b l y  r e p r e s e n t s  s e c o n d a r y  
a c c u m u l a t i o n  of u ran ium i n  s o i l .  T h e s e  anomalous  v a l u e s  t r e n d  
a p p r o x i m a t e l y  east-west c o n c u r r e n t  w i t h  t h e  r e g i o n a l  
f o l i a t i o n .  However ,  s t r o n g  n o r t h e a s t - s o u t h w e s t  s t r i k i n g  f a u l t s  
and  s h e a r  z o n e s  a l s o  c u t  t h r o u g h  t h e  basemen t  r o c k s  a n d  
i n f l u e n c e  t h e  d r a i n a g e  and p o s s i b l y  t h e  d i s t r i b u t i o n  o f  t h e  
u r  a n  i um . 
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TABLE 3 

THRESHOLDS AND ANOMALOUS LEVELS FOR 
U, Cu, Pb,  Zn, Ag and Ni IN STREAM SAMPLES - 

Fourth Third Second First 
Order Order Order Order 

Thresholds Anomalous Anomalous Anomalous Anomalous 
-- Elements ( PPm) (ppm) (PPm) - ( PPm 1 (PPm) - 

Uranium 8.0 8 . 1  - 16 .0  16.1- 32 > 3 2  

Copper 16 1 7  - 24 25 - 32  

Lead 2 0  2 1  - 26 27 - 32 32 - 42 

Zinc 70 7 1  -105 1 0 5  -140 > 1 4 0  

Silver 1.4 1.5 - 3.0 3.1- 4.5 

N i c k e l  1 6  1 7  - 24 25  - 40  

TABLE 4 

THRESHOLDS AND ANOMALOUS LEVELS FOR 
U, Cu, Pb,  Zn, Ag and Ni IN S O I L  SAMPLES 

Fourth Third Second First 
Order Order Order Order 

Thresholds Anomalous Anomalous Anomalous Anomalous 
Elements (PPm) (PP) (PPm) (PPm) (PPm) 

Uranium 2.0 2 . 1  - 6.0 6.1 - 12 .0  1 2 . 1  - 1 8 . 0  > 18 

Copper 16 --- 1 7  - 2 4  25  - 32 > 3 2  

--- 2 1  - 30  --- Lead 2 0  

Zinc 65 --- 66 -100 1 0 1  -150 > 1 5 0  

Silver 1.2 --- 1.3 - 2.4 

N i c k e l  2 0  --- 2 1  - 3 0  3 1  - 40 
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The l a c k  o f  a d i s p e r s i o n  t r a i n  be low t h i s  v e r y  h i g h  u r a n i u m  
v a l u e  s u g g e s t s  a v e r y  l oca l  s o u r c e  t h a t  c a n  a d e q u a t e l y  be 

e x p l a i n e d  by t h e  h i g h  u ran ium c o n t e n t  o f  t h e  bedrock. The 
c o n c e n t r a t i o n  of u ran ium below NLF-16 r e m a i n s  be tween  7 . 6  - 
1 8 . 0  ppm i n d i c a t i n g  a h i g h  u r a n i u m  background  i n  t h e  bedrock or 
w e a k  m i n e r a l i z a t i o n  i n  s h e a r  z o n e s ,  n o t  l i k e l y  t o  be a s s o c i a t e d  
w i t h  economic  m i n e r a l i z a t i o n .  

A l t h o u g h ,  i n  a b s o l u t e  terms, t h e  anomalous  u ran ium v a l u e s  i n  
stream 3 d o  n o t  a p p r o a c h  t h a t  f o u n d  i n  stream 4 ,  t h e  stream 
s e d i m e n t  anomaly  does e x t e n d  for 700  metres down from sample 
NLF-1095. The a b r u p t  c u t - o f f  down stream a t  NLF-1087 i s  
probably d u e  t o  a s a m p l i n g  p rob lem;  samples a b o v e  NLF-1087 a r e  
less t h a n  i d e a l  stream s e d i m e n t  samples d u e  t o  c o n t a m i n a t i o n  by  
s o i l  and o n l y  samples c o l l e c t e d  below 1 0 8 8  a r e  t r u e  stream 
s e d i m e n t s .  

S t r e a m  2 h a s  a s i n g l e  f i r s t  order anomalous  c o n c e n t r a t i o n  (56  
ppm) of u ran ium n e a r  t h e  h e a d w a t e r s ,  b u t  t h e r e  are  n o  o the r  
s u p p o r t i n g  anomalous  samples. The  u ran ium c o n t e n t  of t h e  

s e d i m e n t  d e c r e a s e s  t o  1 . 3  ppm 5 0 0  metres down stream s u g g e s t i n g  
t h e  h i g h  u ran ium sample t o  b e  a local  f e a t u r e  u n l i k e l y  t o  b e  
r e l a t e d  t o  economic  u ran ium m i n e r a l i z a t i o n .  However ,  o n  
i n s p e c t i o n  of t h e  d i s t r i b u t i o n  of a l l  anomalous  stream s e d i m e n t  
samples, i t  is  a p p a r e n t  t h a t  t h e  anomalous  u r a n i u m  v a l u e s  o c c u r  
s l i g h t l y  below t h e  4 2 0 0  foot c o n t o u r  a n d ,  a s  m e n t i o n e d  i n  a 
p r e v i o u s  repor t  ( L a h t i ,  1 9 7 8 )  , s e v e r a l  i m p o r t a n t  u r a n i u m  
d e p o s i t s  h a v e  been  d i s c o v e r e d  elsewhere n e a r  t h i s  e l e v a t i o n  
where  t h e y  a re  protected from e r o s i o n  by a cap rock. The 
u ran ium h a s  a m o d e r a t e  and v a r i a b l e  m u l t i - e l e m e n t  a s s o c i a t i o n  
i n  stream 2 ,  3 a n d  4 .  I n  streams 2 and  3 ,  u r a n i u m  h a s  a good  
c o r r e l a t i o n  w i t h  copper, l e a d  and  t o  a much lesser  d e g r e e ,  
s i l v e r  and  n i c k e l .  Anomalous z i n c  v a l u e s  a r e  o n l y  c o i n c i d e n t  
w i t h  u ran ium i n  stream 2 .  The a s s o c i a t i o n  of u ran ium w i t h  
s e c o n d  and  t h i r d  order anomalous  base metal  a n o m a l i e s  i s  n o t  
c o n s i d e r e d  s i g n i f i c a n t  a t  t h i s  t i m e .  
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The f o l l o w - u p  s o i l  s a m p l i n g  d o e s  n o t  i d e n t i f y  t h e  s o u r c e  for 
t h e  stream s e d i m e n t  anomaly  (Dwg. 208-42-602 a n d  6 0 4 ) .  The f e w  
f i r s t  o r d e r  and s e c o n d  order a n o m a l i e s  a r e  sca t te red  t h r o u g h o u t  
t h e  g r i d  n e g a t i n g  a n y  c o n t i g u o u s  g e o c h e m i c a l  p a t t e r n .  The 
f i r s t  o r d e r  anomalous  v a l u e s ;  e . g . ,  t h e  2 8  a n d  26 ppm v a l u e s  o n  
L i n e  1, t h e  1 9 . 2  ppm v a l u e  o n  L i n e  2 ,  t h e  24 .0  and  18.8 ppm 
v a l u e s  o n  L i n e  3 a l l  are  i n  l o w  g round  and i n  h i g h l y  o r g a n i c  
p o o r l y  d r a i n e d  s o i l .  C a u t i o n  must  be e x e r c i s e d  when 
e l i m i n a t i n g  t h e  a n o m a l i e s  re la ted  t o  h i g h  o r g a n i c  mat ter  
b e c a u s e  t h e r e  a re  a l so  samples w i t h  h i g h  o r g a n i c  c a r b o n  c o n t e n t  
b u t  l o w  u ran ium v a l u e s .  A l t h o u g h  i t  is  p r o b a b l e  t h a t  t h e s e  
i so la ted  low f i r s t  order a n o m a l i e s  a re  r e l a t e d  t o  s e c o n d a r y  
u ran ium d e r i v e d  f rom local  h i g h  background  s o u r c e s  i n  t h e  
b e d r o c k ,  s e v e r a l  a n o m a l i e s  s h o u l d  be examined  d e p e n d i n g  o n  
b u d g e t  and t i m e  c o n s t r a i n t s .  The u ran ium stream s e d i m e n t  
a n o m a l i e s  appear most l i k e l y  t o  b e  c a u s e d  by  w e a t h e r i n g  of 

u ran ium from weak ly  m i n e r a l i z e d  s h e a r s  and  f r a c t u r e s  i n  t h e  
g r a n i t i c  c o u n t y  rock.  The s p a c i n g  o f  t h e  s o i l  s a m p l i n g  may 
h a v e  been  too g r e a t  t o  a d e q u a t e l y  d e t e c t  v e r y  n a r r o w  s o u r c e s  
o r ,  e s p e c i a l l y  i f  t h e  shears  a re  f a i r l y  o p e n ,  t h e  u r a n i u m  m i g h t  
h a v e  been  leached from t h e  n e a r  s u r f a c e  p a r t s  of t h e  f r a c t u r e s .  

4 .3 .3  Copper, Lead ,  Zj.nc, S i l v e r  and  N i c k e l  

The s e c o n d  and t h i r d  o r d e r  anomalous  b a s e  metal c o n c e n t r a t i o n s  
i n  t h e  stream s e d i m e n t s  s u g g e s t  i t  i s  u n l i k e l y  t h e r e  i s  a n y  
s i g n i f i c a n t  m i n e r a l i z a t i o n  (Dwg. 208-42-603) i n  t h i s  area.  The  
a s s o c i a t i o n  w i t h  u ran ium i s  d i s c u s s e d  i n  S e c t i o n  4 . 3 . 2  and  i s  
n o t  c o n s i d e r e d  w o r t h y  of any  a d d i t i o n a l  comment. 

The s o i l  sample d a t a  do n o t  r e v e a l  any  s i g n i f i c a n t  base metal  
or s i l v e r  a n o m a l i e s  no r  do  t h e y  i d e n t i f y  any  n o t i c e a b l e  t r ace  
e l e m e n t  c o n t r a s t  be tween  t h e  Monashee-Grandforks  rocks and  t h e  
V a l h a l l a  i n t r u s i v e s .  A l o w  order z i n c  anomaly  e x t e n d s  from 
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L i n e  2 t o  L i n e  5.  The anomaly  b i f u r c a t e s  a t  L i n e  3 i n t o  t w o  

n a r r o w e r  l e n s e s ,  o n e  wh ich  e x t e n d s  t o  t h e  s o u t h w e s t e r n  end  o f  
L i n e  2 and  t h e  o t h e r  a b o u t  2 0 0  metres f u r t h e r  t o  t h e  n o r t h e a s t .  
The z i n c  anomaly c r o s s - c u t s  t h e  g e o l o g y  so d o e s  n o t  appear t o  
b e  re la ted  t o  a s p e c i f i c  rock t y p e .  The l a r g e  d i m e n s i o n  of t h e  
anomaly and  lack o f  f i r s t  o r d e r  anomalous  v a l u e s  s u g g e s t  t h e  
modest metal e n r i c h m e n t  i s  d u e  t o  some, a s  y e t  u n i d e n t i f i e d ,  
g l a c i a l  or e n v i r o n m e n t a l  f e a t u r e .  

I 
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5. 

The stream s e d i m e n t  u ran ium anomaly i d e n t i f i e d  i n  t h r e e  
s m a l l  streams c o u l d  n o t  be v e r i f i e d  by t h e  d e t a i l e d  s o i l  
s a m p l i n g  program.  
The d i s t r i b u t i o n  of t h e  anomalous  stream s e d i m e n t  samples 
s u g g e s t  a h i d d e n  s o u r c e  p r o b a b l y  r e l a t e d  t o  weak ly  
m i n e r a l i z e d  shears  most p r o b a b l y  above  t h e  h e a d w a t e r s  o f  
streams 2 ,  3 and  4 .  

I n  a r e g i o n a l  c o n t e x t ,  a l l  t h e  streams d r a i n i n g  t h e  Anomaly 
3A area have  h i g h e r  t h a n  a v e r a g e  background v a l u e s .  
S o i l  s a m p l i n g  d i d  n o t  i d e n t i f y  any  s i g n i f i c a n t  uran ium,  
copper, l e a d ,  s i l v e r  or n i c k e l  a n o m a l i e s .  One weak ly  
anomalous  z i n c  f e a t u r e  was i d e n t i f i e d  and j u d g e d  n o t  t o  be 

r e l a t e d  t o  g e o l o g y  or m i n e r a l i z a t i o n  b u t  t o  some unknown 
g l a c i a l  or e n v i r o n m e n t a l  f e a t u r e .  
The i s o l a t e d  f i r s t  o r d e r  s o i l  uranium a n o m a l i e s  a r e  c l o s e l y  
a s s o c i a t e d  w i t h  swampy ground and h i g h  o r g a n i c  c o n t e n t  i n  
t h e  s o i l  so are  n o t  c o n s i d e r e d  i m p o r t a n t  a t  t h i s  t i m e .  
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6. RECOMMENDATIONS 

1. S e v e r a l  p i t s  and  t r e n c h e s  s h o u l d  b e  e x c a v a t e d  n e a r  t h e  
headwaters of creeks 2 a n d  3 t o  examine  t h e  n a t u r e  of t h e  
o v e r b u r d e n  and d e t e r m i n e  i f  i t  is  r e s i d u a l  or t r a n s p o r t e d  
and  t o  a s c e r t a i . n  i f  t h e  s o u r c e  o f  t h e  u ran ium i s  r e l a t e d  t o  
a d e f i n a b l e  b e d r o c k  s o u r c e  s u c h  as a s h e a r .  

2 .  D e t a i l e d  stream s e d i m e n t  s a m p l i n g  and  d e t a i l e d  g e o l o g i c a l  
mapp ing  s h o u l d  b e  u n d e r t a k e n  t o  t r y  and  p i n p o i n t  t h e  s o u r c e  
of t h e  u ran ium i n  streams 2 ,  3 a n d  4 .  
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APPENDIX I 

STATEMENT O F  Q U A L I F I C A T I O N S  

I, Howard Reino Lahti of Toronto, do certify that: 

1. I graduated from the University of New Brunswick, 
Fredericton, New Brunswick in May, 1978 with a Doctor of 
Philosophy in Geology ( A p p l i e d  Geochemistry) . 

2. I graduated from the University of New Brunswick with a 
B.Sc. in Geology in 1968 and M.Sc. in Geology (Applied 
Geochemistry) 1971. 

*3. I have worked with Barringer Magenta Limited of Toronto, 
Ontario since June 1975 as a geologist/geochemist. 

4 .  I have worked  as a geologist, geochemist or attended 
university since 1964. 

5 .  I am a Member of the Association of Exploration Geochemists. 

H . R .  Lahti, Ph.D. 
Geolagist-Geochemist 
Barringer Magenta Limited 
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APPENDIX I1 
ASSESSMENT REPORT 

Statement of Cost 
a) Days Worked: 
Supervisor, H .  Lahti, August 

I September 

Geochemical Technician, G. White, August 
Senior Sampling Assistant, 
C. Shearer, August 
Junior Sampling Assistant, 
K. Wisser, August 
Junior Sampling Assistant, 
R. Balford, August 
Junior Sampling Assistant 
D. Pyke, August 

September 
Junior Sampling Assistant, 
J. Baker, September 
Prospector, C. Wainwright, September 
Camp Guard, D. Moroko, August 
Consultant, I. Thomson, August 

Sep t embe L 

b) Cost of Wages: 
Supervisor, 7 days @ $220/day = 

Geochemical Technician, 4 days 
@ $119/day = 

Senior Sampling Assistant, 5 days 
@ $108/day = 
Junior Sampling Assistants, 16 days 
@ $96/day = 

Prospector, 2 days @ $50/day = 

5 days 
2 days 
4 days 

5 days 

6 days 

6 days 

2 days 
2 days 

2 days 
2 days 
1 day 
2 days 
2 days 

$ 1 ,540.00  

$ 476.00  

$ 540.00 

$ 1 ,536.00  

$ 100 .00  
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b) Cost of Wages (Cont'd.) 
Junior Sampling Assistant, 2 days 
@ $50/day = 

Camp Guard, 1 day @ $25 = 

Consultant, 4 days C! $300/day = 

$ 100.00 
$ 25.00 
$ 1 .200.00  

$ 5,517.00 

c) Food and Accommodation 
i) Field Camp: Charges - 

$ 7.00 per person per day for food 
$13.00 per person per day for rentals, etc. 
$20.00 
$20 x 29 crew days = $ 580.00 

ii) Eidelweiss Motor Hotel 
4 persons x 2 nights x $33.83/day = $ 270.64 

$ 850.64 

d) Instrument Rental: -- 
i) 2 Exploranium Model GR-1O1A 

August 
September 

ii) GAD-6 Spectrometer = 

iii) Radio Telephone = 

$ 72.58 
$ 300.01 
$ 372.59 
$ 281.95 
S 101.62 
$ 756.16 
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e )  Geochemical Analysis: 
i) Rock chip samples @ $8.90/sample 

P for U, Cu, Pb, Zn, A g ,  M o  or Ni 

14 x $8.90 = $ 124.60 
P ii) Stream sediment analysis @ $7.30/sample 

for U, Cu, Pb,  Zn, A g ,  Mo or Ni 
47 x $7.30 = $ 343.10 

iii) Soil samples @ $7.30/sample 
for U, Cu, Pb, Zn, Ag, M o  or Ni 
255 x $7.30 = 

f) TransDortation: 
i) Truck Rental = 

ii) Car Rental = 

iii) 3/4 ton Truck = 

iv) Helicopter Support = 

q )  Cost of Report Preparation: 
i) Drafting and Compilation 

Compilation, P. Lawrence = 

Drafting, R. Marcroft = 

Data Graphics, M. Herz = 

Report Writing, H. Lahti = 

h) Miscellaneous: Sample shipment, 
telephone, cable, telex, Xerox, = 

$ 1,861.50 
$ 2,329.20 

$ 255.00 
$ . 30.60 
$ 31.94 
$ 159.72 
$ 477.26 

$ 297.92 
$ 297.92 
$ 300.00 
$ 2,093.74 
$ 2,989.58 

$ 866.34 

TOTAL CHARGES $13,786.18 
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1.1 Stream Sediment  S a m p l i n q  

c 
All f o l l o w - u p  stream s e d i m e n t  samples were c o l l e c t e d  by hand 
from s e v e r a l  l o c a t i o n s  ( w i t h i n  20  metres) t o  make a c o m p o s i t e  
sample .  

About  500 grams of ma te r i a l  per sample w a s  p l a c e d  i n  h i g h  

w e t - s t r e n g t h  K r a f t  sample packets ( 6  c m .  x 9 cm.). To m a r k  t h e  
l o c a t i o n  of t h e  sample s i t e ,  a water proof p e n  w a s  u sed  t o  

print t h e  sample  number o n  a o n e  metre l e n g t h  of f l u o r e s c e n t  
orange f l a g g i n g  tape.  Samples were c o l l e c t e d  e v e r y  1 0 0  metres 
w i t h  t h e  d i s t a n c e  e s t i m a t e d  by  p a c i n g .  Airphotos  a n d  
t o p o g r a p h i c  naps a t  a scale of 1:50,000 were used  t o  a s s i s t  i n  
l o c a t i n g  sample s i tes .  

1.2 Soi i  Sampl ing  

The s o i l  sample was c o l l e c t e d  by u s i n g  a grub-hoe.  The  s o i l  
sample w a s  c o l l e c t e d  from t h e  "B" h o r i z o n  g e n e r a l l y  f r o m  a 
d e p t h  of - + 20 c m .  
h i g h  w e t - s t r e n g t h  K r a f t  paper bags ( 6  c m .  x 9 c m . )  . The sample 
t r a v e r s e s  were p l a c e d  5 0 0  metres  apar t  a p p r o x i m a t e l y  
p e r p e n d i c u l a r  to t h e  d r a i n a g e  and samples were t a k e n  e v e r y  4 0  

metres. The t r a v e r s e s  were s u r v e y e d  by pace and  compass u s i n g  
a i r p h o t o s  or topography  maps a t  a sca le  of 1:50,000. T h e  

sample s i t e  was marked by a metre l e n g t h  of f l u o r e s c e n t  o r a n g e  
f l a g g i n g  t a p e  w i t h  t h e  d i s t a n c e  and/or  s a m p l e  number marked o n  
w i t h  w a t e r p r o o f  mark ing  pen .  The w h o l e  l e n g t h  of t h e  t r a v e r s e  
was blazed u s i n g  o r a n g e  f l a g g i n g  t a p e ,  

A p p r o x i m a t e l y  250-500 grams were p l a c e d  i n  
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*- 1.3 R o c k  C h i p  Sampl inq  

I n  c o n j u n c t i o n  w i t h  t h e  s o i l  s a m p l i n g ,  rock c h i p  samples were 
o c c a s i o n a l l y  t a k e n  a l o n g  t h e  s o i l  t r a v e r s e s .  The rock c h i p  
sample c o n s i s t s  o f  3 t o  5 rock c h i p s  c o l l e c t e d  f r o m  a n  a rea  of 
a p p r o x i m a t e l y  50 t o  100 m2. A p p r o x i m a t e l y  250 g r a m s  o f  
mater ia l  was p l a c e d  i n  h i g h  w e t - s t r e n g t h  R r a f t  paper p a c k e t s  
( 6  c m .  x 9 c m . ) .  

2 .  LABORATORY TECHNIQUES 

Stream s e d i m e n t  a n a l y s e s  were done  a t  t h e  B a r r i n g e r  Magen ta  
L i m i t e d  l a b o r a t o r y ,  R e x d a l e ,  O n t a r i o .  The  samples were f i r s t  
oven d r i e d  a t  a t e m p e r a t u r e  of 45OC. The samples were t h e n  
s i e v e d  t h r o u g h  a 8 0  mesh n y l o n  s c r e e n .  A - 5 0 0  gram p o r t i o n  of 
t h i s  was p l a c e d  i n  a g l a s s  tes t  t u b e  and p e r c h l o r i c  a c i d  w a s  
added .  The t e s t  t u b e  w a s  t h e n  p l a c e d  i n  a n  alui i inurn h e a t i n g  
jacke t  and h e a t e d  f o r  4 h o u r s .  A f t e r  c o o l i n g  and  d i l u t i n g  t o  
t h e  f i n a l  vo lume,  t h e  s o l u t i o n  t h e n  was d i r e c t l y  a s p i r a t e d  i n t o  
a V a r i a n  T e c h t r o n  atomic a b s o r p t i o n  s p e c t r o p h o t o m e t e r  and  t h e  

c o n c e n t r a t i o n s  of copper, l e a d ,  z i n c ,  s i l v e r  and  molybdenum 
were read d i r e c t l y  i n  ppm. 

The u ran ium w a s  d e t e r m i n e d  f l u o r i m e t r i c a l l y  b y  u s i n g  t h e  

f o l l o w i n g  p r o c e d u r e .  A - 2 5 0  gram sample w a s  w e i g h e d  i n t o  a 

g l a s s  t e s t  t u b e  and 5 m l .  of n i t r i c  acid was added,  T h e  
samples were d i g e s t e d  o n  a s a n d  b a t h  f o r  2-1/2 h o u r s .  
c o o l i n g  and d i l u t i n g  t o  t h e  f i n a l  volume an  a l i q u o t  of s o l u t i o n  
was p i p e t t e d  o n t o  a p l a t i n u m  d i s h  and  e v a p o r a t e d  t o  d r y n e s s .  
F l u x  was added t o  t h e  d i s h  and f u s e d  w i t h  t h e  sample. A f t e r  
c o o l i n g ,  t h e  d i s c  w a s  t h e n  compared w i t h  f r e s h  s t a n d a r c i s  u s i n g  
a J a r r e l l - A s h  F l u o r o m c t e r .  

A f t e r  
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The limit of detection for copper, lead, zinc, silver, 
molybdenum and uranium are 1, 1, 1, - 2 ,  1 and .2, respectively. P 

* Rock chip samples were first put t h r o u g h  a jaw crusher, 
pulverizer, and a -200 mesh nylon sieve. 
the sample was then s u b j e c t e d  to t h e  same procedure used to 
analyse t h e  stream sediment samples. 

A.500 gram portion of 
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