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SUMMARY 

I n  Augus t  1 9 7 8 ,  B a r r i n g e r  Magenta  c o n d u c t e d  a f o l l o w - u p  s o i l  

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

anomaly  t h a t  was i d e n t i f i e d  by a n  e a r l i e r  s e m i - d e t a i l e d  
r e c o n n a i s s a n c e  stream s e d i m e n t  s a m p l i n g  p r o g r a m  ( L a h t i ,  1 9 7 8 A ) .  

The s u r v e y  was done  o n  c la ims  s t a k e d  or o p t i o n e d  by  K e l v i n  
E n e r g y  L i m i t e d  d u r i n g  1 9 7 8  t h a t  a re  i d e n t i f i e d  b y  t h e  f o l l o w i n g  

names: J i m  1 3 ,  Sim 7 ,  and Midway 5 ,  6, 7 .  

l’wo h u n d r e d  and  s e v e n t y  n i n e  ( 2 7 9 )  s o i l  a n d  t e n  ( 1 0 )  r o c k  c h i p  
samples,  r e s p e c t i v e l y ,  were c o l l e c t e d  t o  t r y  a n d  d e f i n e  t h e  

u ran ium anomaly .  All samples were a n a l y s e d  f o r  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 ) .  The s o i l  samples were c o l l e c t e d  f r o m  t h e  B 

h o r i z o n  a t  a n  a p p r o x i m a t e  d e p t h  of 20 c m .  Hel icopter  s o p p o r t  

was u s e d  d u r i n g  a l l  p h a s e s  of t h e  s u r v e y .  

T h r e s h o l d  v a l u e s  a n d  anomalous  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  

f rom f r e q u e n c y  h i s t o g r a m s  o f  t h e  i n d i v i d u a l  e l e m e n t s .  

G e o c h e m i c a l  a n o m a l i e s  were o u t l i n e d  o n  t h e  u r a n i u m  raw d a t a  map 
and  r a n k 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 .  

Two l e n t i c u l a r  c lass  A u r a n i u m  a n o m a l i e s  were i d e n t i f i e d  
t r e n d i n g  a p p r o x i m a t e l y  p a r a l l e l  t o  t h e  s t r i k e  of r e g i o n a l  f a u l t  

and s h e a r  z o n e s .  A s i n g l e  p o i n t  c lass  B a n o m a l y  was a l s o  
d i s c o v e r e d  b u t  w a s  downgraded  d u e  t o  a h i g h  o r g a n i c  c o n t e n t  a n d  

t h e  l ack  o f  p r o x i m a l  anomalous  c o n c e n t r a t i o n s  of u r a n i u m  or 
o t h e r  e l e m e n t s .  
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A l l  anomalous uranium results in samples with a high content of 
organic matter should be viewed with caution. Although the 
high concentration factor indicates a uranium source other than 
the leaching of bedrock, the close association between the 
anomalous uranium value and organic matter should be resolved 
by additional field studies. 

It is recommended that anomalies 1A and 2A be examined by 
detailed soil. sampling, rock chip sampling and detailed study 
of the geology structure and physiography. A l l  samples should 
be analysed for uranium. The use of a Uranium Field Kit would 
assist in a rapid evaluation of the uranium anomalies. 
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1. INTRODUCTION 

I n  Augus t  1978 ,  a fo l low-up  so i l  s a m p l i n g  s u r v e y  was c o n d u c t e d  
o v e r  pa r t  o f  a major stream s e d i m e n t  u ran ium anomaly  o u t l i n e d  
i n  t h e  Mount A r t h u r s  area.  Four  w i d e l y  s p a c e d  s o i l  t r a v e r s e s  

were c o m p l e t e d  i n  a n  area of p o t e n t i a l  u ran ium m i n e r a l a t i o n  
(see D w g .  208-42-301). Uranium ( 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 )  were d e t e r m i n e d  i n  
e a c h  sample. The n o r t h e r n  most l i n e  ( L i n e  4) occurs i n  an 
ear l ier  s t a k e d  claim block ( L a h t i ,  1978A) i n  t h e  J i m  1 3  a n d  Sim 
7 claims w h i l e  t h e  o t h e r  t h r e e  l i n e s  l i e  i n  t h e  newly  s t a k e d  
Mount A r t h u r s  claim b lock .  The claim s t a t i s t i c s  a re  l i s t e d  i n  
T a b l e  1. 

A t o t a l  o f  11 km. of l i n e  was sampled  a t  4 0  m .  i n t e r v a l s .  I n  
a d d i t i o n ,  1 0  rock c h i p  s a m p l e s  were c o l l e c t e d  t o  o b t a i n  
i n f o r m a t i o n  on  t h e  bed rock  d i s t r i b u t i o n  of 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 .  

S e v e r a l  s t r o n g  uranium and a few w e a k  t o  m o d e r a t e  b a s e  meta l  
a n o m a l i e s  were o u t l i n e d .  More d e t a i l e d  s o i l  s a m p l i n g  i s  
r e q u i r e d  t o  close o f f  t h e  a n o m a l i e s  and  d e t e r m i n e  t h e i r  
s i g n i f i c a n c e .  
which  o p e n s  t o  the  s o u t h .  

T h i s  i s  espec ia l ly  t r u e  f o r  anomaly  1.S o n  Li.ne 1 

1.1 LOCATION AND ACCESS 

The s e m i - d e t a i l e d  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  was 
e x t e n d e d  from t h e  Grandby R i v e r  i n  t h e  east  t o  t h e  R e n d e l l  and  
t h e  G o a t s k i n  C r e e k s  i n  t h e  west and  n o r t h ,  r e s p e c t i v e l y ,  ( F i g .  
1) .  The area is a p p r o x i m a t e l y  bounded by l o n g i t u d e s  1180 
4 3 O ,  1180 280 and l a t i t u d e s  490 4 7 ' ,  490 4 1 ' .  The 
Mount A r t h u r s  a r e a  i s  found  i n  s o u t h - c e n t r a l  B r i t i s h  C o l u m b i a  

a b o u t  7 5  km. n o r t h  of t h e  U n i t e d  S t a t e s - C a n a d a  b o r d e r .  
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c Table 1 

Claim Statistics fo r  Kettle River Claim Block 

Claim No. 

MIDWAY 1 
2 
3 

II 4 
5 

I' 6 
I' 7 
I' 8 

9 
'I 10 
" 11 

12 
13 

" 14 
" 15 
'I 16 

17 
I' 18 

19 

S IM 7 

JIM 13 

No. of 
Units 

15 
15 
18 
18 
14 
14 
14 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

20 

20 

Date of Recording Record No. 

September 28, 1978 
,I 

I 1  

I 1  

I 1  

II 

11 

II 

11 

II 

,I 

II 

11 

11  

11 

,I 

II 

11 

I 1  

June 9, 1978 

June 9, 1978 

1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 

1112 

1134 

Mining 
Division 

II 
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T h e r e  is  a p a s s a b l e  g r a v e l  road  a l o n g  t h e  Grandby R i v e r  p a r t  
way up t o  t h e  Mount A r t h u r s  a rea .  The r e m a i n d e r  of t h e  
d i s t a n c e  c a n  b e  t r a v e r s e d  by f o o t  or by h o r s e  a l o n g  a t r a i l  

d e v e l o p e d  t o  a p o i n t  a p p r o x i m a t e l y  d u e  ea s t  oE Mount A r t h u r s .  
Another  t r a i l  ( h o r s e )  e x t e n d s  f rom t h e  R e n d e l l  C r e e k  n o r t h  of 

t h e  Mount A r t h u r s  C r e e k  b u t  i t s  c o n d i t i o n  i s  n o t  known. 
Because t h i s  r o u t e  is  v e r y  d i f f i c u l t  t o  t r a v e l ,  a l l  w o r k  done  
in t h e  Mount A r t h u r s  area was accomplished u s i n g  a B e l l  206-B 
J e t  Ranger  h e l i c o p t e r  based  i n  P e n t i c t o n ,  B.C. 
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2.  GEOLOGY 

The p r e d o m i n a n t  rock u n i t  i n  t h e  Mount A r t h u r s  area c o n s i s t s  of 
n o n - p o r p h y r i t i c  r o c k s  o f  t h e  V a l h a l l a  a n d  N e l s o n  I n t r u s i o n s  
( L i t t l e ,  1 9 5 7 ) .  T h e s e  rocks h a v e  b e e n  d a t e d  as  l a t e  J u r a s s i c  

t o  C r e t a c e o u s .  The V a l h a l l a  c a n  be d i s t i n g u i s h e d  f r o m  t h e  
Nelson I n t r u s i o n s  by t h e  p r e s e n c e  o f  smokey q u a r t z ,  t h e  r a r i t y  

of h o r n b l e n d e  and  t h e  o l l o t r i m o r p h i c  t e x t u r e  i n  t h e  f o r m e r .  

A l a r g e  area o f  P a l e o z o i c  ( i n c l u d i n g  Upper P r o t e r o z o i c  and  
Trassic) rocks l i e  n o r t h e a s t  of Mount A r t h u r s  i n  t h e  n o r t h e a s t  
t o  c e n t r a l  pa r t  of t h e  claim b l o c k .  T h i s  u n i t  c o n s i s t s  of 
p a r a g n e i s s ,  b a s a l t i c  and  a n d e s i t i c  l a v a s ,  g r e e n s t o n e s ,  t u f f ,  
q u a r t z i t e ,  l i m e s t o n e  and  a r g i l l i t e  ( L i t t l e ,  1 9 5 7 ) .  The rocks 
c o l l e c t i v e l y  h a v e  b e e n  p u t  i n t o  t h e  A n a r c h i s t  Group .  The a b o v e  
g e o l o g i c a l  u n i t s  h a v e  been  o u t l i n e d  o n  a l l  maps a t  t h e  back of 
t h e  report. 

A r e c o n n a i s s a n c e  t r a v e r s e  f rom Mount A r t h u r s  t o  t h e  G o a t s k i n  

C r e e k  w a s  a c c o m p l i s h e d  by f o l l o w i n g  t h e  r i d g e s  t o  t h e  eas t  of 
Mount A r t h u r s .  The primary p u r p o s e  of t h e  t r a v e r s e  was t o  
examine  t h e  gamma r a d i a t i o n  from e x p o s e d  o u t c r o p s  a n d  
e s p e c i a l l y  t h o s e  c u t  by s t r o n g  f r a c t u r j - n g  or f a u l t i n g .  Also, 
o b s e r v a t i o n s  were made o n  g e o l o g y  and  s t r u c t u r e .  The h i g h e s t  
gamma r a d i a t i o n  recorded was located t o  t h e  e a s t  of Mount 
A r t h u r s  i n  s t r o n g  n o r t h - s o u t h  s h e a r s  and  f a u l t s .  Some o f  t h e  

l a r g e r  f a u l t s  fo rm scarps up t o  1 5  m.  h i g h .  I t  i s  t e n t a t i v e l y  
c o n c l u d e d  t h a t  t h e r e  i s  h i g h  b a c k g r o u n d  gamma r a d i a t i o n  r e l a t ed  
w i t h  t h e  s t r o n g  s h e a r i n g ,  f r a c t u r i n g  and  t h e  l a r g e  n o r t h - s o u t h  

f a u l t s .  The f a u l t s  wh ich  v a r y  f r o m  less t h a n  a metre t o  
greater  t h a n  1 0  metres were f r e q u e n t l y  o b s e r v e d  u p  t o  t h r e e  

k i lomet res  eas t  o f  Mount: A r t h u r s  w h e r e  t h e  t r a v e r s e  t u r n e d  
s o u t h .  T h i s  t r a v e r s e  c u t  across a s o i l  t r a v e r s e  l i n e  ( L i n e  1) 
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on a ridge separating the Goatskin drainage basin from streams 
flowing into the Grandby River. 

The rock chip data (Table 2) shows the Anarchist Group 
paragneiss to have a wide range of uranium values; e.g., 0.6 

ppm - 26 ppm. In contrast, the two granite gneiss rock 
samples belonging to the Nelson and Valhalla Instrusions have 
only 0.2 pprn. The paragneiss of the Anarchist Group has a wide 
variation in trace element content reflecting the different 
phases within the paragneiss and possibly weak mineralization. 
The latter case is typified by sample NLFR-7 which has 26, 29, 

245, 3.0 and 2 1  ppm uranium, lead, zinc, silver and nickel, 
respectively, suggesting a dramatic change in bedrock trace 
element concentration or the sample was obtained at or near 
weak mineralization. Also the large variation in nickel 
suggests there are mafic or basic phases within the granite 
par agnei ss . 
The number of rock samples are too few to make a qualitative 
assessment of any variation in trace element content between 
the Anarchist Group of rocks with the Nelson and Valhalla 
Intrusions. 



TABLE 2 -- 

ROCK CHIP DATA FOR ANOMALY 2A 

Sample 
Number 
(NLFR) Location - U Ni - - - -- Ag - Cu Pb Zn 

I NLFS 404 
3 Line 2 . 8  3 6 15 <.2 3 

NLFS 405 
4 Line 2 .€I 8 15 80 .4 45 

NLFS 406 
5 Line 2 1.4 7 7 44 <.2 3 

NLFS 407 
6 Line 2 15.0 10 10 50 . 4  5 

NLFS 480 
7 Line 4 26 6 29 245 3.0 21 

NLFS 506 
8 Line 4 - 8  8 10 82 .6 16 

NLFS 529 
9 Line 4 - 2  16 15 54 .6 28 

NLFS 1276 
122 Line 3 1.4 3 8 40 <.2 2 

NLFS 1323 
123 Line 1 0.2 6 12 90  .4 2 

Rock 
Description 

Granite qneiss 
Anarchist Group 

Granite 
Anarchist Group 

Granite 
Anarchist Group 

Granite 
Anarchist Group 

Granite gneiss 
Anarchist Group 

Intermediate to acidic 
dyke with hornblende 
laths 
Anarchist Group 

Granite gneiss 
Valhalla 

Granite gneiss (fresh) 
Aparchist Group 

Granite (fresh) 
Nelson Intrusions 

NIiFS 1359 
124 Line 1 0.2 12 12 77 . 4  4 Granite (fresh) 

Nelson Intrusions 
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3 .  TOPOGRAPHY, CLIMATE, DRAINAGE,  VEGETATION 

3.1 TOPOGRAPHY 

Mount A r t h u r s  (2355.5 m . )  i s  l o c a t e d  i n  t h e  a p p r o x i m a t e  c e n t r e  
of t h e  c l a i m  b lock  w i t h i n  t h e  n o r t h - n o r t h e a s t  s t r i k i n g  Midway 
Range Mounta ins .  The area is  c h a r a c t e r i z e d  by d e e p l y  d i ssec ted  

v a l l e y s  formed by t h e  Grandby and Ket t le  R i v e r s  and t h e  R e n d e l l -  
G o a t s k i n  C r e e k s .  T r i b u t a r i e s  of t h e  r i v e r s  and major streams 
have  n o t  c u t  i n t o  t h e  l a n d  s u r f a c e  as  d e e p l y .  However, t h e  
t r i b u t a r i e s  d r a i n i n g  t o  t h e  eas t  from t h e  Midway Range 
Mounta ins  i n t o  t h e  Grandby R i v e r  have  c a r v e d  v e r y  d e e p  
v a l l e y s .  A p p a r e n t l y ,  t h e  Grandby R i v e r  f o l l o w s  a major f a u l t  
which h a s  lowered  its b a s e  l e v e l .  Rapid  down-cu t t ing  f o l l o w e d  
development  o f  t h e  a f o r e m e n t i o n e d  s t eep  t r i b u t a r y  v a l l e y s .  

The mic ro - topography  can  be  v e r y  s e v e r e  w i t h  smal l  and  
innumerab le  n o r t h - s o u t h  f a u l t s  f o r m i n g  scarps. Also, i n  areas 
w i t h  d e e p  g l a c i a l  t i l l  or reworked g r a v e l s  and s a n d s ,  streams 
have u s u a l l y  c u t  t h r o u g h  t h e  s u r f i c i a l  d e p o s i t  f o r m i n g  s t eep  
II V n  shaped  v a l l e y s .  

3.2 CLIMATE 

The climate is w e t  and cool w i t h  t h e  snow l e v e l  v a r y i n g  g r e a t l y  
w i t h  e l e v a t i o n .  Fros t ,  snow and h a i l  c a n  o c c u r  d u r i n g  any  
month of t h e  y e a r  w i t h  snow r e m a i n i n g  on t h e  n o r t h e r n  s l o p e s  
u n t i l  l a t e  J u l y .  The a r e a  is  o n l y  f r e e  from snow f o r  s e v e r a l  
w e e k s  e v e r y  y e a r .  
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3 . 3  DRAINAGE 

The d r a i n a g e  is  c h a r a c t e r i z e d  by a few l a r g e ,  w e l l  d e v e l o p e d ,  

streams t h a t  have  numerous s m a l l ,  s teep g r a d i e n t ,  t r i b u t a r i e s .  
The main streams f l o w  a l l  y e a r  b u t  many o f  t h e  smaller o n e s  a r e  
s e a s o n a l .  Most streams have  a v e r y  s teep  g r a d i e n t  a t  t h e i r  
h e a d w a t e r s  b u t  q u i c k l y  change  t o  a much r e d u c e d  g r a d i e n t  i n  t h e  

l a r g e r  v a l l e y s .  S t r e a m s  1 and 2 ( L a h t i ,  1 9 7 8 )  f l o w  o v e r  or 
a d j a c e n t  t o  t h e  Mount A r t h u r s  s o i l  g r i d .  

The streams are  f a s t  f l o w i n g  w i t h  l i t t l e  s i l t  s i z e  s e d i m e n t  
a c c u m u l a t i o n s  i n  t h e  s t r e a m b e d s .  The stream l o a d  is 
p r e d o m i n a n t l y  rock f l o u r ,  rock f r a g m e n t s  and  water s o a k e d  t ree  
l i t t e r .  Most streams have  a p H  r a n g e  o f  6.,Q t o  6 .2 .  

3 . 4  VEGETATION 

The area above  1 8 2 0  m .  c o n s i s t s  o f  r o c k y  r i d g e s  and s p u r s  w i t h  
numerous p e a t y  bogs  and  meadows i n  d e p r e s s i o n s  and  f l a t  areas .  
S t u n t e d  f i r  t rees  c a n  be found almost t o  t h e  top o f  Mount 
A r t h u r s .  The lower slopes have  good s t a n d s  of f i r  w i t h  a n  
u n d e r b r u s h  c o n s i s t i n g  of a lders ,  w i l . l o w s  and  a v a r i e t y  of 
s h r u b s .  Cedar  and  hemlock a re  f o u n d  a t  lower e l e v a t i o n s  a l o n g  
t h e  l a r g e r  streams. 

3.5 S O I L S  

T h e r e  is  a c o n s i d e r a b l e  v a r i a t i o n  i n  s o i l  t y p e  w i t h  e l e v a t i o n  
and t h e  s e v e r i t y  o f  t h e  t o p o g r a p h y .  The z o n e s  o f  r e s t r i c t e d  

d r a i n a g e  p r o v i d e  t h e  g r e a t e s t  i n f l u e n c e  on  s o i l  d e v e l o p m e n t .  
I n  t h e  l a r g e  d e e p  v a l l e y s  a t  l o w  e l e v a t i o n  t h e  s o i l  h a s  
d e v e l o p e d  a 5-15 cm. t h i c k  l i t t e r  h o r i z o n  w i t h  p a r t i a l l y  
decomposed O r g a n i c  ma t t e r .  T h e  A1 or leached h o r i z o n  is n o t  
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a lways  p r e s e n t .  

h o r i z o n s  w h e r e  c o l o u r  is v a r i a b l e  and  d e p e n d e n t  on  t h e  g r o u n d  
water movement w i t h i n  t h e  so i l  h o r i z o n  and  t h e  r o c k  t y p e .  The 

u s u a l  colour i s  d a r k  r e d d i s h  and  brown b u t  i n  a reas  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 ,  t h e  s o i l  t akes  on  a g r e y i s h  t i n g e .  
S o i l s  i n  some of t h e  swampy areas have  p o o r l y  d e v e l o p e d  B 

h o r i z o n s .  W e l l  d r a i n e d  s o i l s  i n  t h e  fores t s  d e v e l o p  a t h i c k  
( u p  t o  1 0  c m . )  l e a c h e d  h o r i z o n .  The  B h o r i z o n  i n  t h e s e  s o i l s  

B e l o w  t h i s  are w e l l  d e v e l o p e d  B1 and B2 

v a r i e s  f rom reddish-brown t o  b r i g h t  y e l l o w .  Also, i n  w e l l  
d r a i n e d  so i l s  o v e r  t a l l u s  slopes, t h e  so i l  c o n s i s t s  p r i m a r i l y  
of a n  o r g a n i c  m a t  w i t h  a h i g h l y  leached m i n e r a l  s o i l .  N o  

appreciable B h o r i z o n  h a s  formed and  t h e  C zone  i s  r e p r e s e n t e d  
by p a r t i a l l y  w e a t h e r e d  rock f r a g m e n t s .  
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4 .  GEOCHEMISTRY 

4 . 1  GENERAL STATEMENT 

The p u r p o s e  o f  t h e  s o i l  s a m p l i n g  was t o  t e s t  t h e  area eas t  o f  

stream 2 ( L a h t i ,  1978B) from w h i c h  t w o  sma l l  t r i b u t a r i e s  g a v e  
u r a n i u m  v a l u e s  o f  1 3 0  a n d  1 3 8  ppm, r e spec t ive ly .  L i n e s  2 ,  3 

a n d  4 a n d  a pa r t  o f  L i n e  1 c o v e r  a n  area d r a i n i n g  i n t o  stream 2 .  
L i n e  1 a l so  c o v e r s  pa r t  o f  t h e  G r a n d b y  R i v e r  w a t e r s h e d .  Two 

h u n d r e d  a n d  s e v e n t y  n i n e  ( 2 7 9 )  s o i l  a n d  1 0  rock c h i p  samples 
were a n a l y s e d  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 .  De ta i l s  o n  f i e l d  m e t h o d s  a n d  l a b o r a t o r y  t e c h n i q u e s  a r e  
f o u n d  i n  A p p e n d i x  111. 

4.2. RESULTS 

T h e  r e s u l t s  f o r  u r a n i u m  are  p l o t t e d  o n  a s i n g l e  e l e m e n t  map 
( 1 : 1 0 , 0 0 0 )  p r e p a r e d  f r o m  a n  e n l a r g e m e n t  of a l : 5 0 , 0 0 0  topo- 
g r a p h i c a l  map (NTS 82E/10) and  are  f o u n d  i n  t h e  b a c k  o f  t h e  
report .  Copper, l e a d ,  z i n c ,  s i l v e r  a n d  n i c k e l  v a l u e s  a r e  
p l o t t e d  o n  a separate  map o f  t h e  same scale .  T h e  sample 

l o c a t i o n  a n d  sample n u m b e r s  a r e  p l o t t e d  o n  a separate  map ( D w g .  
208-42-301) w h i l e  claim b o u n d a r i e s  are  f o u n d  o n  a l l  maps. T h e  

s o i l  r e s u l t s  a re  l i s t e d  i n  A p p e n d i x  I V ;  rock samples a re  l i s t e d  
i n  Table 2 .  

The  f r e q u e n c y  h i s t o g r a m s  f o r  e a c h  e l e m e n t  are  f o u n d  i n  F i g .  2.  

4 . 3  INTERPRETATION 

T h r e s h o l d 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  from t h e  

h i s t o g r a m s  a n d  a r e  l i s t e d  i n  T a b l e  3. Areas o f  a n o m a l o u s  
u r a n i u m  are  o u t l i n e d  o n  t h e  u r a n i u m  raw d a t a  a n d  i n t e r p r e t a t i o n  
rriap (Dwg. 208-42-302) .  
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On t h e  uranium i n t e r p r e t a t i o n  map, t h e  g e o c h e m i c a l  E e a t u r e s  

have  been i d e n t i f i e d  by a n u m b e r - l e t t e r  c o d e .  The number p a r t  
i n d i c a t e s  t h e  o r d e r  i n  which  t h e  anomaly s h o u l d  b e  f o l l o w e d  u p  
and  t h e  l e t t e r  i n d i c a t e s  t h e  r e l a t i v e  s t r e n g t h  of t h e  anomaly  
c o n s i d e r i n g  t h e  s i z e ,  c o n t i n u i t y ,  a m p l i t u d e  and  g e o l o g i c a l  

s e t t i n g .  Thus ,  a n o m a l i e s  w i t h  a n  "A" a re  r a t e d  t h e  h i g h e s t .  
G e n e r a l l y ,  f u r t h e r  w o r k  may be done  o n  ' C '  c la s s  a n o m a l i e s  if 
a d d i t i o n a l  g e o p h y s i c a l ,  g e o l o g i c a l  i n f o r m a t i o n  or o t h e r  
i n f o r m a t i o n  becomes a v a i l a b l e .  

4 . 3 . 1  Uranium 
The o v e r a l l  d i s t r i b u t i o n  of uranium shows s e v e r a l  n o r t h - s o u t h  
t r e n d i n g  z o n e s  8 0  t o  300 m. w ide  and  u p  t o  3 km. l o n g .  P a r t s  

of t w o  z o n e s  have  f i r s t  o r d e r  anomalous  u ran ium v a l u e s  and  are 
i d e n t i f i e d  a s  1A and  2A (Dwg. 208-42-302) .  The  t r a v e r s e s  h a v e  
a s p a c i n g  of 700  t o  800 m. so t h e  i n d i c a t e d  t r e n d  o f  t h e  
anomalous z o n e s  i s  t e n t a t i v e .  

The prime uranium t a r g e t s  are l o c a t e d  o n  L i n e  1 n e a r  t h e  

w a t e r s h e d  d i v i d e  be tween t h e  G o a t s k i n  C r e e k  a n d  Grandby R i v e r  
and  L i n e  3 a d j a c e n t  t o  streams 1 a n d  2 .  The u ran ium v a l u e s  i n  
b o t h  l o c a t i o n s  e x c e e d  t h e  local  t h r e s h o l d  v a l u e s  o f  6 .0  ppm by 
a f a c t o r  of up t o  8 t i m e s  and are  l o c a t e d  w i t h i n  l e n t i c u l a r  
z o n e s  which  have  t h i r d  and f o u r t h  o r d e r  v a l u e s .  The s o i l  g r i d  
l i e s  e n t i r e l y  w i t h i n  a n  area of g r a n i t i c  rocks,  t h e  N e l s o n  and  
V a l h a l l a  i n t r u s i v e s  and  t h e  o l d e r  P a l e o z o i c  p a r a g n e i s s .  R o c k  

c h i p  samples collected w i t h i n  t h e  area of t h e  s o i l  g r i d ,  f r o m  
t h e s e  t w o  younger  i n t r u s i v e s  (Nelson a n d  V a l h a l l a )  have  a l o w  
uran ium c o n c e n t r a t i o n  o f  0 .2  ppm ( T a b l e  2 ) .  R o c k  c h i p  samples 
f rom t h e  P a l e o z o i c  g n e i s s  ( A n a r c h i s t  Group)  r a n g e  f rom 0 . 2  - 26 
ppm uranium w i t h  samples c o l l e c t e d  n e a r  soi 1 sample NLF'S-407 

and  NLFS-408, h a v i n g  v a l t l e s  of 1 5  and  26  ppm u r a n i u m ,  
r e s p e c t i v e l y .  
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The limited rock geochemical data must be considered as a guide 
only. From the limited information, it is suspected that the 
main uranium source is related to the regional north-south 
striking faults and shear zones which cut all rocks. However, 
because anomalies 1A and 2A are on a very widespread grid, they 
should be delineated further with a much tighter 50 to 100 m. 
grid. It is also possible that the source of the uranium 
anomalies is local high background concentration of uranium in 
the silicate lattice of the rock forming minerals, or "contact 
type" uranium mineralization along the boundary of the younger 
granites and the older paragneiss, similar to the Midnight Mine 
in Washington State. 

C Anomaly 3B is a single point anomaly on the western end of 
Line 1 adjacent to stream 2 (Dwg. 2 0 8 - 4 2 - 3 0 2 ) .  This anomaly 
has been downgraded because of its limited extent and possible 
enrichment of the uranium by organic matter on the streambank. 

TABLE 3 

THRESHOLD AND ANOMALOUS LEVELS FOR 

URANIUM, COPPER, LEAD, ZINC, SILVER AND NICKEL 

Element - 
U 

cu 

Pb 

Zn 

Ag 

Ni 

Fourth Third Second First 
O r d e r  Order O r d e r  Order 
Anomalous Anomalous Anomalous Anomalous Threshold 

- (ppm) (ppm) (ppm) (ppm) ( D p m  1 
3.0 > 20 3.1 - 6.0 G . 1  - 9.0 9.1 - 20 

1.0 

10 

--- --- 1.1 - 2.0 > 20 

11 - 20 21 - 4 0  > 4 0  --- 
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However, 178 ppm uranium represents a large enrichment factor 
and additional sampling should be undertaken to verify the 
amplitude and extent of this anomaly. 

r 

The areas of first and second order anomalous uranium values in 
soils are quite closely coincident with high organic content 
(although this converse is not true, there are many high 
organic soils without anomalous uranium). Uranium is well 
known to be highly mobile in the surface environment under 
climatic conditions similar to those found within the survey 
area. This results in leaching of uranium from soils and near 
surface rock (particularly open fractures). This uranium 
migrates hydromorphically in near surface run-off and ground 
water and accumulates particularly on organic matter, in local 
areas of reducing conditions. The most common sites for 
deposition are stream sediments and organic rich areas in soils 
(bogs, seepage zones, breaks in slope, etc.). This mobility 
and migration can result in a significant distortion of the 
uranium anomalies in soils such that the strongest anomalies 
may well occur in organic rich areas and not directly over 
mineralization. In fact, with near surface leaching, soil and 
surface bedrock anomalies directly over mineralization can be 
very subtle. It is important to take this aspect of the 
geochemistry of uranium into consideration during 
interpretation of sail grid data. Pitting and profile sampling 
can be very useful in evaluating this problem. 
Characteristically values drop off very rapidly with depth in 
profile samples over seepage anomalies. Conversely, directly 
over mineralization values remain about the same or increase 
with depth. 
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Anomaly 4C is a north-south striking lens-like zone about 

extrapolated to extend past stream 1 to Line 4 .  The third and 
fourth order uranium values probably indicate a weakly 
mineralized zone or a zone of secondary concentration by soil 
forming processes such as an accumulation of organic carbon. 
However, a more detailed follow-up program would be needed to 
separate uranium anomalies due to mineralization from those due 

r 250 m. east of anomaly 1A and crosses Lines 2 and 3 and is 

t 

r 

I to other causes. 

Other small, less significant, uranium anomalies also occur, 
especially along the east half of Line 1. None of these weak 
uranium features are considered significant at this time but if 
additional geochemical, geophysical, geological or other 
information becomes available or if follow-up of anomalies lA, 

I 

2A and 3B give positive results, then all these features should 
be reassessed. 

4.3.2 Copper, Lead, Zinc, Silver 
and Nickel Geochemical Features 

The copper, lead, zinc, silver and nickel geochemical features 
have not been classified but one feature, at the extreme east 
of Line 1, contains a significant number of anomalous zinc 
values (Table 3 )  that are 2 to 3 times the local threshold 
value of 65 ppm and occurs within the Nelson Intrusive rocks. 
Within this broad zone occur smaller second and third order 
copper-nickel, nickel and lead-copper anomalies (Dwg. 
208-42-303). Although this geochemical feature is strong and 
coherent, it is not thought to be indicative of economic 
mineralization. 
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There are several other geochemical features which have first 
to third order anomalous values in lead and/or zinc. These are 
judged to reflect rock type changes within the Valhalla, Nelson 
granite gneiss, Paleozoic rocks of the Anarchist Groups or 
minor uneconomic mineralization in shear zones or faults. None 
of these features are considered important at this time but 
should be reassessed depending on budget constraints or the 
acquisition of important new geological, geophysical or 
geochemical information. None of the copper, lead, zinc, 
silver or nickel anomalies show any significant coincidence 
with uranium anomalies. 
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5. CONCLUSIONS 

1. The best uranium anomalies, 1A and 2B, and also the weaker 
anomaly 4C appear to be related to mineralization in 
north-south shears or faults which cut all rock types. The 
possibility of the uranium source being local 
concentrations in the rock forming minerals or "contact 
type" mineralization similar to Midnight Mine cannot be 
ignored on the basis of the available information. 

2 .  The faults and shears generally produce topographic 
lineations, i.e.; linear swamps, stream channels or valley 
bottoms. These are all natural accumulation points for 
organic matter, a powerful scavenger for uranium. Uranium 
is known to be very mobile under these climatic conditions, 
which has undoubtedly resulted in distortion of soil 
anomalies. This aspect of uranium geochemistry must be 
taken into consideration when interpreting soil data. It 
is also quite possible that surface rocks will. be depleted 
in uranium due to leaching. 

3 .  Anomaly 3 B  is thought to be due to uranium concentrated by 
organic matter close to stream 2. However, this strongly 
anOma1ous Value (178 ppm) does indicate a source rich in 
uranium within the area from which groundwater can move to 
this sample location. 

and have not been rated. 
4 .  Other anomalies are not considered important at this time 

5. The best base metal (zinc) anomaly occurs at the extreme 
eastern end of Line 1 and has several partially coincident 
copper, nickel or lead anomalies. This multi-element 
anomaly is not considered important from a base metal point 
of view at this time but should be re-examined if 
additional geochemical, geophysical, geological of other 
information becomes available. 
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6. No significant direct correlation was found between uranium 
and copper, lead, zinc, silver and nickel. However, it may 
be pertinent to note that at the Midnight Mine, a zoning of 

L copper and nickel and direct correlation with lead has been 
noted. When more detailed information is available on the 
distribution of these elements, then interpretation could 
be more important. 
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6 .  RECOMMENDATIONS 
n 

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

hydromorph ic  movement o f  u r a n i u m ,  f o l l o w - u p  w o r k  s h o u l d  b e  
u n d e r t a k e n  i n  two p h a s e s .  The f i r s t  p h a s e  would c o n s i s t  of 

f i l l - i n  s a m p l i n g  be tween  t h e  w i d e l y  s p a c e d  t r a v e r s e  l i n e s  a n d  
t h e  s e c o n d  p h a s e ,  s o i l  g r i d ,  p i t t i n g  and  t r e n c h i n g  would  be 

u n d e r t a k e n  b a s e d  o n  t h e  r e s u l t s  o b t a i n e d  d u r i n g  t h e  f i r s t  p h a s e  
of work.  The  f i r s t  p h a s e  is  d e s i g n e d  t o  c o v e r  n o t  o n l y  areas  
o v e r  and  a d j a c e n t  t o  a n o m a l i e s  lA, 2A a n d  3B b u t  a l so  t h e  
i n t e r v e n i n g  w e l l  d r a i n e d  so i l s  up  slope w h e r e  t h e  u r a n i u m  

s o u r c e  c o u l d  b e  h i d d e n .  Based  o n  t h e s e  c o n c l u s i o n s ,  
r ecommenda t ions  are made a s  f o l l o w s :  

1. F i l l - i n  s o i l  s a m p l i n g  a t  4 0  metre i n t e r v a l s  on l i n e s  200 

metres apar t  be tween  t h e  e x i s t i n g  l i n e s  a n d  a t  l e a s t  600 
metres f u r t h e r  t o  t h e  n o r t h  a n d  s o u t h  t o  close o f f  t h e  
u ran ium a n o m a l i e s .  The s o u t h e r n  e x t e n s i o n  of t h i s  anomaly  
e x t e n d s  i n t o  a major anomalous  area t o  t h e  s o u t h  as  
o u t l i n e d  i n  t h e  d e t a i l e d  stream s e d i m e n t  s u r v e y  of t h e  
Mount A r t h u r s  area ( L a h t i ,  1978B). The s o i l  samples s h o u l d  
b e  c o l l e c t e d  f r o m  t h e  B h o r i z o n  (+ - 20 c m . )  and  t h e  o r g a n i c  
c a r b o n  c o n t e n t  v i s u a l l y  e s t i m a t e d  a n d  r e c o r d e d .  The  
samples s h o u l d  b e  a n a l y s e d  f o r  u r a n i u m ,  copper, l e a d  and  
n i c k e l .  The u r a n i u m  f i e l d  k i t  c o u l d  be u s e d  t o  a d v a n t a g e  
d u r i n g  t h i s  p h a s e  of w o r k  t o  r a p i d l y  i d e n t i f y  u r a n i u m  s o i l  
a n o m a l i e s .  

2 .  R o c k  c h i p  samples s h o u l d  b e  c o l l e c t e d  e v e r y  1 0 0  metres a s  
o u t c r o p  permits .  I n  a d d i t i o n  t o  a n a l y s i n g  f o r  copper,  l e a d  
and  n i c k e l  b y  atomic a b s o r p t i o n  and  u r a n i u m  by  t h e  
f l u o r i m e t r i c  me thod ,  t h e  anomalous  r o c k  samples s h o u l d  b e  
t r e a t e d  w i t h  s e v e r a l  d i f f e r e n t  e x t r a c t i o n s  t o  d e t e r m i n e  t h e  
mode o f  o c c u r a n c e  o f  t h e  u r a n i u m .  
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Care must be taken to examine the surface rock samples for 
the destruction of primary uranium movements by leaching, 
leaving behind only the uranium bound in silicate and 
similar lattices or secondary uranium associated with iron 
oxides or other amorphous compounds. 

3 .  In conjunction with the above geochemical studies, airphoto 
interpretation of the structural patterns and detailed 
geology within the entire Mount Arthurs area should be 
undertaken. 

4 .  Consideration should also be given to a geophysical E.M. 

and magnetic survey to assist in geological mapping and to 
outline major structures and any conductors. 

5. The second phase of work would be to determine if the 
strongest uranium soil anomalies are in situ or have been 
transported hydromorphically to seepage zones, breaks in 
slope or swampy depressions. Pitting and trenching with 
analysis of profile samples plus detailed observation of 
the ground hydrology should be used to separate hydro- 
morphic from in situ anomalies. In interpretation of the 
data from recommendation 1 above, it is important to give 
at least as much importance to subtle uranium anomalies on 
well drained ground as strong anomalies i n  poorly drained. 
Work should continue until it is confidently felt that the 
source of the uranium has been located and the effects of 
surface leaching has been resolved. 

6. Following the completion of the program in 1-5 above, if 
drilling is undertaken in this area, an important aspect of 
the drilling program will be to evaluate the degree of 
surface leaching of uranium. 
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APPENDIX I 

STATEMENT OF QUALIFICATIONS 

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 (Applied 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 .  X have worked with Earringer Magenta Limited of T o r o n t o ,  

Ontario since June 1975 as a geologist/geochemist. 

4 ,  1 have worked as a geologist, geochemist or attended 
university since 1964. 

5 .  I am a Member of t h e  Association of Exploration Geochemists. 

H . R .  Lahti, Ph.D. 
Geologist-Geochemist 
Barringex Magenta Limited 
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APPENDIX 11 

ASSESSMENT REPORT 

Statement of Cost: 
a) Days Worked at Mount Arthurs -- 
Supervisor: €1. Lahti, August 
Geochemical Technician: 
G. White, August 
Junior Sampling Assistant: 
R. Balford, August 
Junior Sampling Assistant: 
K. Wisser, August 
Junior Sampling Assistant: 
D. Pyke, August 
Camp Guard: D. Moroke, August 
Consultants: I. Thornson, August, 

P. Bradshaw, August 

b) Cost of Waaes 

6 days 

5 days 

6 days 

6 days 

6 days 
1 day 
3 days 
1 day 

Supervisor, G days @ $220/day = 

Geochemical Technician, 5 days 
@ $119/day = 

Juni.or Sampling Assistants, 18 days 
@ $96/day = 

Consultants (2), 4 days @ $300/day = 

Camp Guard, 1 day @ $25 = 

$ 1,320.00 

$ 595.00 

$ 1,728.00 
$ 1,200.00 

25.00 $ 

$ 4,868.00 
--- 
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c )  Food and Accommodation 
i) Field Camp: 

Charges: $ 7.00 per day per person - food 
I .  $13.00 per day per person for rental of 

tents, etc. 
$20.00 

30 crew days x $20 = $ 600.00 
ii) Accommodations and Food at 

Vernon Lodge, 4 days @ $43/day = $ 172.00 
$ 772.00 

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

ii) Spectrometer, GAD-6 = 

iii) Radio Telephone = 

$2 2 5/mon t h $ 87.08 
$ 338.24 
$ 121.91 
$ 547.23 

e )  Geochemical Analysis 
i) Rock Chip Samples, $8.90/sample 

for U, Cu, Pb, Zn, Ag, Mo or Ni 
10 x $8.90 = $ 89.00 

ii) Soil Sampling, $7.30/sample 
fo r  U, Cu, Pb, Zn, Ag, Mo or Ni 
$7.30 x 280 = $ 2,051.30 

$ 2,140.30 
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f) Transportation 
i) Truck Rental, 6 days C? S5l/day = 

ii) 3/4 Ton Pick-up (to close down 
camp) = 

8.1 hours @ $399.30/hour = 

iii) Helicopter Support 

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

Compilation: P. Lawrence = 

Drafting: R. Marcroft = 

Data Graphics: E l .  Herz = 

Materials = 

ii) Report Writing = 

$ 306.00 

$ 38.31 

S 3.234.33 
$ 3,578.64 

$ 274.40 
$ 274.40 
$ 300.00 
$ 200.00 
$ 1,760.55 
$ 2,643.65 

h l  Miscellaneous Costs: 
telephone, telex, sample shipment, 
miscellaneous materials and 
accommodation = 

TOTAL CHARGES 

$ 1,039.29 

$15,589.11 
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APPENDIX 111 
FIELD METHODS 

1. Soi l  Sampling 
Soi l  samples were collected by u s i n g  a grub-hoe. The s o i l  
sample was col lected from the  B horizon generally a t  a 

depth of - + 20  c m .  
placed i n  h i g h  wet-strength Kraft  paper bags ( 6  cm. x 9 
c m . ) .  The s o i l  traverses were placed a t  700-800 m .  
i n t e rva l s  approximately perpendicular t o  stream 2 and 
p a r a l l e l  t o  the anomalous t r i b u t a r i e s .  Samples were 
col lected every 4 0  m .  w i t h  d i rec t ion  measured by compass 
and distance by pacing. The sample s i t e  was marked by a 
1 m .  length of orange fluorescent flagging tape w i t h  the  
metreage and/or sample number marked on w i t h  a water proof 
marking pen. The whole of the t raverse  was blazed u s i n g  
small lengths of the same material .  Occasionally,  samples 

could not be col lected due t o  the sever i ty  of the 
topography. I n  other areas of extensive outcrop or t a l l u s  

s lope,  composite rock chip samples were co l lec ted .  

Approximately 250-500 grams of s o i l  were 

2. Rock Chip Sampl ix  
I n  conjunction w i t h  the s o i l  sampling, rock chip samples 

were col lected where outcrops permitted.  The rock chip 
samples consisted of 3 t o  5 rock fragments col lected from 

an area 50  t o  1 0 0  m2.  
placed i n  a h i g h  wet-strength Kraft  paper bag ( 6  cm. x 
9 c m . )  . 

About 250  grams of material  were 

3 .  Laboratory Techniques 
All of the s o i l  sample analyses were done i n  Barringer 
Magenta Limited laborator ies  a t  Calgary, Alberta and 
Rexdale, Ontario. The samples were f i r s t  oven dried a t  a 
temperature of 45%. The samples were then sieved 
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through an 80 mesh nylon screen. A .SO0 gram portion of 
this was placed in a glass test tube and perchloric-nitric 
acid was added. The test tube was then placed in an 
aluminum heating jacket and heated for 4 hours. After 
cooling and diluting to the final volume, the solution then 
was directly aspirated into a Varian Techtron atomic 
absorption spectrophotometer from which copper, lead, zinc, 
silver and molybdenum concentrations were read directly in 
ppm. The uranium was determined fluorimetrically by using 
the following procedure. A .250 gram sample was weighed 
into a glass test tube and 5 ml. of nitric acid was added. 
The samples were digested on a sand bath for 2-1/2 hours. 
After cooling and diluting to the final volume, an aliquot 
of solution was pipetted onto a platinum-dish and 
evaporated to dryness. Flux was added to the dish and then 
fused with the sample. After cooling, the disc was then 
compared with fresh standards using a Jarrell-Ash 
Fluorometer . 
The limit of detection for copper, lead, zinc, silver, 
nickel and uranium are 1, 1, 1, .2, 1 and .2, respectively. 

Rock chip samples'were prepared by first crushing the 
sample in a rock crusher and p u t t i n g  it t h r o u g h  a 
pulverizer. The resulting sample was then put through a 
-200 mesh nylon sieve and treated in the same manner as a 
soil sample as described above. 
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