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SUMNARY 

A detailed follow-up stream sediment, soil and rock chip sample 
survey was completed in August, 1 9 7 8  by a Barringer Magenta 
field crew at Anomalies 1A (South) and 7C located on the Jim 1, 
2, CH 8, 9, Leo 9, Vic 2, Ren and Val claims staked or optioned 
by Kelvin Energy Limited. These claims are located in the 
Greenwood Mining Division along the Kettle River and Rendall 
Creek and are accessible by foot in August. 

The object of the follow-up survey was to delimit the uranium 
and copper discovered during an earlier reconnaissance stream 
sediment survey (Lahti, 1 9 7 8 ) .  A total of 64, 288, and 1 3  

stream sediment, soil and rock chip samples, respectively, were 
collected and analysed for uranium (fluorimetric) , copper, 
lead, zinc, silver and nickel (atomic absorption). Gamma 
radiation was monitored during the collection of samples by 
the use of two Exploranium Model GR-1OlA scintillometers. 

Interpretation of the data was based on raw data maps of 
individual elements, thresholds, and anomalous levels, the 
latter two which were determined empirically from frequency 
histograms of individual elements. The uranium and copper 
target areas were outlined on their respective raw data maps. 
The uranium anomalies were also classified according to 
amplitude, size, continuity, geological setting and 
environmental. factors. 

The detailed stream sediment survey verified the presence of 
anomalous urani.uni with coincident lead and to a lesser degree 
zinc and silver in the northern streams located within Anomaly 
1A (South). These hnomalies are consistent with a seepage type 
anomaly related to uranium mineralization hidden under the 
basaltic cap. 
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The soil sample results are distorted by high organic soils 
which tend to absorb hydromorphically transported uranium. The 
soil sampling identified two lenticular uranium anomadies that 
are thought to be derived from hydromorphically transported 
uranium from a source up-slope. 

Although it is conceivable the soil and stream anomalies are 
derived from a hidden "paleo-channel" source, mineralized 
shears, faults, pegmatites or uranium rich phases of the 
bedrock c o u l d  give rise to the observed soil and stream 
sediment anomalies. 

Soil sampling a l so  identified anomalous copper concentrations 
in the same area where an earlier reconnaissance stream 
sediment survey detected anomalous copper values. Other 
multi-element anomalies were identified but are not considered 
as important as the two uranium and single copper anomaly. 

It is recommended that a comprehensive follow-up trenching, 
pitting soil and rock chip sampling survey should be initiated 
to separate the suspected hydromorphically transported 
anomalies from those considered to be "in situ". Particular 
importance should be placed on identifying the sources for the 
two lenticular uranium anomalies and exploring the periphery of 
the basaltic cap for uranium seeps that might indicate a hidden 
uranium source. 

If the recommended follow-up work is positive then drilling 
through basaltic cap would have to be considered. 
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1. INTRODUCTION 

1.1 GENERAL STATEMENT -_ 

The mineral claims referred to in this report (Dwg. 208-42-501) 
were staked or optioned by Kelvin Energy Limited during 1978. 
The claim statistics for Jim 1, Jim 2, CH 8, CH 9, Leo 9, V i c  2, 
Ren and Val are listed in Table 1 below. 

TABLE 1 

Claim 
Name 

Jim 1 
Jim 2 
CH 8 
CH 9 
Leo 9 
V i c  2 
Ren 
Val 

Claim Statistics For 
Jim 1, 2, CH 8 ,  9, Leo 9, Vic 2, Ren and Val - 

Units 

1 
1 

15 
20 
10 
9 
9 
20 

Tag No 

31830 
31831 
31850 
31853 
31849 
31829 

-- 

Date of R e c o r d  

Record Number 

June 9/78 1123 
June 9/78 1124 
Feb. 13/78 996 
Feb. 13/78 967 
Feb. 13/78 971 
June 9/78 1014 
July 19/78 
Oct. 24/77 

Mining 
Division - 

%reenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
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A detailed stream sediment and soil survey was completed in 
August 1978 by a Barringer Magenta field crew. 
to delimit the uranium and copper anomalies outlined during the 
semi-detailed reconnai.ssance survey (Lahti, 1978A) and to find 

The object was 

their sources. A total of 64, 288 and 13 stream sediment, soil 
and rock chip sampl.es, respectively, were collected. Due to 
time constraints and priorities, no stream sediment follow-up 
sampling was done in streams with anomalous copper values. All 
samples were analysed for uranium, copper, lead, zinc, silver 
and nickel. Gamiia radiation was monitored during the 
collection of samples by the use of two Exploranium Model 
GR-1O1A scintillometers. 

Two assessment reports (see Appendix 11) have been prepared; 
one outlining the cost of work performed at anomaly 1A (South) 
and the other for work performed at anomaly 7C. 

1.2 LOCATION AND ACCESS -- 

The survey area lies on the east side of the Kettle River, 
north and south of the point where the road to Nevertouch Lake 
meets the Christian Valley road (Fig. 1) about 80  kilometres 
from Rock Creek. It is bounded by longitudes 118O 42', 
1180 4 5 '  and latitudes 49O 43' 00", 49O 45' 30". Access 
to the area is difficult for two reasons; first, the Kettle 
River for most of the year is too deep and swift to cross by 
foot and too wide to make a tree bridge and secondly, there are 
very few places that a helicopter can land in the survey area. 
The work was done in August, by foot, about the only time the 
river can be forded. 
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2. GEOLOGY 

The geology consists of the Proterozoic Monashee and Grand 
Forks Groups (paragneiss with minor pegmatites and crystalline 
limestone), Mesozoic Valhalla Intrusions (granite, porphyritic 
granit.e), Paleocene or Eocene, Phoenix, Volcanic Group 
(andesite, trachyte, minor basalt; locally interbedded tuff 
shale and/or siltstone) and Tertiary Miocene basalt and olivine 
basalt (Little, 1957). The above rock units have been outlined 
on all maps in the back of the report. The northeast-southwest 
striking Tertiary Miocene basalt forms a cap over the Monashee 
Grand Forks Groups and Valhalla instrusive rocks. 

All rocks except the Miocene basalt are cut by strong north- 
south trending faults and shear zones. The foliation of the 
rocks older than the plateau basalt is parallel to the regional 
strike of faults and shear zones. 

Rock chip samples from Unit 1 (Proterozoic-paragneiss) and Unit 
11 (Tertiary basalt) have a marked difference in trace element 
content (Table 2). The basalt has a higher concentration of 
copper, nickel and silver, about the same amount of lead and 
zinc and l e s s  than half the concentration of uranium. 



Sample 
Number 
(NLFR) 

1 0 4  

1 0 5  

1 0 6  

1 0 7  

TABLE 2 

- R o c k  C h i p  Data for  Anomaly 1 A - S  and 7C 

NLFS 1 0 2 5  
L i n e  6 1.1 94 98 8 5 0  .8  37  

NLFS 1 0 2 7  
L i n e  6 . 4  46  7 3  2 5 0  1 . 0  7 0  

NLFS 1 0 3 7  
L i n e  6 . 2  3 6  2 4  1 5 0  1.1 6 5  

NLFS 1 0 3 9  
L i n e  6 . 2  3 5  2 5  1 3 5  1 . 4  37  

NLFS 1 0 4 1  
1 0 8  L i n e  6 3.2 3 2  

NLFS 1 0 4 7  
1 0 9  L i n e  6 - 2  1 4  

NLFS 1 4 0 2  
1 2 5  L i n e  5 3.0 3 

NLFS 1 4 3 1  
1 2 6  L i n e  5 . 4  3 2  

NLFS 1 4 6 4  
1 2 7  L i n e  5 .6  27 

NLFS 151.9 
131 L i n e  4 6.2 8 

Rock D e s c r i p t i o n  

M e  t a  s e d  iment. 

Metasediment  

Metamorphic 
(bo t tom of 
b a s a l t i c  c a p )  
basa l t  

B a s a l t  

P a g m a t i t e  w i t h  

and q u a r t z  
1 9  95 . 4  44 p o t a s s i c  f e l d s p a r  

Weathered 
1 4  7 1  . 5  27 b a s a l t  

Shea red  g r a n i t e  
2 6  68 .4 6 g n e i s s  

B a s a l t  
11 8 8  .8  3 1  ( T e r t i a r y )  

B a s a  1. t 
1 4  8 1  1 . 0  3 9  ( T e r t i a r y )  

M i x t u r e  of 
11 1 2 5  . 2  5 2  p e g m a t i t e  p lus  

f o l i a t e d  f i n e  
g ra i  necl p 0 t a s s i . c  
rich g r a n i t e  



TABLE 2 

R o c k  C h i p  Data  for  Anomaly 1A-S  a n d  7C 

Sample 
N u m b e r  
(NLFK) L o c a t i o n  - - U - Cu - Ph - Zn - A g  Ni - Rock D e s c r i p t i o n  -- 

132 

133 

134 

NLFS 1 5 4 6  
L i n e  4 6 .0  7 8 5 6  . 4  2 0  

NLFS 1 5 6 2  
L i n e  4 3 . 6  27 1 5  1 0 5  1 . 4  2 7  

G r a n i t e  g n e i s s  w i t h  
po tass ic  f e l d s p a r  

B a s a l t  ( T e r t i a r y )  

NLFS 1 5 7 7  
L i n e  4 3.8 28 1 4  7 1  1 . 2  9 3  T e r t i a r y  Miocene 

basal t  
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3. TOPOGRAPHY, CLIMATE, DRAINAGE,  VEGETAT’IOM, I_ S O I L  - 

3.1  TOPOGRAPHY 

The s u r v e y  area l i e s  on t h e  top  and  s i d e  of a 1 4 3 2 . 6  metre 
n o r t h e a s t  t r e n d i n g  m o u n t a i n .  The m o u n t a i n  is c a p p e d  w i t h  a n  
almost h o r i z o n a l  b a s a l t  f l o w  and  as  a r e s u l t  t h e  l a n d  on  t op  of 

t h e  b a s a l t  h a s  a v e r y  g e n t l e  g r a d i e n t .  The e d g e s  of the b a s a l t  
fo rm a 5 t o  1 5  metre scarp.  The  f l a n k s  of t h e  m o u n t a i n  a re  
v e r y  s t eep  w i t h  d e e p l y  i n c i s e d  stream c h a n n e l s  wh ich  e x t e n d  
down t o  t h e  Ket t le  R i v e r  V a l l e y  and g o  u n d e r g r o u n d  i n t o  t h e  
a l l u v i a l  p l a i n .  

I n  t h e  n o r t h e r n  pa r t  o f  t h e  s o i l  g r i d  t h e  m i c r o t o p o g r a . p h y  i s  
c o n t r o l l e d  by l a r g e  n o r t h - s o u t h  s t r i k i n g  f a u l t s  a n d  shear z o n e s  
t h a t  form n a r r o w  s teep w a l l e d  v a l l e y s .  

The climate is, f o r  t h e  most p a r t ,  w e t  and  cool a l t h o u g h  n o t  a s  

s e v e r e  as  t h e  coastal  r e g i o n  of B r i t i s h  Co lumbia .  Summers a r e  
cool, 10-20°C, w i t h  f r o s t  o c c u r r i n g  i n  J u n e  and  A u g u s t .  Snow 
r e m a i n s  on  t h e  g r o u n d  u n t i l  J u n e .  D u r i n g  s h o r t  per iods i n  J u l y  
and  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 - 

I n  g e n e r a l ,  t h e  streams are s h o r t  w i t h  a v e r y  s t eep  g r a d i e n t .  
The streams u s u a l l y  commence a t  t h e  base of t h e  p l a t e a u  b a s a l t  
and  d i s a p p e a r  i n t o  t h e  g r o u n d  a t  t h e  e d g e  of t h e  Ke t t l e  R i v e r  
a l l u v i a l  p l a i n .  The  streams a r e  m o s t l y  s e a s o n a l  h a v i n g  
v a r i a b l e  water flow d u r i n g  July and  A u g u s t .  T h e  s t r e a m s  have 
v e r y  few t r i b u t a r i e s  b u t  o c c a s i o n a l l y  r a m i f y  a t  t h e  b a s e  of the 

basal t ic :  cap. 
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3 . 4  VEGETATION 

S i n c e  most of t h e  s u r v e y  area was almost t o t a l l y  b u r n t  o v e r  
t h e r e  is  much new g r o w t h ,  which  c o n s i s t s  o f  a d e n s e  s t a n d  of 
p i n e s  on t h e  well d r a i n e d  f l a n k s  of t h e  m o u n t a i n  and m a i n l y  
spruce and f i r  on t h e  f l a t  m o u n t a i n  t o p .  A l d e r  t h i c k e t s  grow 
on  t h e  moun ta in  top where t h e  d r a i n a g e  i s  impeded.  O c c a s i o n a l  
p a t c h e s  of  t h e  o r i g i n a l  f o r e s t  have  escaped d e s t r u c t i o n  by t h e  
f o r e s t  f i r e .  D e v i l s  c l u b  and o t h e r  s h r u b s  and p l a n t s  grow 
b e s i d e  t h e  stream c h a n n e l s  and  i n  some swamps. 

3.5 S O I L  

The soi ls  i n  t h i s  area are  v e r y  s i m i l a r  t o  t h a t  f o u n d  a t  
anomaly 1 A  n o r t h  ( L a h t i ,  1 9 7 8 B )  except t h e r e  a r e  f e w e r  o r g a n i c  
r i c h  s o i l s .  W e l l  d r a i n e d  s o i l s  have  w e l l  d e v e l o p e d  L ,  H ,  A ,  B 

and  C h o r i z o n s .  I n  s h a l l o w  s o i l s  a d j a c e n t  t o  b e d r o c k ,  some of 
t h e  s o i l  h o r i z o n s  may be  a b s e n t  or v e r y  t h i n  w i t h  poorly 
d e v e l o p e d  h o r i z o n s .  A d j a c e n t  t o  streams and i n  some d r y  
v a l l e y s ,  soils t e n d  t o  have a t h i c k  o r g a n i c  and c l a y  r i c h  A 

h o r i z o n  w i t h  a p o o r l y  d e v e l o p e d  B h o r i z o n .  
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4 . 1  GENERAL STATEMENT 

4 .  GEOCHEMISTRY 

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  

completed i n  J u l y  ( L a h t i ,  1978A) d e t e c t e d  a s t r o n g  u r a n i u m  
anomaly  e a s t  of t h e  Ke t t l e  R i v e r  a n d  a s t r o n g  copper a n o m a l y  
a b o u t  t w o  k i lometres  f u r t h e r  t o  t h e  s o u t h .  The p u r p o s e  o f  t h e  
f o l l o w - u p  s u r v e y  was t o  d e l i m i t  t h e  a n o m a l o u s  a r eas  a n d  t o  
i d e n t i f y  t h e  s o u r c e ( s )  of t h e  u r a n i u m  a n d  copper. To 
f a c i l i t a t e  t h e  d i s c u s s i o n ,  streams h a v e  b e e n  numbered o n  t h e  
accompanying  maps. 

S i x t y - f 0 u . r  ( 6 4 )  stream s e d i m e n t  a n d  288 s o i l  samples were 
c o l l e c t e d  a n d  a re  d i s c u s s e d  i n  t h i s  s e c t i o n .  T h i r t e e n  ( 1 3 )  
rock c h i p  samples were c o l l e c t e d  a n d  t h e  da t a  a re  d i s c u s s e d  i n  
S e c t i o n  2.  A l l  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 ) .  D e t a i l s  on  f i e l d  m e t h o d s  a n d  a n a l y t i c a l  
t e c h n i q u e s  a r e  l o c a t e d  i n  A p p e n d i x  111. 

4 . 2  RESULTS 

The r e s u l t s  for  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  
are  l i s t e d  i n  A p p e n d i x  I V .  The sample l o c a t i o n s  a n d  n u m b e r s  

a l o n g  w i t h  claim b o u n d a r i e s  f o r  stream s e d i m e n t  a n d  s o i l  
samples were p l o t t e d  o n  Dwg. 208-42-501. The r e s u l t s  h a v e  b e e n  
p l o t t e d  o n  maps ( sca le  1:10,000) t h a t  were p r e p a r e d  f r o m  
e n l a r g e m e n t s  of a p a r t  o f  NTS map 82E/15E a n d  82E/10 (scale 
1 :50 ,000) .  The stream s e d i m e n t  a n d  s o i l  u r a n i u m  r e s u l t s  a n d  
t h e i r  i n t e r p r e t a t i o n  a r e  p l o t t e d  o n  o n e  map (Dwg. 208-42-502) .  
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  d a t a  a re  
p l o t t e d  o n  Dwg. 208-42-503. The  s o i l  r e s u l t s  f o r  copper,  l e a d  
a n d  z i n c  a r e  p l o t t e d  o n  Dwg. 208-42-504, t h e  s i l v e r - n i c k e l  
r e s u l t s  a r e  p l o t t e d  o n  D w g .  208-42-505, a n d  Dwg. 208-42-506 is 
a copper i n t e r p r e t a t i o n  map. 
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Rock chip data are tabulated in Table 2. 
The rock chip data are plotted on the soil maps that are 
found in the back of the report. 

4.3 INTERPRETATION 

4.3.1 General Statement 
To assist in the interpretation, frequency histograms (Figs. 2 
and 3 )  for each element were prepared from the soil and stream 
sediment results, respectively. Thresholds and different 
anomalous levels were determined empirically for all elements 
and are summarized in Table 3 and 4. The raw data maps were 
then examined and the distribution of the anomalous levels 
noted. After evaluation of all data, uranium anomalies were 
outlined on the stream sediment and soil uranium raw data map 
Dwg. 208-42-502. The aforementioned map includes the area 
encompassing Anomalies 1A (south) and 7C, originally discovered 
auring the reconnaissance stream sediment survey (Lahti, 1978). 

4.3.2 Uranium 

The stream sediment results from streams 1 and 2 in the 
northwest side of the central mountain contain some very high 
(first order anomalous) values. Stream 3 further to the south 
has several erratically distributed first and second order 
anomalous values. Stream 8 on the east side of the mountain 
across from streams 1 and 2 has an almost uniform concentration 
of third order uranium values from the headwater to about  300 

metres above Rendell Creek. 

It appears the principal uranium source is located north of 
Stream 2 and on the west side of the central mountain ridge. 
Stream 1 has a third order anomalous cut-off value at NLF-26; 
the last sample collected near its headwaters. No cut-off 
value was found on Stream 2. 
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T A B L E  3 

THRESHOLDS AND ANObiALQUS L E V E L S  FOR S O I L  DATA -- 
Thresho1.d F o u r t h  O r d e r  T h i r d  O r d e r  Second O r d e r  F i r s t .  O r d e r  

A n o m a l o u s  p p m  A n o m a l o u s  p p m  A n o m a l o u s  p p m  A n o m a l o u s  ppm PPm __- _I_ 

E l e m e n t  

U 3.0 3 . 1  - 6.0  6 . 1  - 1 2 . 0  1 2 . 1  - 1 8 . 0  > 1 8  

cu 1 6  --- 1 7  - 24  2 5  - 3 6  > 3 6  

Pb 2 0  --- 2 1  - 3 0  3 1  - 4 0  > 40  

Zn 6 5  -I- --- 66  -100  > 1 0 0  

Ag 1 . 0  1.1 - 2.0 2 . 1  - 3 . 0  > 3 .0  --- 

Ni 2 0  2 1  - 3 0  3 1  - 40 > 40  --- 

TABLE 4 

THRESHOLDS AND ANOMALOUS L E V E L S  FOR STREAM S E D I N E N T  DATA 

Threshold F o u r t h  O r d e r  T h i r d  O r d e r  Second O r d e r  F i r s t  O r d e r  
E l e m e n t  PPm A n o m a l o u s  p p m  A n o m a l o u s  - ppm A n o m a l o u s  ppm A n o m a l o u s  p p r  

U 8 --- 8 . 1  - 16 .0  1 6 . 1  - 24  > 2 4  

cu 1 4  1 5  - 2 0  2 1  - 2 4  2 5  - 40  > 4 0  

Pb  22  --- 2 3  - 2 8  29  - 40  > 40 

Zn 65  --- 6 6  - 8 5  8 6  - 1 0 0  > 100 

A g  1.2 --- 1 . 3  - 2.2  2.3 - 3.0  > 3 .0  

Ni 1 2  --- 1 3  - 22  2 3  - 3 2  3 2  
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The uranium is  a s s o c i a t e d  w i t h  anomalous  l e a d  v a l u e s  and  t o  a 
lesser d e g r e e  w i t h  copper and  s i l v e r .  The o n l y  f i r s t  order 
anomalous  lead v a l u e  is l o c a t e d  n e a r  t h e  c e n t r a l  r e g i o n  o f  
stream 2 c o i n c i d e n t  w i t h  t h e  h i g h e s t  u ran ium v a l u e s .  T h i s  
r e l a t i o n s h i p  is  s imi l a r  t o  t h a t  f o u n d  a t  Mount A r t h u r s  ( L a h t i ,  

1978B) .  A l s o ,  t h i r d  order u ran ium v a l u e s  c o r r e l a t e  w i t h  t h i r d  

o r d e r  lead v a l u e s  i n  stream 8 .  The s i g n i f i c a n c e  of t h i s  
r e l a t i o n s h i p  i s  y e t  t o  b e  r e s o l v e d .  

The s o i l  s u r v e y  i d e n t i f i e d  t w o  e l o n g a t e d  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 i r s t  order uranium a n o m a l i e s  i n  t h e  area of streams 1 
and 2.  Anomaly 1 A  e x t e n d s  for a b o u t  t w o  k i l o m e t r e s  across 
L i n e s  8 ,  9 ,  1 2  and  3 and i s  1 0 0  t o  3 0 0  metres w i d e .  Anomaly 
2A, f u r t h e r  up  t h e  s lope,  i s  much smaller ( 1 0 0  x 500 metres) 
and  i s  made up  of o n l y  t w o  anomalous  v a l u e s  o n  L i n e s  8 a n d  9 ,  
r e s p e c t i v e l y  (Dwg. 208-42-505).  Bo th  a n o m a l i e s  a re  o p e n  t o  t h e  
n o r t h .  

Four  hundred  metres t o  t h e  s o u t h  and  on  s t r i k e  w i t h  2A is  
anomaly 5C c o n s i s t i n g  of f o u r t h  and  t h i r d  order a n o m a l o u s  
u ran ium v a l u e s .  T h e  d i s c o n t i n u o u s  u ran ium t r e n d ,  w h i c h  is 
composed of a n o m a l i e s  2A and  5C, i s  n o t  de tec ted  o n  L i n e  1. 

N o  o b v i o u s  u ran ium s o u r c e s  fo r  a n o m a l i e s  1 A  a n d  2A-5C were 
o b s e r v e d  d u r i n g  t h e  c o l l e c t i o n  of t h e  stream s e d i m e n t  and  s o i l  
samples. However,  s e v e r a l  possible  e x p i a n a t i o n s  c a n  be 

o f f e r e d .  Anoma1.y 1 A  appears t o  be i n  a c l a s s i c a l  l o c a t i o n  for  
a s e e p a g e  anomaly  d e r i v e d  f rom a h i d d e n  s o u r c e  u p - s l o p e .  The  
uranium v a l u e s  i n  streams 1 a n d  2 r i s e  i n  v a l u e  t o  a peak a t  
a p p r o x i m a t e l y  h a l f w a y  down b o t h  streams t h e n  g r a d u a l l y  d e c r e a s e  
i n  v a l u e  mt i l  n e a r  t h e  base of t h e  m o u n t a i n  where  t h e  v a l u e s  
i n c r e a s e  i n  stream 2 .  T h e  u ran ium s o i l  sampl-e r e s u l t s  d o  n o t  
g i v e  a n  i n d i c a t i o n  o f  t h e  o r i g i n  of t h e  u r a n i u m .  The two 
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p o i n t  anomaly ( 2 A )  i s  a t  t h e  same e l e v a t i o n  as t h e  l a r g e s t  
v a l u e  found  i n  t h e  streams and  is c o n s i s t a n t  w i t h  t h e  s e e p a g e  
m o d e l .  

S o i l  anomaly lA, l o c a t e d  a t  t h e  base-of-slope and  o n  t h e  
a l l u v i a l  p l a i n ,  i s  l i k e l y  t o  be d u e  t o  t h e  downward m i g r a t i o n  
o f  u ran ium i n  s o l u t i o n  wh ich  p rec ip i t a t e s  a t  t h e  break i n  slope 
where  t h e  p h y s i o - c h e m i c a l  parameters of t h e  s o i l  c h a n g e .  
A l though  m o s t  o f  t h e  s o i l  samples w i t h  a n o m a l o u s  u r a n i u m  
c o n c e n t r a t i o n s ,  t h a t  fo rm t h e  a b o v e  s o i l  a n o m a l i e s ,  h a v e  a h i g h  
o r g a n i c  c o n t e n t ,  i t  does n o t  a l t e r  t h e  a b o v e  model .  The s i d e  

of t h e  m o u n t a i n  h a s  n a t u r a l  u r a n i u m  a c c u m u l a t i o n  p o i n t s  a t  
which  t h e  downward m i g r a t i o n  o f  u ran ium w i l l  c o n c e n t r a t e  o n c e  
r e a c h i n g  t h e  s u r f a c e  e n v i r o n m e n t .  The v a l u e s  o b s e r v e d  o n  
Stream I and  2 and  i n  t h e  s o i l  s t r o n g l y  s u g g e s t  a h i d d e n  
u ran ium s o u r c e  wh ich  c o u l d  w e l l  b e  c o n c e a l e d  u r a n i u m  
m i n e r a l i z a t i o n  unde r  t h e  basa l t ic  cap. The  u r a n i u m  u n d e r  t h e  

basa l t i c  cap is  o x i d i z e d  by dcwnward p e r c u l a t i n g  o x y g e n a t e d  
s u r f a c e  waters w i t h  r e s u l t a n t  u r a n i u m  t r a n s p o r t e d  i n  s o l u t i o n  
i n  t h e  g r o u n d w a t e r .  Whenever t h i s  water t ab le  comes t o  s u r f a c e  
( e v e n  i n t e r m i t t e n t  t h r o u g h o u t  t h e  y e a r )  a n o m a l i e s  w i l l  be 

d e v e l o p d .  T h i s  appl ies  t o  b o t h  s e d i m e n t s  a n d  s o i l s .  

I t  is  also p o s s i b l e  t o  a c c o u n t  for  t h e  stream s e d i m e n t  and  s o i l  
u ran ium geochemical f e a t u r e s  by r e - m o b i l i z a t i o n  of u ran ium from 
m i n e r a l i z e d  n o r t h - s o u t h  shears  and  f a u l t  z o n e s .  T h e s e  f a u l t s  
also c rea t e  l o w  p o i n t s  i n  t h e  loca l  t o p o g r a p h y  w h e r e  o r g a n i c  
c a r b o n ,  a p r i m a r y  s c a v e n i n g  . a g e n t  for u r a n i u m ,  a c c u m u l a t e s .  
Thus ,  t h e  downward m i g r a t i o n ,  of u ran ium c o u l d  s t i l l  form a 
s e c o n d a r y  a c c u m u l a t i o n  anomaly  a t  t h e  base-of-slope 
(anomaly 1 A )  . 
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Anothe r  s o u r c e  t h a t  m i g h t  a c c o u n t  f o r  a n o m a l i e s  1 A  a n d  2 B  i s  
s l i g h t l y  e n r i c h e d  p e g m a t i t e s  and  c o u n t y  r o c k  w h i c h  is p r e s e n t l y  
b e i n g  l e a c h e d ,  r e l e a s i n g  u ran ium i n t o  s o l u t i o n .  T h e  u r a n i u m  
m i g r a t e s  downs lope  w i t h  t h e  g r o u n d w a t e r  and  a c c u m u l a t e s  i n  
o r g a n i c  r i c h  d e p r e s s i o n s  or a t  base-of-slope a c c u m u l a t i o n  
p o i n t s .  The  l a r g e  e n r i c h m e n t  f a c t o r  d e t r a c t s  from t h i s  model 
b u t  n e v e r t h e l e s s  i t  must  be c o n s i d e r e d  a p o s s i b i l i t y  u n t i l  
t h e r e  is e v i d e n c e  t o  t h e  c o n t r a r y .  

T h e r e  are  t w o  s i n g l e  p o i n t  a n o m a l i e s ,  3 B  a n d  4 B  w i t h  u r a n i u m  
v a l u e s  o f  32 and 46 ppm, r e s p e c t i v e l y ,  t h a t  were downgraded  t o  
"B" class a n o m a l i e s .  The  ma in  r e a s o n s  t o  downgrade  anomaly  3 B  

are t h a t  t h e r e  are no  s u p p o r t i n g  anomalous  v a l u e s  and  t h e  

anomaly i s  located i n  o r g a n i c  r i c h  so i l s .  Normally i t  would  be 

down-graded t o  a "C" class anomaly  b u t  b e c a u s e  i t  is located a t  
a n  e l e v a t i o n  of 1310 .6  metres n e a r  t h e  w e s t e r n  e d g e  of t h e  
b a s a l t i c  cap, a s i m i l a r  e n v i r o n m e n t  t o  w h e r e  u ran ium d e p o s i t s  
a re  f o u n d  e l s e w h e r e  i n  the r e g i o n ,  i t  i s  g i v e n  t h e  h i g h e r  
r a t i n g .  

Anomaly 4B is n e a r  t h e  e a s t e r n  e d g e  of t h e  b a s a l t i c  cap,  i n  a 

s imi la r  g e o l o g i c  e n v i r o n m e n t  as  anomaly  3B.  T h i s  anomaly  is  
n o t  E i s soc ia t ed  w i t h  o r g a n i c  r i c h  so i l s  n o r  i s  i t  a t  a n y  o t h e r  
type o f  n a t u r a l  u ran ium a c c u m u l a t i o n  p o i n t .  The possible 
s c a v e n g i n g  e f f e c t s  of i r o n  and  manganese  c a n n o t  be d e t e r m i n e d  
b e c a u s e  t h e  s o i l  samples were n o t  a n a l y s e d  for  t h e s e  e l e m e n t s .  
T h i s  anomaly would be f u r t h e r  up-graded  i f  i t  c o u l d  be shown 
t h e  sample s i t e  was l o c a t e d  n e a r  f i s s u r e s  a n d  f r a c t u r e s  w h i c h  

p e n e t r a t e  t h e  b a s a l t i c  cap or i f  t h e  sample w a s  located a t  or 
on a window e x p o s i n g  t h e  u n d e r l y i n g  s e d i m e n t a r y  deposi ts  or 
basement  rock. 
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The other uranium feature worth mentioning is Anomaly 5 C ,  on 
strike and south of 2 A .  Line 1 did not pick up anomalous 
uranium concentrations at the projected strike continuation of 
5C and 2A, however, due to the wide spacing of sampling along 
Line 1, it is still conceivable that the two anomalies are 
contiguous. Anomaly 5C is composed of fourth and third order 
anomaious values and is not considered important at this time. 
However, if follow-up work at 2A is positive then 5C should be 
re-examined in detail. 

4 . 3 . 3  Copper 
Stream sediment samples from streams 4, 5, 6 and 7 form copper 
anomaly 5C that was discovered during a previous semi-detailed 
reconnaissance stream sediment survey (Lahti, 1978A). There is 
a 1 kilometre dispersion train (using a 500  metre sample 
spacing) in stream 7, where copper declines from 1 3 5  ppm in the 
headwaters to 5 2  ppm one kilometre downstream (Dwg. 
208-42-503) .  A detailed follow-up program with samples 
collected every 100 metres would have to be undertaken to more 
accurately define the extent of the dispersion train. 

The overall distribution pattern shows higher copper values on 
the west side of the mountain. There are numerous fourth order 
to second order anomalous values in streams 1 to 6 with only 
one first order anomalous value in each of streams 3 and 5. 

These two first order anomalous values are not considered 
important at this time but i f  follow-up investigation at stream 
7 proves positive then these one point anomalies should be 
re-evaluated. 
No important copper anomalies are found in streams 8 and 9 on 
the east side of the mountain. 

A soil survey (Dwg. 2 0 8 - 4 2 - 5 0 4 )  indicates a two kilometre long 
copper anomaly ( A )  that extends from Line 4 to Li.ne 7 where the 
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anomaly r e m a i n s  o p e n  t o  t h e  s o u t h .  
1 ( L i t t l e ,  1957)  b u t  t h e  spec i f i c  rock type  a s s o c i a t e d  w i t h  

t h i s  anomaly h a s  n o t  been  i d e n t i f i e d .  

T h i s  anomaly  o c c u r s  i n  U n i t  

T h e  anomalous  samples o c c u r  o n  a s teep  s lope w i t h  n o  o b v i o u s  
a c c u m u l a t i o n  p o i n t s .  The s o u r c e  i s  t h o u g h t  t o  be i n  U n i t  1 

r a t h e r  t h a n  t h e  basa l t i c  cap b e c a u s e  most s o i l  samples o v e r  t h e  
b a s a l t  h a v e  n o r m a l  background v a l u e s .  T h e r e  a r e  e x c e p t i o n s ,  
for example ,  t he re  is a f i r s t  o r d e r  a n o m a l o u s  v a l u e  on L i n e  6 

a t  t h e  w e s t  e d g e  cf t h e  b a s a l t  and  o n  L i n e  5 n e a r  t h e  eas t  
e d g e .  T h e s e  i so la ted  h i g h  copper v a l u e s  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 .  

A s t r o n g  copper anomaly a t  t h e  e x t r e m e  e a s t e r n  end  o f  L i n e  4 

o c c u r s  a t  t h e  same e l e v a t i o n  a s  t h e  l a r g e  e l o n g a t e d  anomaly  on  
t h e  west s i d e .  W i t h  t h e  l i m i t e d  i n f o r m a t i o n  a v a i l a b l e  i t  is  
n o t  known w h e t h e r  t h e  a n o m a l i e s  o c c u r  i n  t h e  same l i t h o l o g i c  
u n i t .  More w o r k  i s  w a r r a n t e d  t o  d e t e r m i n e  t h e  s o u r c e  a n d  
n a t u r e  o f  b o t h  a n o m a l i e s .  

S i n c e  anomaly  "A" is  p r i m a r i l y  a copper anomaly  w i t h  n o  
a s s o c i a t e d  l e a d  or z i n c  i t  is possible  t h e  ccpper i s  r e l a t e d  t o  
w e a k  p o r p h y r y  t y p e  m i n e r a l i z a t i o n  r a the r  t h a n  v o l c a n o g e n i c  
m a s s i v e  s u l p h i d e s .  I n  c o n t r a s t ,  g e o c h e m i c a l  f e a t u r e  B ,  w h i c h  
is  on t h e  eas t  s i d e  of t h e  m o u n t a i n ,  h a s  a n  e x c e l l e n t  m u l t i -  
elerrient s i g n a t u r e .  T h i s  anomaly  h a s  f i r s t  order n i c k e l ,  z i n c  
and  s e c o n d  order s i l v e r  v a l u e s .  T h e  h i g h  n i c k e l  v a l u e s  
s u g g e s t s  t h e  meta l  v a l u e s  a r e  a s s o c i a t e d  w i t h  m a f i c  t o  
u l t r a m a f i c  rocks w i t h  no rma l  h i g h  l e v e l s  of copper, z i n c  and  
n i c k e l .  Because  t h e  d e t a i l e d  g e o l o g y  i s  n o t  known i t  is 
i m p o s s i b l e  t o  v e r i f y  any  s u c h  a s s o c i a t i o n  of anomalous  v a l u e s  
w i t h  t h e  b e d r o c k .  
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The e r r a t i c  anomalous  copper v a l u e s  f o u n d  o n  L i n e  8 ,  9 ,  1 a n d  2 
are  p r o x i m a l  or c o i n c i d e n t  w i t h  some anomalous  u ran ium v a l u e s .  
Also some of t h e  h i g h  v a l u e s  o c c u r  a t  n a t u r a l  a c c u m u l a t i o n  
p o i n t s  s u c h  as  swampy v a l l e y s .  The copper a n o m a l i e s  a r e  n o t  
c o n s i d e r e d  v e r y  i m p o r t a n t  i n  t h e m s e l v e s  and  f u r t h e r  f o l l o w - u p  
w o r k  i s  n o t  w a r r a n t e d ,  b u t  i f  t h e  same or a p r o x i m a l  area is  

examined f o r  u ran ium t h e n  c o n c u r r e n t l y  t h e  copper s h o u l d  be 

a n a l y s e d  and t h e  d a t a  e v a l u a t e d .  

4 - 3 . 4  Lead,  Z i n c ,  S i l v e r  a n d  N i c k e l  -- 
The f o l l o w - u p  stream s e d i m e n t  samples show streams 1 a n d  2 t o  
have  s e c o n d  o r d e r  anomalous  l e a d  v a l u e s  c o i n c i d e n t  w i t h  t h e  
anomalous  u ran ium v a l u e s .  S i m i l a r l y ,  stream 8 o n  t h e  ea s t  s i d e  
of t h e  m o u n t a i n  h a s  numerous c o n t i g u o u s  t h i r d  o r d e r  v a l u e s  
which  cease a b o u t  400  metres from t h e  R e n d e l l  C r e e k .  The  c lose 
a s s o c i a t i o n  be tween  l e a d  and  u ran ium i n  t h e  stream s e d i m e n t  was 
a l s o  d e t e c t e d  a t  Mount A r t h u r s  ( L a h t i ,  1 9 7 8 B )  a b o u t  1 0  

kilometres t o  t h e  e a s t .  T h e r e  i s  a good p o s s i b i l i t y  t h a t  t h e r e  
i s  a common s o u r c e  f o r  t h e  a n o m a l o u s  u ran ium and  lead  v a l u e s  
t h e r e f o r e  l ead  may become i m p o r t a n t  when i d e n t i f y i n g  p o t e n t i a l  
d r i l l  t a r g e t s .  

The few t h i r d  o r d e r  l e a d  s o i l  a n o m a l i e s  d o  n o t  appear t o  be 

r e l a t e d  t o  a n y  s i g n i f i c a n t  base meta l  m i n e r a l i z a t i o n .  
,I 

N o  s i g n i f i c a n t  stream s e d i m e n t  z i n c  a n o m a l i e s  were f o u n d  b u t  
t he re  i s  a w e a k  c o r r e l a t i o n  of t h e  t h i r d  o r d e r  z i n c  v a l u e s  w i t h  
u ran ium and lead  i n  t h e  s e d i m e n t s  of streams 1, 2 and  8 .  I t  i s  
t h o u g h t  t h a t  none  o f  t h e  weak z i n c  a n o m a l i e s  a r e  r e l a t e d  t o  a n y  
s i g n i f i c a n t  base metal m i n e r a l i z a t i o n .  

T h e r e  a r e  a l a r g e  number of s e c o n d  order z i n c  s o i l  anomal j - c s  
t h a t  r e p r e s e n t  t h e  upper  end  of t h e  background  r a n g e  of v a l u e s  
and  a re  of n o  p a r t i c u l a r  s i g n i f i c a n c e  a t  t h i s  t i m e .  
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There are, however, two good zinc soil anomalies; one at the 
extreme western end of Line 2 and the other at the eastern end 
of Line 4. The anomaly at the western end of Line 2 occurs at 
the base of the slope and extends out 200 metres out onto the 
Kettle River alluvial plain. This anomaly occurs at a natural 
accumulation point and probably indicates remobilized zinc from 
a normal background source. The values are first order but are 
not exceptionally high and if need be, could be examined 
simultaneously with the uranium investigations at anomalies 1.A 

and 2 A .  The other zinc anomaly, which is on Line 4 ,  is 
associated with copper, nickel and silver, and is considered 
important enough to warrant further evaluation. 

The silver in stream sediments has a weak association with 
uranium, lead and zinc in stream 1, 2 and 8 suggesting a common 
source. There is also a weak correlation between silver and 
copper in streams 4, 5, 6 and 7 but the data are too few to 
determine the significance of this association:of elements. 

There is one possible significant silver anomaly located at the 
eastern end of Line 4 .  It is associated with anomalous copper, 
nickel and zinc and although there is limited data available it 
is believed that there is a bedrock anomaly indicating mafic to 
ultramafic rocks. If verification is required, it could be 
accomplished by rock chip sampling, detailed mapping and soil 
sampling. 

Detailed stream sediment sampling reveals higher nickel levels 
in streams 8 and 9 on the east side of the mountain (Dwg. 
208-42 -504) .  However, there is no data available for stream 4, 

5, 6 and 7 so it is unreasonable to speculate on the nickel 
concentration in these streams. The other streams draining to 
the west into the Kettle River have several second and third 
order anomalies that are not thought to be related to 
significant mineralization . 
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The soil samples verify the high nickel concentration on the 
east side of the mountain. Although, again, there is limited 
information available, it is suggested that the first order 
anomalous nickel along the eastern edge of the basaltic cap is 
due to high nickel content in a mafic to ultramafic rock. It 
is possible that limited copper-nickel mineralization 
contributes to the anomaly but this would have to be verified 
by additional soil and rock examinations. 

There are other first order nickel values on Line 1, 2 and 3 .  

These single point anomalies are not thought significant but if 
additional geochemical, geological or geophysical. information 
becomes available then these anomalies should be reassessed. 
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5. CONCLUSIONS 

1. Detailed stream sediment samples from streams 1 and 2 
verified highly anomalous concentration of uranium in the 
stream sediments with coincident lead and to a lesser 
degree zinc and silver. The anomalies originate from an 
area overlaid by a basalt cap, a prime geological target 
for "paleo-channel" type uranium mineralization. 

2. There appears to be a cut-off for uranium near the 

3 .  Soil sampling identified two lenticular uranium anomalies 

on the west side of the basaltic capped mountain- The 
location of the highest uranium values in the soils are 
thought to be strongly modified by environmental factors 
such as seepage zones, breaks in the slope, etc. An 
interpretation of hydromorphic movement of uranium away 
from mineralization under the basalt cap is quite 
consistant with the available data. 

headwaters of stream 1 but none in stream 2. 

4 .  Although the basaltic cap area is the prime target, 
mineralization in north-south shear zones, faults and 
pegmatites combined with downslope migration of uranium and 
the occurrance of natural accumulation points could give 
rise to the observed stream sediment and soil anomalies. 

5. The soil and stream sediment uranium anomalies could also 
be derived from remobilized uraniun from the basement 
rocks, however, the large enrichment factor is more 
indicative of uranium of a higher concentration than that 
found in the gneissic rocks. 

6. Soil sampling also identified anomalous copper 
concentrations along Line 7, the site of first order copper 
values discovered during an earlier reconnaissance stream 
sediment survey. 
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7 .  T h e r e  i s  a s t r o n g  c o p p e r ,  n i c k e l ,  z i n c  and  s i l v e r  anomaly  
l o c a t e d  j u s t  o f f  t h e  e a s t e r n  e d g e  of t h e  b a s a l t i c  cap t h a t  
is  t h o u g h t  t o  be r e l a t ed  t o  m a f i c  or u l t r a m a f i c  rocks a n d  
n o t  t o  a n y  k i g n i f i c a n t  m i n e r a l i z a t i o n .  

8.  Many of t h e  anomalous u ran ium,  c o p p e r ,  l e a d ,  z i n c  and  
s i l v e r  v a l u e s  a re  l o c a t e d  a t  n a t u r a l  a c c u m u l a t i o n  p o i n t s  
s u c h  as  i n  o r g a n i c  r i c h  d e p r e s s i o n s ,  stream v a l l e y s ,  base- 
of-slope,  e tc .  However, t h e  a n o m a l i e s  c a n n o t  be c o m p l e t e l y  
downgraded due t o  e n v i r o n m e n t a l  f a c t o r s  a l o n e  for  i n  many 
i n s t a n c e s  t h e  l z r g e  e n r i c h m e n t  fac tor ;  e . g . ,  b e d r o c k  
c o n c e n t r a t i o n  v e r s u s  t h e  s e c o n d a r y  a c c u m u l a t i o n  a n o m a l i e s ,  
i s  h i g h  enough t o  s u g g e s t  a r i c h e r  p r i m a r y  uranium source.  
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6 .  RECOMMENDATIONS 

1. Anomalies 1A and 2A should be followed up by detailed 
sampling, including soil profile sampling, pitting, mapping 
of surficial deposits, geology and measurement of the 
direction of groundwater movements. The prime purpose of 
this work would be to determine if the source or sources of 
the anomalies are sub-outcropping or are under the basalt 
cap. If the former is the case, then trenching and 
sampling of the sources is possible. In the latter case, 
drilling is required. A grid should be established with 
lines at 5 0  metre spacing, extending to the north and 
south, to delimit the anomalies. Soil samples should be 
taken frorn a depth of - + 20 cm. every 20 metres. Rock chip 
samples should be col.lccted every 100 metres along the 
lines depending on bedrock exposure. A l l  samples should be 
analysed for uranium, copper, lead and zinc and the organic 
matter should be visually estimated in the field and 
recorded. 

2. A detailed examination should be made of the peripheral 
region of the plateau basalt by sampling all springs, 
seepages, and streams for any indication of uranium leaking 
out from under this cap. Garrima radiation should be 
monitored during all geochemical investigations. 

3 .  The base metal anomaly at the end of Line 4 should be 
examined further by detailed soil sampling, rock chip 
sampling and geological mapping. 

should be evaluated by detailed stream sediment, soil, rock 
chip sampling and geological mapping. 

4. If priorities change then the copper anomaly in stream 7 
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5. If the results of the suggested follow-up work in 2 above 
proves positive, or if no other significant source of 
uranium can be located, t h e n  drilling through the basaltic 
cap will have to be considered and in addition, the minor 
geochemical features should be re-evaluated. A l l  drill 
cores should be analysed for indications of an alteration 
ha lo .  Detection of such a halo can significantly enlarge 
the drilling target. 



- 2 2  - 

-- REFERENCES 

1. Lahti, H.R. (1978A): Report on the Semi-Detailed 
Reconnaissance Stream Sediment Survey, Kettle River Area, 
British Columbia. Private report for Kelvin Energy 
Limited, Calgary, Alberta. 

2. Lahti, H.R. (1978B): Report on the Stream Sediment and 
Soil Follow-up Survey, Anomaly 1 A  (North), Kettle River 
Area, British Columbia. Private report for Kelvin Energy 
Limited, Calgary, Alberta. 

3 .  Little, H.W. (1957): Geology of Kettle River (East Half), 
Geological Survey of Canada, Map 6-1957. 



APPENDIX I - 

STATELMENT 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 (Appli.ed Geochemistry). 

2. 1 graduated from t h e  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 Toxonto, 
Ontario since J u n e  1975 as a geologist/geochemist. 

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

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

U.R. Lahti, Ph.D. 
Geologist-Geochemist 
Barringer Magenta Limited 
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APPENDIX I1 

ASSESSMENT REPORT - ANOMALY 1A (SOUTH) 

Statement of Cost: 
a) Days Worked at Anomaly 1A (South Part) 

Supervisor, H. Lahti, August 
Geochemical Technician, 
G. White, August 
Senior Sampling Assistant, 
C. Shearer, August 
Junior Sampling Assistant, 
R. Balford, August 
Junior Sampling Assistant, 
K. Wisser, August 
Junior Sampling Assistant, 
D. Pyke, August 
Camp Guard, D. Moroko, August 
Consultants , I. Thomson 

P. Bradshaw 

b)  Cost of Waaes 

7 days 

6 days 

6 days 

7 days 

6 days 

1 day 
2 days 
3 days 
2 day 

Supervisor, 7 days @ $220/6ay = $ 1,540.00 
Geochemical Technician, 6 days 
@ $119/day = $ 714.00 
Senior Sampling Assistant, 6 days 
@ $108/day = $ 648.00 
Junior Assistant ( 3 ) ,  14 days 
@ $96/day = $ 1,344.00 
Camp Guard, 2 days @ $25/day = $ 50 * 00 
Consultants (2) 5 days @ $300/day = $ 1,500.00 - 

$ 5,996.00 
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c )  Food and Accommodati.on - 
i) Field Camp: Charges: 

$ 7.00 per day per person for food 
$13.00 per day per person for rental of tents, etc. 
$20.00 
35 crew days @ $20/day = $ 700.00 

ii) Accommodation and Food, Vernon Lodge 
3 days @ $43/day - $ 129.00 

$ 829.00 

d )  Instrunent Rental -- 
i) 2 Exploranium E4odel GR-1O1A = 

ii) GkD--6 Spectrometer = 

iii) Radio Telephone = 

$ 101.61 
$ 394.70 
$ 142.25 
$ 638.56 

x 

e )  Geochemical Analyses  

i) Rock chip samples @ $8.90/sample 
for  U, Cu, Pb, Zn, Ag, Mo or Ni 
7 x $8.90 = $ 62.30 

ii) Stream sediment sampling @ $7.30/sample 
for U, Cu, Pb,  Zn, A g ,  Ni or Mo 
288 x $7.30 = $ 2,102.40 

iii) Soil Sampling @ $7.30/sample 
for Cu, Pb, Zn, U, Ag, Mo or Ni 

$ 467.20 
$ 2,631.90 

64 x $7.30 = - 
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f )  Transportation 
i) Truck Rental, 7 days @ $5l/day = 

ii) 3/4 ton Truck = 

iii) Helicopter Support 
3.8 hours @ $399.30/hour = 

g )  Cost of Report Preparation 
i) Drafting a n d  Compilation 

Compilation, P. Lawrence = 

Drafting, R. Marcroft = 

Data Graphics, M. Herz = 

ii) Materials 
iii) Report Writing, H. Lahti 

h) Miscellaneous Costs -___ 
telephone, telex, shipment charges, 
miscellaneous materials, etc. = 

TOTAL COST FOR 
WORK ON ANOMALY 1A 
(SOUTH PART) 

$ 357.00 
$ 44.71 

$ 338.48 
$ 338.48 
$ 600.00 
$ 42.31 
$ 2,068.94 
$ 3,388.21 

$ 1,212.77 

$16,415.49 
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ASSESSME~JT REPORT - ANOMALY 7C - 

Statement of Costs: 
a) Days Worked 

c_ 

Supervisor, €1. Lahti, August 
Geochemicai 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 
Camp Guard, D. Moroko 
Consultant, I. Thomson, August 

b) Cost of Wages 
Supervisor, 3 days @ $220/day = 

Geochemical Technician, 2 days 
@ $119/day = 

Senior Sampling Assistant, 1 day 
@ $108/day = 

Junior Sampling Assistants, 6 days 
@ $96/day = 

Camp Guard, 1 day @ $25 = 

Consultant, 2 day @ $300/day = 

3 days 

2 days 

1 day 

2 days 

2 days 

2 days 
1 day 
2- day 

$ 660.00 

$ 238.00 

$ 108.00 

$ 576.00 
$ 25.00 
$ 600.00 
$ 2,207.00 
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c) Food and Accommodation 
i) Field Camp: Charges: 

$ 7.00 per day per person for food 
-- $13.00 per day per person for rental of tents, etc. 
$20.00 
1 3  crew days C! $20 = $ 260.00 

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

ii) GAD-6 Spectrometer = 

iii) Radio Telephone = 

$ 43.56 

$ 1 6 9 . 2 1  

60.98 $ 
$ 273.75 

e) Geochemical Analyses 
i) Rock chip samples @ $8.90/sample 

for U, Cu, Pb, Zn, A g ,  M o  or Ni 
6 x $8.90 = $ 53.40 

ii) Soil Samples @ $7,30/sample 
for U, Cu, Pb, Zn, A g ,  M o  or Ni 
6 2  x $7.30 = $ 452.60 

$ 506.00 

f) Transportation -- 
i) Truck Rental = 

ii) 3/4 ton Truck = 
$ 153.00 

$ 19.17 
$ 172.17 
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9) Cost of Report Preparation 
i) Drafting and Compilation 

Compilation, P. Lawrence 
Drafting, R. Marcroft 
Data Graphics, M. Herz 

ii) Materials 
iii) Report Writing, H. Lahti 

h) Miscellaneous Costs 

64.16 $ 

$ 64.16 
$ 300.00 

8.02 $ 

$ 880.00 
$ 1,316.34 

Telephone, telex, materials, photos, 
shipping charges, etc. $ 519.91 

TOTAL COSTS 
INCURRED $ 5,255.17 
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APPENDIX I I I 

1.1 St ream Sed imen t  ~ Sampl-inq 

A l l  f o l l o w - u p  stream sedj -ment  samples were collected by hand 
f rom s e v e r a l  l o c a t i o n s  ( w i t h i n  2 0  metres) t o  m a k e  a composite 
sample. 

About 5 0 0  grams of ma te r i a l  per sample was 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 p a c k e t s  ( 6  c m .  x 9 c m . ) .  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 p r o o f  p e n  was u s e d  t o  
p r i n t  t h e  sample number on  a o n e  metre l e n g t h  o f  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 .  Samples were c o l l e c t e d  e v e r y  1 0 0  metres 
with 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 .  A i r p h o t o s  a n d  
t o p o g r a p h i c  maps a t  a scale of 1 :50 ,000  were u s e d  t o  ass i s t  i n  
l o c a t i n g  sample si tes.  

1 . 2  S o i i  S a m p l i n g  

The so i l  sample WZIS c o l l e c t e d  by u s i n g  a g rub-hoe .  
sample was c o l l e c t e d  f rom 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 .  A p p r o x i m a t e l y  250-500 g r a m s  were 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  p a p e r  b a g s  ( 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 a p a r 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  t o  t h e  d r a i n a g e  and  samples were t a k e n  e v e r y  40 
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 t o p o g r a p h y  maps a t  a scale  o f  1 : 5 0 , 0 0 0 .  The 
sample s i t e  was marked by a metre l e n g t h  o f  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 ape  w i t h  t h e  d i s t a n c e  and /o r  sample number marked o n  
w i t h  w a t e r p r o o f  m a r k i n g  pen .  T h e  who le  l e n j t h  o f  t h e  t r a v e r s e  
was b l a z e d  u s i n g  o r a n g e  f l a g g i n g  t a p e .  

The  s o i l  
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1.3 Rock Chip - Sampl-inq 

In conjunction with the soil sampling, rock chip samples were 
occasionally taken a l o n g  the s o i l  traverses. The rock chip 
sample consists of 3 to 5 rock chips collected from an area of 
approximately 50 to 1 0 0  m2. Approximately 250 grams of 
material was placed in high wet-strength Kraf t paper packets 
(6 cm. x 9 cm.). 

2. J,ABORATORY TECHNIOUES 

Stream sediment analyses were done a t  the Barringer Magenta 
Limited laboratory, Rexdale, Ontario. The samples were first 
oven dried at a temperature of 45OC. The samples were then 
sieved through a 80 mesh nylon screen. A .500 gram portion of 
this was placed in a glass test tube and perchloric 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 and the 
concentrations of copper, lead, zinc, silver and molybdenum 
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 fused with the sample. After 
cooling, the disc WAS then compared with fresh standards using 
a JarrelL-Ash Fluorometer . 



The l i m i t  of d e t e c t i o n  f o r  coppcr,  l ead ,  z i n c ,  s i l v e r ,  

molybdenum and u ran ium a re  1, 1, 1, .2, 1 a n d  .2, r e s p e c t i v e l y .  

R o c k  c h i p  samples were f i r s t  p u t  t h r o u g h  a jaw c r u s h e r ,  
p u l v e r i z e r ,  and a -200  mesh n y l o n  s i e v e .  
t h e  sample was t h e n  s u b j e c t e d  t o  t h e  same p r o c e d u r e  u s e d  t o  
a n a l y s e  t h e  stream s e d i m e n t  samples. 

A.500 gram p o r t i o n  of 
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APPENDIX IV 

ANALYTICAL DATA 

'* . 
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SAMPLE NUMBER U cu Pb Zn N i  

NLFS- 1 .6 14  17 70 13 

2 .9 29 15 64 11 

3 .7 14 19 67 11 

4 18.4 13 20 81 14 

5 10.6 19 20 45 15 

6 3.2 10 16 84 12 

7 . 3  6 14 58 8 

R 2 -? 13 36 7 

9 .7 8 17 79 11 

10 .3 9 15 74 11 

11 -4 7 14 60 10 

12 .2 6 14 67 9 

13 .2 7 15 86 10 

14 . 4  7 17 7 1  10 

15 .4 9 14 51 10 

PPm PPm PPm PPm PPm 

6 1 7  34 7 

17 . 3  7 14 49 9 

18 .7 6 16 63 9 

16 I -4 

I l9 . 2  6 18 93 

Ag 
PPm 

.% 

.5 

-4 

.7 

8 

6 

.4 

3 

5 

.7 

.5 

4 

5 

.6 

.4 

.2 

.2 

.5 

-- 

b 
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