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SUMMARY 

Geochemical soil anomalies, located on the Gran 5 wd . 
and Laid.l during the 1982 field season, were detailed by 

further sampling and backhoe trenching during the 1983 

season. 

The eastern half of the previously located soil 

anomaly on Gran 5 was investigated by 40 upslope backhoe 

test pits, at 25 metre intervals, over a copper-lead-zinc- 

silver anomaly. Three, and possibly four mineralized 

sub-parallel, rhyodacitic lapilli tuff units, with average 

exposed widths of 1.5 metres, were located, containing 

anomalous lead-zinc-silver and gold values. These units 

have been intermittently exposed over a 200 metre strike 

length. Best values are 94.5 ppm silver and 880 ppb gold. 
- 
-3 
-1 W A program of detailed test pitting over the entire 

s o i l  anomaly on Gran 5 is proposed to test for zone widening 

or coalescing fracture systems within the rhyodacitic host 

units. 

A 4 p o i n t  g o l d  s o i l  anomaly .on the Laid 1 c l a i m  

was investigated by .detailed mapping and sampling: 

Anomalous values were fqund to l i e  on t h e  edge of  t h e  .Farmie 

Creek deglaciation melt water channel and as such, were not 

exactly reproducable in 1983. 

paleoplacer in origin, and further work is needed t o  

determine source direction and s i z e .  

T h i s  anomaly is probably 
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RECOXMENDAT IONS (ii) 
s;) ' ' 4  rigorous backhoe. test pit. sampling of the Gran 5 

soil anornaly, f r o m  LS+OON to L 1 5 + 0 0 N  should be undertaken. 

Test pit traverses should be run at 200 metre intervals 

east-west along control picket lines, with test pit interval 

every 25 metres. Backhoe trenching should then link 

mineralized pits, normal to the mineralized unit strike 

direction. 

2 )  A gold anomaly trending through the southwest 

corner o f  Gran 7 unto Laid 3 (see BPVR 83-6) should be: 

investigated by reconnaissance soil sampling and prospecting. 

A t  the same time, all o f  the drainages on Laid 3 ,  4 ,  and 

west t o  the TIA claims of Kenneco should be sampled. 

s 

. .  , _  
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INTRODUCTION 

The Fawnie and Nechako Ranges, southwest  of  P r ince  

George, have been r e l a t i v e l y  unexplored due t o  l i m i t e d  a c c e s s  

u n t i l  t h e  l a t e  s e v e n t i e s .  Work by Riocanex and Granges i n  

the Capoose Lake a r e a  h a s  l e d  t o  t h e  d i scove ry  o f  a bulk  

tonnage s i l v e r - g o l d  d e p o s i t ,  and s p u r r e d  renewed i n t e r e s t  i n  

t h e  area. 

The Fawnie Range r econna i s sance  was i n i t i a t e d  i n  

1981 t o  assess l a k e  sediment anomalies a s s o c i a t e d  w i t h  v o l c a n i c  

t e r r a i n e . ,  u s i n g  s o i l  and d ra inage  geochemistry,  g e o l o g i c a l  

mapping, and p r o s p e c t i n g .  Anomalous a r e a s  are  u n d e r l a i n  by 

e i t h e r  T a k l a  o r  Haze l ton  v o l c a n i c s .  The g e o l o g i c a l  t a r g e t  

comprises  a v o l c a n i c  hos t ed  massive s u l f i d e  w i t h  a s s o c i a t e d  

p r e c i o u s  me ta l s  modelled a f t e r  t h e  Capoose Lake o r  Equi ty  

w. S i l v e r  d e p o s i t s . .  

Following t h e  i n i t i a l  survey ,  t h e  Gran and Laid claims 

were s t a k e d  t o  cover  d r a i n a g e  a r e a s  around l ake  sediment and 

s o i l  anomal ies ,  and t o  cover  a p o s s i b l e  s o u t h e r n  e x t e n s i o n  o f  

the Granges h o s t  environment, which inc ludes  f e . l s i c  vo lcanics ,  

g a r n e t  and e p i d o t e  a l t e r a t i o n  a s  prominent f e a t u r e s .  

I n  1982, t h e  p r e v i o u s l y  l o c a t e d  l a k e  sediment and 

s o i l  anomalies  on Gran were i n v e s t i g a t e d  i n  d e t a i l  by a 

geochemical sampling g r i d .  

and stream anomaly was l o c a t e d  on t h e  h i l l s i d e  sou th  o f  t h e  

anomalous l a k e  sediment .  Geologica l  p r o s p e c t i n g  i n  t h e  anomaly 

A copper - l ead -z inc - s i lve r  s o i l  

a r e a  uncovered minor massive s u l f i d e s  i n  r h y o d a c i t i c  l a p i l l i  

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

a l t e r a t i o n .  
w 
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The 1983 program comprises d e t a i l e d  s o i l  sampling 

and a l i m i t e d  backhoe t r e n c h i n g  program on t h e  Gran S V 
claims t o  expose bedrock ups lope  o f  t h e  s o i l  anomalies .  

Trenching on Gran 5 uncovered t h r e e  t o  f o u r  

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

c o n t a i n i n g  semi-massive t o  massive s u l f i d e s  averaging  1 . 5  

metres i n  width.  

D e t a i l e d  p r o s p e c t i n g ,  mapping I .  and s o i l  sampling on 

t h e  La id  1 claim g o l d  anomaly l o c a t e d  i n  1982 f a i l e d  t o  

d u p l i c a t e  p rev ious  anomalous s o i l  v a l u e s .  
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LOCATION AND ACCESS (See F ig .  1 i n  t e x t )  

The Gran and Laid claims a r e  l o c a t e d  i n  t h e  Fawnie 
U 

Mountain Range, NTS Map Shee t  93F/3, 108 k i l o m e t r e s  southwest  

o f  Vanderhoof,  B .  C. The a r e a  i s  accessed  by t h e  Kluskus 

F o r e s t r y  Road o f  B. C. Timber Ltd. ,  which beg ins  a t  t h e i r  Engen 

M i l l ,  l o c a t e d  19 k i l o m e t r e s  west o f  Vanderhoof on Highway 16. 

From Engen, t h e  f o r e s t r y  r o a d  i s  fo l lowed southwest  1 4 2 . 5  krn. 

From- th i s  p o i n t  an  access t r a i l  c o n s t r u c t e d  by Granges 

E x p l o r a t i o n  i s  fo l lowed  i n  a g e n e r a l l y  w e s t e r l y  d i r e c t i o n  f o r  

7 ki lometres . ,  which i s  t h e  e a s t e r n  claim boundary o f . t h e  Gran 

and Laid  claims. 

C l a i m ' S t a t u s  and Ownership (See Fig.  ZA, 2 B ,  i n  t e x t )  

The Gran and Caid claims are owned by B P .  

Limited.  The Gran claims c o n s i s t  o f  1 0 0  . c o n t i g u o u s - u n i t s  i n  

w s e v e n  claim b l o c k s .  The Laid claim c o n s i s t s  o f  8 0  cont iguous  

u n i t s  i n  f o u r  claim b locks .  The Laid  Group a d j o i n s  t h e  Gran 

Group t o  t h e  south :  The r e c o r d i n g  and e x p i r y . d a t e s  are 

t a b u x a t e d  below: 
. . . . . . . . . . . . .  . . . . . . . . . . .  _ . . . _ . . . .  . _ _ . . - . _ _ . -  

- C l a i m  .NSme . ' U r i i t s  ' ' R e c o r d  # ' 'Recording D a t e  ' 'ExpLry 'Date 

Gran 1 16 ' 3969 Aug. 4 ,  1 9 8 1  Aug.' 4 ,  1984  

Gran 2 1 6  3970 Aug. 4 ,  1981 Aug. 4 ,  1984 

Gran' 3 1 6  3971 Aug. 4 ,  1981 Aug. 4 ,  1984 

Gran 4 1 6  3972 Aug. 4 ,  1951 Aug. 4 ,  1984 

Gran 5 1 2  3973 Aug. 4 ,  1981 Aug. 4 ,  1984 

Gran 6 1 2  I .  3974 Aug. .4 ,  1981 Aug. 4 ,  1984 

Gran 7 1 2  4 4 4 7  Aug.27, 1982 Aug.27, 1986 
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C l a i m  N a m e  Units Record # Recording Date Exp i ry  Date 

Laid 1 20  3975 Aug. 4 ,  1 9 8 1  Aug. 4 ,  1954  

Laid 2 > . *  2 0  3976 Aug. 4 ,  1 9 8 1  Aug. 4 ,  1984  

Laid 3 20 3977 Aug. 4 ,  1 9 8 1  Aug. 4 ,  1 9 8 4  

Laid 4 20 3978 Aug. 4 ,  1 9 5 1  Aug. 4 ,  1984 

V 
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SUMMARY OF WORK 

1982: Linecutting, geochemical grid sampling, and geological 

mapping were performed on the Gran and Laid claims. 

from a compass and topofil grid, 1152 soils and stream 

sediments were collected on the Gran 5, 6 and Laid 1 claims. 

'cuur 
Working 

1983: Detailed soil sampling was,done to further delineate 

the 1982 anomaly clusters, then a total of 40 backhoe test 

pits ar,d 110 metres of connecting trenches were dug to expose 

bedrock 25 metres upslope o f  the soil anomalies. A backhoe 

capable-of depths of 20 feet was used for the work. - 
A reconnaissance stream sediment and soil grid was 

done on the Gran 7 claims. Prospecting was done concurrently 

t o  the sampling program. 

W 
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RESULTS OF 1983 PROGRAM 

1) Gran/Laid Trenching (Refer  t o  Gran S o i l  6 Trench Maps) W 
As s t a t e d  i n  Summary of  Work above, t h e  emphasis o f  

t h e  1983 program was t o  expose bedrock sources  o f  t h e  p r e v i o u s l y  

d i s c o v e r e d  s o i l  anomaly. 

a l l  o f  t h e  anomalies on.Gran 5 ,  s o  t h e  eas te rnmost  zone, Hoffmans 

"Creek Zone" ( r e f e r  t o  BPVR 82-26A) was e v a l u a t e d  by means o f  

two l i n e s  of  t e s t  p i t s ,  which exposed t h r e e  and p o s s i b l y  f o u r ,  

1 - 2  metre wide s u b p a r a l l e l  r h y o d a c i t i c  l a p i l l i  t u f f  u n i t s  i n  

Budget l i m i t a t i o n s  prec luded  t e s t i n g  

a n d e s i t i c  l a p i l l i  t u f f  h o s t  rocks  ( r e f e r  t o  L o c a t i o n . 1  on the 

Gran/Laid g e o l o g i c a l  compi l a t ion  map appended). 

i z e d  u n i t s  a r e  f a u l t  bounded, t r e n d i n g  325"/75SW. Mineral-  

i z a t i o n  c o n s i s t s  o f  minor t o  semi-massive s u l f i d e s ,  (Py + Po) 

w i t h  d i s semina ted  ga lena  a n d - s p h a l e r i t e ,  and o c c a s i o n a l  

These minera l -  

w c h a l c o p y r i t e .  Lead v a l u e s  i n  mine ra l i zed  rock c h i p  samples 

v a r i e d  from 1935 t o  9639 ppm, w i t h  an a r i t h m e t i c  average  of  

5279 ppm. 

average  of  5905  ppm. 

Zinc v a l u e s  range  f r o m  520  t o  11,503'ppm, w i t h  an 

S i l v e r  ranges  from 4 . 9  t o  9 4 . 5  ppm, w i t h  

an average of 46 ppm- 

w i t h  a n  average  o f  320 ppb. 

Gold values range . f r o m  2 5  to 8 8 0  ppb, 

The m i n e r a l i z a t i o n ,  from 1983 work,' appears  conf ined  

t o  t h e  hanging w a l l  o f  t h e  rhyodac i t e  u n i t s ,  w i t h  t h e  ga l ena  

and s p h a l e r i t e  e v i d e n t  i n  t h e  top  30-50 c m  o f  t h e  u n i t .  

w 

The hanging w a l l  c o n t a c t  appears  f a u l t e d ,  i s  

b r e c c i a t e d  and h e a v i l y  weathered over  a 50-80  c m  w id th ,  a l l  

w i t h i n  t h e  rhyodac i t e  u n i t .  The a n d e s i t e  l a p i l l i  t u f f  h o s t  

rock  c o n t a i n s  up t o  1 0 %  Py n e a r  t h e  c o n t a c t  and e p i d o t e  and 
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s e r i c i t e  c o n t e n t  appear  t o  i n c r e a s e  towards both  c o n t a c t s  of 

t h e  mine ra l i zed  u n i t .  

A t  p r e s e n t ,  one o f  t h e  mine ra l i zed  zones has  been 
" 

c u t  by t r e n c h i n g  over  a 1 0 0  metre  s t r i k e  l e n g t h .  

exposed i n  a s i n g l e  t r e n c h  o r  t e s t  p i t .  

The r e s t  a r e  

D e t a i l e d  g e o l o g i c a l  mapping i n  t h e  a r e a  o f  t h e  s o i l  

anomaly i n d i c a t e s  t h e  mine ra l i zed  u n i t s  t o  be w i t h i n  200 metres  

of  a - -poor ly  exposed p y r i t e - r i c h  r h y o l i t e  t o  rhyodac i t e  u n i t  

t o  t h e  w e s t  of t h e  t r e n c h e s .  

Th i s  f e l s i c  u n i t  appears  t o  u n d e r l i e  t h e  ups lope  

edge of t h e  unexposed remainder  of t h e  s o i l  anomaly, 

The anomaly t r e n d  i s  3000  met res  i n  l e n g t h ,  o f  which 

750 met res  has  been exposed. A l s o ,  t h e  Creek Zone anomaly may 

be due t o  a second bedrock source  downslope o f  t h e  1983 

w t r e n c h i n g .  



A. SOIL SURVEY - Gran and Laid c la ims  

1. I n t r o d u c t i o n  
W 

S o i l  sampling over  t h e  main p o r t i o n  of t h e  Gran 

g r i d  i n  1 9 8 3  c o n s i s t e d  o f  f i l l - i n  work o r  g r i d  ex tens ions  

t o  f u l l y ' o u t l i n e  anomalous zone. That work d i d  n o t  sub- 

s t a n t i a l l y  a l t e r  t h e  i n t e r p r e t a t i o n  o r  recommendations 

p r e s e n t e d  i n  Hoffman and Smith (1983).- The updated s o i l  

geochemical maps f o r  copper ,  z i n c ,  go ld ,  s i l v e r  and a r s e n i c  

a r e  inc luded  as F igs .  . S A  ' t o  5E f o r  r e f e r e n c e  purposes .  A 

s o i l  sample l o c a t i o n  p l o t  (F ig .  6) i s  a l s o  inc luded  w i t h i n  t h e  
. .  

ser ies  o f  maps. 
_ _  _ .  - -  - -  -..---.--I__._I_ __  ~ . . . .. . . - __ ..  . __ 

2.  Laid 1 'Gold Anomaly ( F i g s .  6 A  - 6bI.-in t e x t )  
. . _. . -  . ... 

An -unusual ly  l i n e  gold  anomaly was. d e f i n e d  on t h e  
I I 

Laid  1 claim and open ground t o  t h e  e a s t .  The open ground 
I 
\ 

! V was a c q u i r e d  a s  t h e  EASY claim and a f i l l - i n  program of  

d e t a i l e d  s o i l  sampling was i n i t i a t e d  a t  50 metre  i n t e r v a l s  

and was conducted t o  b e t t e r  d e f i n e  t h e  p o s i t i o n  and 

a f f i l i a t i o n  o f  t h e  go ld  anomaly. Anomalous s i t e s  of 1982 - .  

i 
i 

i -- . 
were resampled. Fig.  6A can  b e  r e f e r e n c e  f o r  sample l o c a t i o n .  

3 .  Molybdenum (Fig .  6A) 

A l l  samples a r e  a t  background l e v e l s .  

4 .  Copper (F ig .  6B) 

A l l  v a l u e s  a r e  below average f o r  t h e  p r o p e r t y .  

5 .  Lead (F ig .  6 C )  

A l l  l e a d  l e v e l s  a r e  a t  background v a l u e s .  

6 .  Zinc (F ig .  6D) 

S i g n i f i c a n t  z i n c  accumulat ion c h a r a c t e r i z e s  s o i l s  t o  

t h e  nor thwes t  and s o u t h e a s t ,  b u t  no t  w i t h i n  t h e  d e t a i l e d  g r i d .  
W 
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6 .  Nicke l  (F ig .  ‘6E)  

lulvr’ Nickel  v a l u e s  a r e  a t  background l e v e l s  i n  c o n t r a s t  

t o  t h e  enhanced c o n t e n t s  r e f l e c t i n g  l i t h o l o g y  i n  t h e  s o u t h e a s t .  

7 .  Lron (F ig .  6F) 

- Not p l o t t e d .  

8 .  .’ -.Manganese (Fig.  6G) 

Manganese shows a heterogeneous d i s t r i b u t i o n .  Most 

v a l u e s  a re  v e r y  low, b u t  seven are i n  t h e  range  o f  1 0 0 0  t o  

5000 ppm. An obvious r e l a t i o n s h i p  t o  unde r ly ing  bedrock is 

n o t  recognized .  

9 .  S i l v e r  (Fig.  6H)  

The go ld  anomaly i s  n o t  s i l v e r - r i c h ,  t h e  m a j o r i t y  

of v a l u e s  l y i n g  below 0 . 5  ppm. 

1 0 .  Gold (F ig .  61)  
\, 
J w 

Gold anomalies  w i t h i n  t h e  d e t a i l e d  s t u d y  a r e a  are 

he te rogeneous ly  anomalous, fo l lowing  an approximate east-west 

t r e n d .  Resampling o f  some o f  t h e  1982 work f a i l e d  t o  produce 

anomalous r e s u l t s ;  a d j a c e n t  sampling d i d  i n d i c a t e  anomalous 

c o n d i t i o n s .  

11. Arsen ic  (F ig .  6 J )  

Arsen ic  l e v e l s  a re  s i g n i f i c a n t l y  enhanced i n  t h e  

nor thwes t  and s o u t h e a s t  o f  t h e  d e t a i l e d  g r i d ,  bo th  d i s t r i b u t i o n s  

sugges t ing  l i t h o l o g i c a l  c o n t r o l .  Within t h e  d e t a i l e d  g r i d  

area,  two c l u s t e r s  of  a r s e n i c - r i c h  s o i l s  are  o u t l i n e d .  One 

i s  a s s o c i a t e d  w i t h  an 85  ppb g o l d  v a l u e ,  t h e  o t h e r  i s  c e n t r a l l y  

W d i sposed  between 4 6 0  ppb and a 330 ppb v a l u e .  The m a j o r i t y  
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of  samples  on t h e  d e t a i l e d  g r i d  c o n t a i n  low backgrounds o f  

a r s e n i c .  

1 2 .  Antimony (Fig .  6 L )  
W 

Antimony i s  n o t  s i g n i f i c a n t l y  enhanced w i t h i n  tllc 

d e t a i l e d  g r i d .  

1 3 . .  'Barium ( F i g .  6kl 

Barium v a l u e s  a r e  enhanced he terogeneous ly  at i s o l a t e d  

occur rences .  Most v a l u e s  a re  below r e g i o n a l  averages - 
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DISCUSSION OF RESULTS - Laid  Gold Anomaly 

The Laid  s o i l  go ld  anomaly o f  1 9 8 2  h a s  been U 

reproduced i n  1983, Gold v a l u e s  a t  i n d i v i d u a l  s t a t i o n s  

v a r y  somewhat on resampl ing ,  a f a c t o r  commonly a t t r i b u t e d  t o  t h e  

nugget  e f f e c t .  A l t e r n a t i v e l y  o t h e r  s t a t i o n s  i n i t i a l l y  showing 

background v a l u e s  become anomalous on r e a n a l y s i s .  Such i s  t h e  

g e n e r a l  n a t u r e  o f  go ld  a n a l y s i s . ,  O f  importance t o  e x p l o r a t i o n  i s  

t h e  r e p r o d u c e a b i l i t y  o f  anomalous. a r e a s  a s - i n d i c a t e d  by t h e  

geochemical  survey  and t h e  Laid  gold  anomaly r e p r e s e n t s  an  

example-of reproduceable  anomalous area. 

I n t e r p r e t a t i o n  of  anomaly s i g n i f i c a n c e  i s  hampered 

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

W 

sampled by t h e  s o i l  su rvey .  Reviewing t e t h n i c a l  i n fo rma t ion  

recorded  by samples i n  t h e  f i e l d  i n d i c a t e s  both  till and 

outwash overburden o r i g i n s ,  g e n e r a l l y  sandy s i l t  or s a n d - s i l t -  

c l a y ' c o m p o s i t i o n s ,  and a moderate  component o f  subangular  

bou lde r s .  

r e p r e s e n t a t i v e  o f  an  obvious  a l l u v i a l  component. 

S u r f i c i a l  d e p o s i t s  are n o t  s t r o n g l y  s t r a t i f i e d  o r  

The p h o t o m o s a i c  indicates p r o b a b l e  s t r u c t u r a l  

c o n t r o l  t o  many o f  t h e  d ra inage  f e a t u r e s  i n  no r thwes te rn  and . 

n o r t h e a s t e r n  d i r e c t i o n s .  Glacial  ice a long  a P l e i s t o c e n e  

Fawnie Creek v a l l e y  probably  a l s o  c o n t r o l l e d  overburden 

d e p o s i t i o n  a long  a n o r t h e a s t e r l y  t r e n d .  Within t h e  gold  

anomaly a r e a ,  bedrock and t h i n  t i l l s  mark t h e  n o r t h e r n  

boundary o f  t h e  anomaly. Overburden h o s t i n g  t h e  gold  v a l u e s  

compr ises  a b l a t i o n  t i l l s  reworked somewhat by water  d e r i v e d  

from mel t ing  i c e  dur ing  d e g l a c i a t i o n .  Topographic  h i g h s  

o f  t h e  Ent iako  Spur a long  t h e  sou the rn  margin oE t h e  Gran 
yprrrrv 
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w 

W 

claims probably  a l s o  provided  a source  o f  go ld  p r i o r  t o  t h e  

o n s e t  o f  v e g e t a t i v e  cover .  -, 

The above i n t e r p r e t a t i o n  assumes a mul t ie lement  bedrock 

source  f o r  t h e  go ld .  

occu r rence  i n  t h e  Capoose Lake a r e a .  

p a t h f i n d e r  element d i s t r i b u t i o n s  w i t h i n  t h e  gold-bear ing  s o i l s  

a r e  n o t  s u p p o r t i v e  o f  a mul t ie lement  source .  

T h i s  r e p r e s e n t s  t h e  most common type  o f  

Base meta l  and o t h e r  

Mapping and bedrock 

c h i p  sampling n o r t h  o f  t h e  s o i l  anomaly l i k e w i s e  was n o t  encouraging.  

The p o s s i b i l i t y  o f  a gold-only sou rce  unde r ly ing  t h e  s o i l  

-anomaly-is  cons ide red  low and fo l lowing  procedures  i.gnore t h e  

p o s s i b i l i t y .  

The source  of  t h e  gold  anomaly i s  probably  w e s t  of 

i t s  c u r r e n t  l o c a t i o n ;  s l i g h t l y  n o r t h  of  w e s t  i f  eros$on o f  

mountain h ighs  was impor t an t ,  and s l i g h t l y  s o u t h  o f ' w e s t  i f  

g l a c i a l  d i s p e r s i o n  was impor tan t .  A gold  occurrence  o f  t h e  e 

t ype  i n t e r s e c t e d  by Gran 5 t r e n c h i n g  might u l t i m a t e l y  prove t h e  

sou rce ,  and  i t s  s i g n i f i c a n c e  might be b e t t e r  a p p r e c i a t e d  

fo l lowing  t r e n c h  follow-up of  t h e  s o i l  s i l v e r  anomaly. A 

d i f f e r e n t  gold Occurrence might unde r l i e  t h e  western Laid 

'1 
/ 

claims which have n o t  been geochemical ly  e v a l u a t e d .  
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B.  TRENCHING PROGRAM - Gran 5 c la ims  

1. I n t r o d u c t i o n  I 

"9v' 
Two l i n e s  of  backhoe p i t s  were p o s i t i o n e d  t o  c r o s s c u t  

t h e  upper  p o r t i o n s  o f  s o i l  anomalies d e f i n e d  on Gran 5 i n  

1952 (Hoffman and Smith,  1983) .  Sample l o c a t i o n s  f o r  deep 

overburden samples ( l a b e l l e d  s o i l  o r  symbol p l o t s  which fo l low)  

are  shown on F i i .  6 .  A t  approximate ly  2 + 0 0 E  on t h e  sou the rn  

l i n e ,  bedrock was sampled a t  1 metre i n t e r v a l s  i n  proximi ty  t o  

ga l ena  occur rences .  Sample r e s u l t s  o f  t h i s  work are p l o t t e d  

on fo l lowing  symbol p l o t s  and appear  as a cont inuous-s ideways  

- 1  2 .  hlolybdenum (Fig .  SA)  . I  

Molybdenum c o n t e n t s  a r e  n o t  anomalous o r  i n d i c a t i v e  

o f  geology w i t h i n  t h e  sampled a r e a .  

- \  3 .  Copper (F ig .  8B)' 'iul - 

Copper l e v e l s  i n  upper p o r t i o n s  o f  overburden a r e  

lower t h a n  i n  lower p o r t i o n s .  An anomalous zone 1 0 0  me t re s  

wide c e n t e r s  on 3+75W a long  t h e  n o r t h e r n  t r e n c h .  Maximum 

v a l u e s  a r e  1 0 0  t o  1 5 0  ppm. Bedrock c o n t a i n s  e l e v a t e d  copper  

c o n c e n t r a t i o n s  i n  bedrock n e a r  t h e  ga lena  occurrence  and i s  

g e n e r a l l y  enhanced i n  t h e  west compared t o  t h e  e a s t  a long  

bo th  l i n e s .  

4 .  Lead (Fig.  8 C )  I 
Lead fo l lows  copper i n  a l l  r e s p e c t s .  In  a d d i t i o n  

a h igh  c o n t r a s t  l e a d  anomaly i s  l o c a t e d  between 2+75W and 

2+5OW i n  t h e  n o r t h ,  a s s o c i a t e d  wi th  a moderate c o n t r a s t  

copper  anomaly. 

i 
i 
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V 

5. Zinc (.Fig. SD) 

Zinc f o l l o w s  p a t t e r n s  d e s c r i b e d  above f o r  l e a d  and 

copper .  The o n l y  d i f f e r e n c e  i s  t h a t  bedrock unde r ly ing  t h e  

e a s t e r n  and wes te rn  h a l v e s  o f  t h e  s tudy  a r e a  are comparable. 

6 .  Nickel  (F ig .  S E I  

Nicke l  c o n t e n t s  a r e  s l i g h t l y  lower i n  sha l low 

overburden samples compared t o  deep samples b u t  o the rwise  

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

7 .  I r o n  (F ig .  SF) 

.. I r o n  fo l lows  t h e  l e a d  d i s t r i b u t i o n  p a t t e r n ,  

8 .  Manganese (Fig.  ~. 8G) 

Manganese h a s  accumulated i n  two h igh  c o n t r a s t  

anomalies  c e n t e r i n g  a t  3+50W and 2+25SE.  Maximum manganese 

v a l u e s  exceed 5000  ppm. Background manganese l e v e l s  a r e  
r .  

s l i g h t l y  h i g h e r  i n  t h e  e a s t  compared t o  t h e  west  o f  bo th  

l i n e s .  

9 .  Cobal t  (Fig.  8H)  

Cobal t  f o l l o w s  i r o n .  

10. Silver (Fig. 81) 

.The s i l v e r  map does n o t  show t h e  d e t a i l l e d  rock c h i p  

sampling around 2+75SE.  Most s i l v e r  v a l u e s  i n  overburden t i l l s  

a r e  l e s s  t h a n  0 . 5  ppm. The major l e a d  anomalies  are s i l v e r -  

r i c h ,  b u t  s i l v e r  accumulat ion t y p i c a l l y  c h a r a c t e r i z e s  b a s a l  

t i l l s  o r  bedrock samples.  S i l v e r  c o n t e n t  o f  sha l low t i l l s  

a r e  commonly a t  l e s s  t han  0 . 5  ppm. The a r e a  showing e l e v a t e d  

s i l v e r  v a l u e s  a t  sha l low depths  i s  seen  i n  proximi ty  o f  4+25W 

a long  t h e  n o r t h e r n  l i n e .  
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Levels  o f  s i l v e r  exceeding 1 ppm from t h e  s o i l  survey  

(The deep overburden and a r e  p l o t t e d  by con tour s  i n  p l a n  view. 

bedrock samples a r e  shown i n  s e c t i o n a l  view, t h e  l o c a t i o n  o f  

t h e  samples be ing  i n d i c a t e d  by t h e  two t r a v e r s e  l i n e s ) .  The 

lar-ge s i l v e r  s o i l  anomaly i n  t h e  west c o r r e l a t e s  w i t h  t h e  

ga l ena  occurrence  which l i e s  a t  t h e  ups lope  end o f  t h e  s o i l  

anomaly . 
11. Gold (Fig.  85) 

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

l i m i t  o f  5 ppb. The deep overburden sampling i d e n t i z i e d  

s e v e r a l  s i g n i f i c a n t  go ld  anomalies w i t h  v a l u e s  of  up t o  1 o r  

2 ppm. These a r e  a s s o c i a t e d  w i t h  t h e  ga lena  occur rences ,  and 

l e a d ,  copper ,  s i l v e r ,  z i n c  anomal-ies i n  t h e  west a long  t h e  

n o r t h e r n  l i n e .  Anomalous gold  c o n t e n t s  a r e  found a t  2+75W. 

Gold l e v e l s  a r e  t y p i c a l l y  a t  t h e  d e t e c t i o n  l i m i t  i n  sha l low U 

s o i l s .  

1 2 .  Ar sen ic  (F ig .  8K) 

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

and copper, but anomaly contrasts are g r e a t e r  for arsenic. The 

g a l e n a  occurrence  a r e a  e x h i b i t s  v a l u e s  i n  excess  o f  1 0 0 0  ppm. 

Arsen ic  v a l u e s  n e a r  3+00W have a lower degree  o f  c o n t r a s t  t o  

background and h igh  v a l u e s  a t  6+75W sugges t .  

13.  Antimony (Fig .  8L) 

S i g n i f i c a n t  antimony anomalies a r e  o u t l i n e d  i n  

a s s o c i a t i o n  wi th  go ld - l ead  anomalies  a long  bo th  l i n e s  o f  

sampling.  Highest  antimony v a l u e s  a r e  found n e a r  t h e  ga l ena  

occur rence  i n  bedrock and o v e r l y i n g  overburden.  Most antimony. uuj 
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c o n c e n t r a t i o n s  i n  sha l low overburden samples a r e  a t  t h e  2 ppm 

d e t e c t i o n  l i m i t .  A n o t a b l e  except ion  lies a t  4+OO:iT \{here 

antimony has  accumulated w i t h i n  t h e  till s e c t i o n .  

1 4 .  Vanadium (Fig .  8M) 

Vanadium l e v e l s  a re  n o t a b l y  h i g h e r  i n  t h e  east  t h a n  

i n  t h e  w e s t .  A vanadium anomaly i s  appa ren t  i n  t h e  r e g i o n  

su r round ing  4+00W. The a r e a  o f  d e t a i l e d  rock  c h i p  sampling 

and bedrock t o  t h e  e a s t  of t h e  ga lena  showing i s  vanadium- 

r i c h  compared t o  vanadium c o n t e n t s  i n  t h e  w e s t .  Vanadium 

c o n t e n t  o f  bedrock nea r  7+00W i s  h i g h ,  b u t  vanadium .charac te r  

o f  t h e  rock  h a s  n o t  been t r a n s l a t e d  t o  t h e  o v e r l y i n g  s o i l .  

15 .  S t ront ium (Fig .  8N) 

Stront ium c o n t e n t  of  bedrock t e n d s  t o  be enhanced 

r e l a t i v e  t o  o v e r l y i n g  overburden.  T h i s  r e l a t i o n s h i p  i s  
\ 
I 

p a r t i c u l a r l y  w e l l  d e f i n e d  a long  t h e  n o r t h e r n  l i n e .  A J1 

s i g n i f i c a n t  accumulat ion o f  s t r o n t i u m  o f  130 t o  150 pprn 

l e v e l s  i s  found around 3+75W compared t o  backgrounds of  l ess  

t h a n  55 ppm. The ga lena  occurrence  l i e s  w i t h i n  a zone o f  

average strontium values. Lowest strontium concentrations are 

.) 

found t o  t h e  west o f  bo th  l i n e s .  

1 6 .  Barium (Fig .  80x3 

Barium d i s t r i b u t i o n  i s  s i m i l a r  b u t  n o t  i d e n t i c a l  t o  

s t r o n t i u m .  Barium enrichment c h a r a c t e r i z e s  t h e  v i c i n i t y  o f  

p i t  1 7  and p i t  2 2  a long  t h e  n o r t h e r n  l i n e .  Barium c o n t e n t s  

a t  t h e  ga l ena  occurrence  a r e  a t  background l e v e l s ;  t h e  barium 

c o n t e n t  i n c r e a s i n g  i n  bedrock immediately eas tward .  Barium 

c o n c e n t r a t i o n s  i n  bedrock appear  t o  form anomalies  r a t h e r  
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than exhibit high backgrounds as was the case for strontium. 

W 
17. Silica (Fig. SP)  

Silica follows barium in defining areas of enrichment 

in bedrock. Aqua regia soluble silica content of overburden 

is generally low except near 4+00W where an anomaly can be 

defined. 

18. Magnesium (Fig. 8Q) 

The magnesium distribution follows strontium and 

values are highest in the east. The magnesium content of 

bedrock in the east o f  the northern line subdivides a lapilli 

tuff unit into a variety of sublithologies. Overburden contents 

of magnesium are also higher in the east, and the distribution 

exhibits a lesser degree of contrast between magnesium values 

of shallow and deep till samples compared t o  strontium. The 

galena occurrence is not within a zone of magnesium enrichment, 

although rocks to the southeast of the galena are magnesium- 

rich. 

19. Calcium (Fig. 8 R )  - 

Calcium displays a very similar pattern to magnesium. 

The main difference is the appearance of some calcium 

enhancement in association with the galena occurrence. 

20.  Aluminum (Fig. 8s) 

Aluminum contents of bedrock are relatively uniform 

within the study area. Many of the lowest aluminum values 

are found in proximity to the galena occurrence. A significant 

aluminum anomaly in overburden complements base metal features 

around pit 18 OR the northern line (3+75111). 
WlW 
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2 1 .  Sodium (Fig .  8T) 

Sodium c o n t e n t s  a r e  r e l a t i v e l y  d e p l e t e d  sur rounding  

t h e  ga l ena  occurrence .  Enhanced sodium c o n t e n t s  t y p i c a l l y  

c h a r a c t e r i z e  b a s a l  till samples w i t h  t h e  excep t ion  o f  an 

anomalous f e a t u r e  around 3+75W. Bedrock i s  n o t  normally 

homogeneously h i g h  i n  sodium, b u t  a d j a c e n t  p a i r s  of  sodium- 

r i c h  samples sugges t  l i t h o l o g i c a l  u n i t s  have s u r f a c e  dimensions 

o f  about  25 metres. 

22.’ .  Potassium (F ig .  SUI 

A v e r y  h igh  c o n t r a s t  o f  potassium overburden anomaly 

compliments t h e  base  meta l  and major element anomaly c e n t e r i n g  

a t  3+75W. Elsewhere overburden c o n t a i n s  low potassium 

c o n t e n t s  w i t h  t h e  excep t ion  o f  t h e  i s o l a t e d  b a s a l  till sample. 

The a r e a  o f  t h e  ga lena  occurrence  i s  n o t  a po tass ium-r ich  

zone. 

Bedrock c o n t a i n s  h igh  potassium backgrounds a long  

t h e  wes te rn  p o r t i o n  of  t h e  n o r t h e r n  l i n e .  

c o n t e n t s  i n  o t h e r  r e g i o n s  fo l lows  t h e  sodium r e l a t i o n s h i p ,  

suggesting potassium enhancement is associated w i t h  geological 

u n i t s  having  about  a 25 met re  s u r f a c e  expres s ion .  

Enhanced potassium 

23. Phosphorus ‘(Fig. 8V)  

D i s t r i b u t i o n  of  phosphorus i s  n o t  a s  o u t s t a n d i n g  a s  

many of t h e  o t h e r  e lements .  Phosphorus backgrounds average 

h i g h e r  i n  overburden a long  e a s t e r n  p o r t i o n s  o f  bo th  l i n e s .  

A b a s a l  till anomaly can be d e f i n e d  between 3+75W and 2+5OW 

a long  t h e  n o r t h e r n  l i n e .  

Bedrock phosphorus c o n t e n t s  a r e  commonly l o w  a t  l e s s  
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t h a n  0 .13%,  excep t  f o r  t h e  wes te rn  two- th i rds  of t h e  south-  

wes te rn  l i n e  where v a l u e s  average  i n  excess  o f  0 . 1 9 %  phosphorus.  

The g a l e n a  occurrence  l i e s  a t  t h e  c o n t a c t  of  phosphorus- r ich  
'f*g 

and phosphorus-poor zones. 

24.  Titanium (Fig.  810  

Titanium c o n t e n t s  a r e  s l i g h t l y  h i g h e r  a long  t h e  

e a s t e r n  h a l f  o f  t h e  n o r t h e r n  l i n e  than  elsewhere on t h e  g r i d .  

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

25 .  Chromium (Fig .  8x1 

Chromium c o n t e n t s ,  l i k e  n i c k e l ,  a r e  r e l a t i v e l y  

homogeneously d i s t r i b u t e d  throughout  t h e  t r enched  a r e a .  
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D I S C U S S I O N  OF RESULTS 

W 
The 1982 s o i l  sampling program o u t l i n e d  s e v e r a l  

s i l v e r ,  l e a d ,  a r s e n i c ,  manganese, and z i n c  s o i l  anomalies 

a s s o c i a t e d  w i t h  a northward t r e n d i n g  s t ream d ra inage  i n  a 

predominant ly  overburden covered p o r t i o n  of  Gran 5 .  Anomalous 

geochemical responses  e x h i b i t e d  a h igh  degree  o f  c o n t r a s t  t o  

a d j a c e n t  background v a l u e s .  By comparison t o  geochemical 

r e l a t i o n s h i p s  a s s o c i a t e d  w i t h  t h e  suboutcropping Granges 

Capoose p r o j e c t ,  t h e  Gran 5 anomalies a r e  more r e s t r i c t e d  i n  

s i z e  and base  and p r e c i o u s  me ta l s  have accumulated t o  lesser  

degrees .  Recogni t ion  of  d i f f e r e n c e s  i n  overburden cover  a t  

t h e  Granges p r o s p e c t  and Gran 5 anomalies ( r e s i d u a l  s o i l s ,  

t a l u s ,  and d e r i v e d  col luvium v e r s u s  g l a c i a l  t i l l s  of  v a r i a b l e  

t h i c k n e s s  and poor ou tc rop  exposure 'on  Gran 5)  sugges ted  t h a t  

geochemical anomalies might have equa l  s i g n i f i c a n c e .  A program 

of  p i t t i n g  was recommended t o  a s s i s t  i n  a g e o l o g i c a l  assessement  

o f  t h e  unde r ly ing  ground and two l i n e s  of  p i t s  c o n s t i t u t e d  

fol lowup i n  1983. 

.The 1983 program can  be cons ide red  t e c h n i c a l l y  

s u c c e s s f u l .  The t r e n c h i n g  program i n t e r s e c t e d  an occurrence  

o f  ga l ena  which graded i n  excess  o f  5% combined l e a d  and 

z i n c  and about  90  gm/T s i l v e r  i n  a 1 t o  2 met re  wide zone 

a long  a northwestward t r e n d i n g  s t r u c t u r e .  The s t r u c t u r e  i s  

m i n e r a l i z e d  f o r  2 0 0  met res  a long  s t r i k e  and c o n t a i n s  up t o  

2 gm/T gold.  Discovery o f  a gold  a s s o c i a t i o n  was unexpected 

i n  view o f  t h e  low gold  v a l u e s  i n  o v e r l y i n g  s o i l s .  Discovery 

W 
of s i l v e r  b e a r i n g  ga lena  explain 's  a sma l l  p o r t i o n  of one o f  t h e  
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s o i l  anomalies ,  and o t h e r  m i n e r a l  occu r rences  a r e  p r e d i c t e d  

t o  be found u s i n g  s i m i l a r  fol lowup procedures .  

The t r e n c h i n g  program i d e n t i f i e d  some major geo- 

chemical  r e l a t i o n s h i p s .  Metal  l e v e l s  g e n e r a l l y  a r e  h i g h e r  

i n  b a s a l  till samples t h a n  i n  i n t e r m e d i a t e  till samples ,  

perhaps  due t o  two types  o f  till; b a s a l  till be ing  ve ry  

l o c a l l y  d e r i v e d ,  and t h e  upper till having a g r e a t e r  component 

of  t r a r , s p o r t .  

where bedrock geochemical s i g n a t u r e s  a r e  n o t  be ing  t r a n s f e r r e d  

upwards--for a m a j o r i t y  o f  t h e  elements .  

l i n e s  some mixing i s  e v i d e n t  and i n d i c a t i o n s  of  unde r ly ing  

Th i s  would appear  t o  be t h e  c a s e  i n  t h e  west  

I n  t h e  e a s t ,  on b o t h  

bedrock s u l p h i d e  occur rences  may be w i t h i n  t h e  range of normal 

s o i l  sampling. 

The geochemical survey  i s  a b l e  t o  map s i g n i f i c a n t  

W v a r i a t i o n s  i n  t h e  geochemical behaviour  o f  bedrock w i t h i n  

t h e  t r e n c h  a r e a ,  u n i t s  on t h e  e a s t e r n  h a l f  o f  t h e  g r i d  having . 

a d i f f e r e n t  e x p r e s s i o n  t h a n  those  i n  t h e  wes t .  The ga lena  

occur rence  l i e s  a long  t h e  boundary o f  t h e  two d i s t r i b u t i o n  

t y p e s  in t h e  s o u t h ,  but its n o r t h w a r d  p r o j e c t i o n  lies entirely 

w i t h i n  t h e  wes tern  zone. 

geochemistry i s  e v i d e n t  i n  t h e  e a s t ,  b u t  n o t  i n  t h e  west, 

sugges t ing  two d i f f e r e n t  c l a s s e s  of  overburden m a t e r i a l s .  

The main copper ,  manganese, a r s e n i c , .  i r o n ,  and o t h e r  element -1 

R e f l e c t i o n  o f  bedrock i n  overburden 

anomaly i s  found w i t h i n  t h e  l a t t e r  geochemical environment.  

The most  o u t s t a n d i n g  f e a t u r e  o f  t h e  geochemistry 

( b e s i d e s  t h e  ga lena  occurrence  and gold  anomalies)  i s  t h e  

major zone of  base  m e t a l ,  and t o  a l e s s e r  e x t e n t  go ld  and 
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s i l v e r  enhancement a s s o c i a t e d  w i t h  an up t o  2 0 0  metre wide 

w zone c e n t e r i n g  on 3+25W on t h e  n o r t h e r n  l i n e .  The source  

o f  t h i s  anomaly remains ups lope  and has  n o t  been i n t e r s e c t e d .  

The meta l  a s s o c i a t i o n  i s  v e r y  s i m i l a r  t o  t h a t  o f  t h e  Granges 

s i l v e r  p r o j e c t .  

The m a j o r i t y  of  s u r f a c e  s o i l  anomalies r e p r e s e n t e d  

by s i l v e r ,  z i n c ,  manganese and a r s e n i c  r e p r e s e n t  e lements  

which-are  r e a d i l y  s o l u b l e  i n  t h e  s u r f i c i a l  environment and 1 

were probably  t r a n s p o r t e d  t o  t h e i r  p r e s e n t  l o c a t i o n  

hydromorphical ly .  Leaching o f  s i l v e r  i s  t h u s  expec ted  from 

t h e  t i l l s ,  and followup procedures  should  focus  on l e a d  and 

z i n c  geochemical d i s t r i b u t i o n s .  

The ep i the rma l  model o f  Buchanan (1981) proposes  

t h a t  a p r e c i o u s  metsrl d e p o s i t  should have a geochemical 

s i g n a t u r e  of  t h e  fo l lowing  type .  

zone should  be antimony and bismuth anomalies .  Arsen ic  i s  

Overlying a p o t e n t i a l  o r e  

commonly concen t r a t ed  c l o s e r  t o  t h e  o r e  zone. The o r e  zone 

o f  go ld  and s i l v e r  i s  u n d e r l a i n  by base  meta l  occur rences .  

A t  t h e  Granges Capoose p r o s p e c t ,  l e a d  and z i n c  a r e  i n t i m a t e l y  

a s s o c i a t e d  w i t h  t h e  m i n e r a l i z e d  zone. Geochemical r e l a t i o n -  

s h i p s  on Gran 5 are  t h u s  f a v o u r a b l e ,  and a cont inued  program 

o f  p i t t i n g  t o  bedrock t o  s e a r c h  f o r  sou rces  of  s i l v e r  minera l -  

i z a t i o n  and a f avourab le  g e o l o g i c a l  environment i s  recommended 

ove r  t h e  t h r e e  anomalous zones.  

The v a l u e  of  t h e  Gra in  c l a ims  u l t i m a t e l y  rests w i t h  

a f avourab le  i n t e r p r e t a t i o n  o f  t h e  geo logy .  The p r e s e n t  
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knowledge o f  t h e  geology i s  t o o  l i m i t e d  t o  de te rmine  i t s  

f a v o u r a b i i i t y  or u n f a v o u r a b i l i t y .  More p i t t i n g  i s  r e q u i r e d  

t o  a c q u i r e  b a s i c  i n fo rma t ion .  A s y n t h e s i s  o f  g e o l o g i c a l  
hd 

and geochemical  i n fo rma t ion  fo l lowing  complet ion of a 1984 

program should  i d e n t i f y  d r i l l  t a r g e t s  o r  pe rmi t  t h e  ground 

t o  be  a v a i l a b - l e  f o r  j o i n t  v e n t u r e .  
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- 1 -  . 
Saznpl e Preparation s 

1- S o i f  samples are d r i e d  a t  GOo& and sieved t o  -80 mesh. 
- . .  

2. -Rock samples are pttlverized t o  -100 mesh. - 
Geochemical Analysis (AA and ICP) 

_ -  

. .'-- - . -  - - , -  -. _ .  - _  - - - -  
- : .: 0.5 gram sampyei a r e  digested i n  h o t  d i lu t e  aqua regia- in ' a  hoil-jr,g 

- . water b a t h  and d i lu t ed  t o  10 ml w i t h  demineralized water. -Extracted ine'l:rtls 
are cktermined by : .- . .  

A- Atomic' Absorpti oil  (Ah) - .  

As*, BV-; Cd*, Coy Cu, Fe, Ga, I n ,  Mn, No, Ni, Pb, Sb*> T?, 11, Zt1 

( * denotes w i t h  backgrr;und correction.) 

Ag, AI., As, Au, B, Ela, B i ,  Ca, Cd, Co, Cu, Cr, Fe, K ,  La? Mg, 

Mn, b, Na,'l.Ji,-P, Pb, Sb, Sr, Th, 75, U, V, \I, Zn. - 

B. I n d u c t i v e l y  Coup? ed Argon Plasma (IC?) 
. 

b -  
' 

- -  w -  . - 
- 8  

62ochernicaf Analysis f o r  n u .  
- .  

1C.O gram samp?es t h ~ t  have been igni- tcd overnite $t SOO°C are  - 
- d iges t ed  with h o t  d i l u t e  aqua regia, and  the clear s o l u t i o n  obtained is - _  

. extracted r.ti t h  lifethy'? ' Isobutyl  Ketone, 
. -  

Au is  de&mined i n  the't.II13K extract  by Atomic Absorption & j n g  . . -  

background correction ( D e t e c t i o n  L i m i t  = 5 ppb d i r e c t  AA and 1 pph gu-ahite An.) - 

Geochemical ,i\na?ysSs for nu, Pd, P t ,  Rh - . -  

IO: o - 30-0 gram. samples are subjected t o  F i r e  Assay preconcent ra t ion  
technjques t o  produce s i l v e r  beads. 

The s i lver  beads are dissolved and Au, Pb, P t  and Rh are determined 
i n  t h e  s o f u t i o n  by Atomic  Absorption. 

- .  'Geochemical Analysts f o r  As 

W 0.5 gram samplcs are digested w i t h  h o t  d.iItitc q t l a  regia and cIiItitect . 

t o  10 ml. 
(AA) o r  by Inductively Coup1 ed  Argon Plrtsintt ( X C P ) .  

As i s  determined -in the s o l u t i o n  by Graphi te  Furnace Atomic Absorption 



Othzr  Dfg2stions by' Request 
A, - 5  qn by I ml n i t r i c  and 3 m7 perchloric ac id  t o  funling, f i n a l  volu~r,e of 10 mls. 

i 
I .. 'Fr 

IS c 

HI, C'J 

u A 4  
7 c 6 8  1 - 5 3  

LA CR 
42.7 54.2 

1363 AI; 

204 5503 

I' E 
2-77 
C k  

,766 

1.27 
t: . 
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GE i.i E l? A L 1--  

- I -  -- I 
--2 -- J 
-4 
-2- 
- - I  
--2 -_ 
--4 

:!I 
-2 

-55 

-57 
4: 
- - I  
--2 
--3 
-4 
--5 
--6 
--7 

2-- 

-0- 
-I- 
-2- 

-3- 
-5- 

-5- 
-6- 

-7- 

-9- 
--I 

7s- 

e ory*n;c F . K L  

I .  fibrous. pca:f crgmic 
rwttcr 

2. Very sandy 
3. Sa& 
4. sand-silt 
5 .  Sand-sill-clay 
6.  S i l t  
7. Silt-cl..* 
e. Clay 
9. Gravel 

,. 
?.: . 
53. 

50.51 To? OF % k ? L €  I?iTiV.:*:.'.-C.* 

52-5s I 9 T T o *  OF $:*.>LE IfiiERV:L-Cn 

55.55 5 0 1 1  rcoP.126:: 

LH. Leaf. h.s-5 layer. undc- 
crmp0;sj rrr,ecarion Iring 
on the ground surface 
(do cot s.mPle) 

ganic-rich siner~l horizm 
usu~lly no deeper than 
I 5  cm fron Ihe surface 
(do n9t s~.-+Ie) 

&E. C r c y  to rhite (occJsionak 
l y  br0.n) leached 
horizo? near ground sur- . 
face, urually sandy: 

horizon a t  deplh (no nor 
sample) 

a1 horizm at drpths- 
greater than t.5 ca (eo 

1% Dark grey to black. or- 

-- 
.t . . accanpanicd by EF or 81 . . .  . .  

. .  . .. - ._ en. Black. orgmic-rich ainer- 

. not smpte) 
nF. Red bran. iron-rich 

ET. ermn. clay-rich horizon 
BG. Horizon which i s  water- . 

saturated r o s e  of thr 

horizon 

. .  year. identified by% 
. b r w n  mttles 
M. horizoa which is 

only sIiph:ly different 
in appearance f r m  undcr- 
lying parent m a t e r i a l  

-ceria1 for soil 

precipitate. in C horizon 

at vario.s depths 

cl. C2. C3. etc.-Parent 

Ck. hhite calcium carbanate 

It. 02. n 3  etc.-Itop rmvles  

TF. Talus f i n s  . .  

5. Bare of slop 

6. Depresrion 
7. Level 
8. Rollins 

76. Rado*-:lpha Meter8 dmnslope 
77. Radan--anmeterr - - -0; Underlies smp - - _- 
69- eedrock hand sample G. tarsan 
81. 8etrocC chips hand F. F~ surface srains 
81. Float hand s&-Fle 
83. Float chips %hand S V P l e  
81.. Orill core specimms 
85. C h m n c l  SJople 
85. Orill IludgC 

- ._ - R. Radioactirity -- 
604 

41 S h L E  E'l*JlROY*iNr 57.48 p!,! 
1 Tvndra-hu.mcLY 

49 S4nPLE TLXTUPE . 2. Tundra-dry . 3. Tw<ra-s+aa?y - 87. Drill chips 0 .  0rg.m ic-deconposed 
'83. High grade sample 1 -  Clay 4. Crarslanj. mead0*5 

5. Feat nounds 490. special m-ple-specif~ 2. S i l t  and fine sand 
rciearly l a k l  if high grade 3. Sand 6. Bw in depression 

7. Forest-coaiferous 
8. Forest-deci3uOuS 

Slccial "OKC 4. Cravcl 
5. Froren 

9. Forest-nixed For Leypvnchers benefit. 7's 
A. A l C e r  or will04 2.  P r e c i p i t a t e  

8. Twigs or undecwmscd e. Cultivated land 

be crosscd +and 0 ' s  ( le t ter)  6. Cmen:ed 

organic matter C.  Dcscrt. remi-arid 
0. Barren 
E. Talui fan 
F. Bank soil-strer- 
6. Bank soil-lake 

9 - 5 2  CVEPICE YlOTH OF SrREA'1-3 

decinal point in cot 51 (or cot 52 
i f  strean> IO E, wide) 

' HE?WELI:iL ILTIT  
. Fir.< prair,-$ f I 

--2 . Propyritic f I C  
Crrstal turfs --3 

-4 
-5 - -5 
--7 
-8 -->' 

3-- 

-I 
--I 
--2 
--3 --a 
--5 
-4 
-2- 
--I 
--2 

- 3- --I 
--2 

-5- 
--1 
--2 
--3 

4-- 

-1- 

-2- 
--I 
--2 
--3 
--I 
--5 
--6 
--7 
--1 

-3- 
--I 
--2 
--3 
-4 
-43 
-51 
-60 

-7- 
-e- 
- - I  
--2 
--3 
- - 4  
--5 

should be slashed 

. 3 , b  E 

57 SOIL TYPE' 

POJECT lnE!lT IF IC41 (OH 

A. 3. c..e:c. - proptrtles. 
anoollies ( ~ i r t  6 )  

H. b a 4  C u t  C. Chernorcrprairie soil 
usually under grassIan3 
or neat-. thick Ah >13ca* 
CA horizan at depth 

S. Solonetz-saline soi l ,  
high COnCChC of fide! 

1. Luvisol-CT hDrizsn . 
dia30o;tic 

P. Podral-CF horizom 
diagnostic 

8. Brunisol-SII h3r;ron is 
only B horizon of profih 

R. Regorol-l;trle or no soil 
dsvcloFent. NJ E soil 
horimn. only LH (naybe) 
and C horizon 

C. Cleysol-3t horira. 
diagnosric 

0. Organic Soil-bog v+pe- 
cation-no aineral r a t t e r  

53-55 At'iP.:GE DEPTH OF STXEAH-Cn 

55 STitEAII V E L O C I i Y  
1 .  Dry 
2. stagnant 
3. 51o* 
4. Uoderate 
5. Fast 
6. Turbulent 

I 3  OI'ERa'JZOitI TIANSPORT 

L.  Local 
E. Ex tens ive  
U. Unknwn 
n. n i x e d  - 1.- sources 

k6 Y41ER n?i'2nEtlT 

I. seepa>* 

45 DVERSUlDItl OalClH 
I .  T i l l -aap lar  boulders 
2. Durvash-sandy, rounded 

57 IHOlCdTE is  Tt.18UT.IPY 

R. Streae enters on right 

L. S t r e m  enters on left 
lo9kin.j  t o m  twin stred- 

looking down main screan  

59-63 LOCEL eiosOCK CO.l?OjlTlOX 

Estimate-use lists 1-4 

61 COLOU?-STRiAt! SEOIHEt.75 

1. tolocr noted in information 
63-65 COf;OJCT1'31S~-YATER 

- 67 KO?ITR~ll:CTIU:4 

nlank-none 
P. possible 
D. definite 

53-69 LOCAL BEOBQiT C W ? O S I T I O S  

Estipata-use lists 1-4 

61-66 - 
nunsell notation or 
abbrc#iation 

boulders 
3. Lake srjim~n:-ssadlsiIt 
4. AI Iruiun-streaa dewsi t 
5. Peat-bog 
6-  Colluriur 
7. Lake sediment-clay 

67 C O W A M I N A T I @ ? I  a. Tatus 
9. Uesidual 
A. Frost boil* :Use only if Blank-nonr 
8. Sccpa;e bo; I: forncd origin P. possible 

D. & f : " L * .  C. Boulder field" cannot be _......- . 63 OPGC'LIC FRACTIOY 

1 .  ninor acounr of  undccwpsed 

2. Large a m ~ n t  of undccomposed 
twigs. leavc5. etc. 46 EEDRlCK - 

n. nincralized ' 

P. Present richin l00m-203o 

D. Present w i t h i n  lOOm-200m 

I). Uoderlies sanple 8ite 
c. C o S l P n  
F. Fe 8urface SIains 
R. Radioactivity 

upslope 

do*nslope 

10 SHAPE OF COXSE FRICtEh7S 
A. Angular 

. 8. Rounded 
5.  Subroundsd. svbanpular 
H. nixed a b v c  t r p e ~  

twigs. leaves. el<. 

vegetation 

vegetation 

3. Minor amunt o f  %ell-decaposed 

4. Larpe amun: of uell-deccmpostd 

5. rosscs 
6. Sane sediment grains coated . . 

7. A l l  redincent grains coated 

8. LoDks like I d L C  sedinent . 48 

In organic. m a t t e r  

In organic m a t t e r  

m t e r i a l  

>I  CAHHC S O L 1 3  ABtLE 



1 1  
11 
1 1  

11 
11 
11 
11 
11 
41 
41 
4:  
41 
11 
41 
4i  
41 
4 1  
11 
41 
11 
11 
I1 
11 
11 
41 

ii 
12 

EL 44 
EL 33 
BR 31 
BR 61 
BE 41 
BR 4' L' 

BE 43 
B? 44 
BL 4 4  

1 

t.IR FE A5 
2 1112 3.3 . 4  
2 412 2.5 . 1  
2 350 2.1 .2  
2 57: 3.2 .? 
2 691 3 . 2  
2 422 2.5 .4 
2 493 3 .2 
2 776 3.! .? 
2 703 3 .2  
2 551 1.5 1.8 
2 502 2.1 2 
2 1163 1.5 2.! 
2 343 1.3 1.2 
2 1150 2.2 1.2 
4 ...-.v 5.7 2.1 
3 1732 3.5 2 
6 IQ45 2.5 1.8 
2 737 3 1.7 
2 1294 2.8 * <  

4 539 1.7 ! . I  
2 294 1.6 1 
3 Iqjt; 5.4 .E 
2 1261 2.3 . 7  
2 2i>58 3.2 .7 
2 ! !$5  2.7 * 5  
3 e24 3.3 .3 
2 416 2.6 .5 
2 624 3.1 .b  
2 3?l 4.8 . I  
5 694 2.3 2.2 

11 3 7  1.1 4 
2 493 4 .4 
2 1117 1.3 .3 
? I397 4 * 7  : 
2 2QC 3.2 , I  
5 875 2.5 4 
? 755 !.S 3.1 
2 1188 2.1 1.7 

7 7 7 L  



11 

11 
11 
11 
11 
4 
3 
1 
11 
4 1  
41 
41 

63 
34 

31 
11 
11 
l i  
11 
31 
31 
31 
11 
31 
31 
11 
31 
11 
I! 
31 
11 
11 
11 
11 
11 
13 
13 
13 
11 
41 
I1 
41 
41 
4 1  
a i  

11 
41 

1 

77 
Qd 

711 
rt;l 

T I  

5 
1 tz 
6 
7 
7 
E 

19 
9 
S 
9 

13 

10 
9 

12 
9 

11 
b 
b 
7 
7 
8 
e 

7 
B 
b 
6 

9 
7 

11 
6 
e 
9 

10 
10 
12 

7 
7 
b 
7 

12 

4 
4 

!t 
1 0 
9 

C 

-. 
i 

L 

- 
J 
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6 I f  501 1.5 3.9 
5 2 255 2.9 . I  
9 2 501 3.8 .4 
9 2 478 3.5 .? 
e 2 725 3.2 .5 
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APPENDIX 3A 

STATEMENT OF COSTS 

1) GRAN 1 - 6 CLAIMS 
2 )  LAID 1 - 4 CLAIMS 



STATEMENT OF COSTS 

GRAN 1 - 6 CLAIMS 

A .  Physical Work 

a) 
b) Construction of 200 metres of trenching, 40 test pits, 

Construction of 2 km of road using D8 and backhoe 

by backhoe. 

1) Bulldozer Rental (incl. mob./demob) $ 7500 

2 )  Backhoe Rental (incl. mob./demob.) 6400 

3 )  Fuels - Diesel, gas, propane (incl. 
shipping to field) 1500 

4) 

5 )  Rentals - 4x4 pick-up (incl. mileage, 
Accommodation - 4 men x 15  days x $50/day 3000 

insurance) 1000 

6) Crew-mob./demob. - (pro-rated) 600 

TOTAL $20,000 w 
B. 4 

1) BP Labour 

Project Geologist - Michael Smith 
June 1 - 20 
15 days x $200/day 

Geochemist - Stan Hoffamn 
Feb. 3 - 5/84 
2 days x $250/day 

$ 3000 

500 

Geological Assistant - Sally Robinson 
June 1 - 20 
15 days x $125/day 1875 

2) Rentals 

a) 4x4 truck (pro-rated) 
b) Radio Telephone 

1000 
100 

2700 3 )  

4) Mobilization/Demobilization -(pro-rated) 600 

Accommodation - 3 crew x 18  days x $50/day 



5 )  Contract Labour - 2 men x $150/day x 10 days 3000 

6) Fuels - diesel, gas, propane 1405 

7) Analyses - 350 samples x $13.05/sample 4570 
(incl. computer processing) 

8) Field Supplies 250 

9) Drafting -and Reproduction 400 

10) Report Preparation - 3 days x $200/day 600 

TOTAL $40,000 



STATEMENT OF COSTS 

LAID 1 - 4 CLAIMS 

A. Geological and Geochemical Surveys 

BP Labour 

Project Geologist - Michael Smith 
July 10 -14 
5 days x $200/day $ 1000 

Project Geologist - Michael Bradley 
July 1 - 5 
5 days x $200/day 1000 

Geological Assistant - Sally Robinson 
July 10 - 14 

2) Rentals 

3 )  

4) 

a) 4x4 Truck ( 7  days - pro-rated) ' $ 450 
b )  Mobile Radio Telephone 100 
c) Generator 100 

Accomodation - 3 crew x 6 days x $50/day 

Mobilization, demobilization 

3 crew - Vancouver return - (pro-rated) 
Analysis - 160 samples - $12.03/sample 
Computer Processing 

Geochemical Interpretation 

1 day x $300/day 

Supplies and Expendibles 

Drafting and Reproductions 

Report Writing - 4 days x $2OO/day 

TOTAL 

900 

500 

1 9 2 5  

500 

300 

400 

200 

800 

$8 , 800 



APPENDIX 3B 

APPORTIONMENT OF ASSESSMENT CREDITS 

1) GRAN 1 - 6 CLAIMS 
2) LAID 1 - 4 CLAIMS 



APFORTIONMENT OF ASSESSMENT CREDIT 
V 

GRAN 1 - 6 CLAIMS 

Value of Work: 1) Done on property $ 40,000 

2 )  Withdrawal - PAC Account 0 

3) Applied to C l a i m s  26,400 

Application of Work 

CLAIM # 

G R A N 1  

GRAN 2 

GRAN 3 

GRAN 4 

GRAN 5 

"GRAN 6 

RECORD # UNITS RECORDING DATE APPLY 

3969(8) 16 August 4, 1981 1 yr. @$100/yr. + 1 yr.  @$200/yr. = $4800 

3970(8) 16 August 4, 1981 1 yr. @$100/yr, + 1 yr, @$200/yr. = $4800 

3971(8) 16 August 4, 1981 1 yr. @$100/yr. + 1 yr. @$200/yr. = $4800 

3972(8) 16" August 4, 1981 1 yr. @$100/yr. + 1 .y r .  @$200/yr. = $4800 

3973(8) 1 2  August 4, 1981 1 yr. @$100/yr. + 1 yr .  @$200/yr. = $3600 

3674(8) 12 August 4, 1981 1 yr. @$100/yr. + 1 yr. @$200/yr. = $3600 
$26,400 

TOTAL PORK APPLIED = $26,400 

RECORDING FEE = $1,320 

RECORDING RECEIPT NO. 216977 -AUGUST 7,  1984 



APFOF?!XONMENT OF ASSESSMENT CREDITS 

LAID 1 - 4 CLAIMS 

Value of Work: 1) mne on property $8800 

2) Applied to Claims $8000 

Application of Work 

CLAIM # RECORD# UNITS RECORDINGDATE 
LAID 1 3875(8) 20 August 4, 1981 

APPLY 
1 yr. @$100/yr. = $2000 

LAID 2 3976(8) 20 August 4, 1981 1 yr. @$100/yr. = $2000 

August 4, 1981 1 yr. @$100/yr. = $2000 LAID 3 3977(8) 20 

LAID 4 3978(8) 20 August 4, 1981 1 yr. @$100/yr. = $2000 
$8000 

. 
Credit $800 Excess Credit to LAID 1 
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S. J. Hoffman 
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44. 

Statement of Qualifications 

Michael D. Smith 

I, Michael Smith of Suite 700 - 890 West Pender 
Street in Vancouver in the Province of British Columbia, 

Do Hereby State: 

1. 

2. 

3.  

W 4 ,  

That I am a graduate of Brock University, St. Catherine, 

Ontario, where'I obtained a B.Sc. (Hons,) degree in 

Geology in 1975. 

That I am a Fellow of the Geological Association of 

Canada. 

That I have been active in mineral exploration since 

1961, 

That I have practised my profession continuously as a 

geologist since 1975. 

Vancouver, B.C. 

Michael D. Smith 
Geologist 
BP MINERALS L I M I T E D  



L i s t  of Q u a l i f i c a t i o n s  - S - J -  Hoffman 

45. 

B S c  1969  - P l c G i l l  U n i v e r s i t y  (€ ions  Geology and  C h e m i . s t r y )  

Fisc 1972  - The U n i v e r s i t y  of B r i t i s h  Columbia ( G e o c h e m i s t r y )  

PhD 1 9 7 6  - The U n i v e r s i t y  of B r i t i s h  Columbia ( G e o c h e m i s t r y )  

L i s t  of P u b l i c a t i o n s  

1. Hoffman, S.J., 1 9 7 2  
Geochemical d L s p e r s i o n  i n  bed rock  a n d  g lac ia l  o v e r b u r d e n  
a r o u n d  a copper property i n  south c e n t r a l  B r i t i s h  Columbia ,  
MSc thesis, u n p u b l i s h e d ,  U,B,C. ,  209 pp. 

2. Hoffman, S.J. a n d  F l e t c h e r ,  W O K . ,  1972  
D i s t r i b u t i o n  of copper at t h e  Dansey-Rayf ie ld  R i v e r .  
property,  s o u t h  c e n t r a l  B r i t i s h  Columbia-  
5. Geoch,  Expl- 1, 163-180. - 

3 ,  Hoffman, S.J. and Wasket t -Myers ,  M.J., 1 9 7 4  

V 

D e t e r m i n a t i o n  of molybdenum i n  s o i l s  and s e d i m e n t s  w i t h  
a m o d i f i e d  z i n c  d i t h i o l  p r o c e d u r e .  
J. Geoch. Expl,  3, 61-66. 

4, Hoffman, S.J., 1974  
P e b b l e  Cards - A r e c o r d  of t h e  coarse f r a c t i o n  of stream 
s e d i m e n t s  for g e o c h e m i c a l  e x p l o r a t i o n .  
J. Geoch, Exp l .  3 ,  387-388 - 

5. Hoffman, S-J, and Fletcher, W.K., 1976 

R e c o n n a i s s a n c e  g e o c h e m i s t r y  on  t h e  Nechako P l a t e a u ,  
B.C., u s i n g  l a k e  sediments. 
J- GeOCh. Exp l .  5 ,  101-114. - 

6 ,  Hoffman, S,JOJ 1976 
M i n e r a l  E x p l o r a t i o n  of the  Nechako P l a t e a u ,  c e n t r a l  
B r i t i s h  Columbia ,  u s i n g  l a k e  sediment geochemistry. 
PhD t h e s i s ,  u n p u b l i s h e d ,  U.B-C., 347 pp. 

7,  Hoffman, S.J. 1977  

T a l u s  f i n e  s a m p l i n g  a s  a r e g i o n a l  g e o c h e m i c a l  e x p l o r a t i o n  
t e c h n i q u e  i n  m o u n t a i n o u s  r e g i o n s .  
J, Geoch. Expl. 7, 349-360, - 

W 



8 .  Hoffman, S.J .  and Fletcher, W.K., 1979 
46. 

Sequential extraction of copper, zinc, iron, manganese 
and molybdenum from soils and sediments. 
In Geochemical Exploration 1978, Proceedings of the 
Seventh International Geochemical Exploration Symposium, 
Golden, Colorado, 289-299. 

9. Hoffman, S . J .  and Fletcher, W . K . ,  1981 
Detailed lake sediment sampling of anomalous lakes on 
the Nechako Plateau, central British Columbia - 
Comparison of trace metal distributions in Capoose 
and Fish Lakes. 
J. Geoch. Expl. - 14, 221-224. 

10. Hoffman, S . J .  and Fletcher, W . K . ,  1981 
Organic matter scavenging of copper, zinc, molybdenum, 
iron, and manganese, estimated by a sodium hypo- 
chlorite extraction (pH 9.5). 
J. Geoch. Expl. 15, 549-562. - 

11, Hoffman, S.J.? Arnold, P.M. and Zink, E.W., 1983 
Rapid field determination of copper by anodic stripping 
voltammetry (ASV) . 
In press, Encyclopedia of Earth Sciences. 

12- Hoffman, S . J . ,  1983 
L a k e  sediment geochemistry. 
In press, Encyclopedia of Earth Sciences. 

13. Hoffman, S.J. ,  1983 
Geochemical exploration for unconformity-type uranium 
deposits in permafrost terrain - Hornby Bay Basin, 
Northwest Territories, Canada. In press, J. Geoch. 
Expl.  

14. Hoffman, S.J., and Mitchell, G.G., 1983 
Microcomputers in geochemical exploration. Presented, 
Helsinki, August, 1983, to be published in the J. 
Geoch. Expl. 

List of Memberships 

1. Geological Association o f  Canada, since 1967. 

2. Canadian Institute of Mining and Metallurgy, since 1973. 

3 .  Association of Exploration Geochemists, since 1973. 

4 .  American Society of Agronomy, since 1973. 

5. Geochemical Society, since 1983. 



47. 

Other Oualifications 

1, Instructor on methods of geochemical exploration for 
the B.C, Department of Mines prospecting school, 
May 1977 - 1983 (7 years). 

2, Instructor, Short course on Geochemical Exploration 
in the Canadian Shield, McGill University, January 
1979. 

3 ,  Speaker, CIM in Prince George, B.C. on "Lake Sediment 
Geochemistry", May, 1977, 

4 .  Speaker, Geosciences Council, Yellowknife on "Lake 
Sedimentary Geochemistry, Hornby Bay area", December 
1978, and also December 1980. 

5. Instructor, Short course on Geochemical Exploration 
(computer a n d  statistical applications), Northwest 
Mining Association, Spokane, Washington, December 1979. 

6 ,  Council member, Association of Exploration Geochemists, 
1980-1984, 

7. Chairman, GOLD-81 Symposium. Precious Metals in the 
Northern Cordillera: April 12-15, 1981, Co-sponsored 
by the Association of Exploration Geochemists and the 
Cordilleran Section of the Geological Association of 
Canada , 

'crrrj 

8, Business Editor, Proceedings of the GOLD-81 Symposium 

9, Lecturer, Exploration geochemistry, University of British 

published February 1982. 

Columbia, credit course, 1983, 1984, 

10. Member, cornnittee to determine qualifications for geo- 
chemical option of professional geologist (P. Geol.), 
a sub classification of P, Eng., 1982-1983. 

11. Chairman, Geochemistry 1986 Symposium, to be held in 
Vancouver. 


