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1 INTRODUCTION 

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

m i n e r a l  e x p l o r a t i o n  f o r  copper  on a  p o r t i o n  o f  t h e  F a i r  

p r o p e r t y ,  Yukon T e r r i t o r y .  The work was done a t  t h e  r e q u e s t  

of  Energex M i n e r a l s  Ltd.  o f  Vancouver, B . C . ,  t h e  owners o f  

t h e  p r o p e r t y ,  a s  p a r t  o f  t h e i r  program o f  development  

recommended i n  May, 1981. 

F i e l d  work was done i n  September,  1981 and t h e  a c t i v i t i e s  

performed w e r e  g e o l o g i c a l  mapping, geochemical  s o i l  and r o c k  

c h i p  sampl ing ,  and d e t a i l e d  r o c k  sampl ing  o f  b o t h  m i n e r a l i z e d  

a r e a s  and r e p r e s e n t a t i v e  l i t h o l o g i e s .  These r e s u l t s  w e r e  

s u b s e q u e n t l y  combined w i t h  a  t e r r a i n  a n a l y s i s  and geochemical  

g r a d i e n t  a n a l y s i s  f o r  t h e  purposes  o f  o u t l i n i n g  copper  

m i n e r a l i z a t i o n  on  t h e  F a i r  c l a i m s  and e s t i m a t i n g  t h e  r a n g e  

o f  copper  v a l u e s  t h a t  c a n  be e x p e c t e d  i n  t h e  a r e a .  

1.1 Loca t ion  and Access 

The F a i r  c l a i m s  a r e  l o c a t e d  a t  t h e  s o u t h  end o f  

F a i r c h i l d  Lake n o r t h  o f  t h e  Bonnet Plume R i v e r  i n  

n o r t h e a s t e r n  Yukon T e r r i t o r y  ( F i g u r e  1).  The c l a i m s  a r e  

s i t u a t e d  w i t h i n  N a t i o n a l  Topographic System a r e a  106 C/13 

and a r e  c e n t e r e d  a t  approx imate ly  64'57'N l a t i t u d e  and 

133O45'W l o n g i t u d e .  

Access t o  t h e  p r o p e r t y  i s  by f i x e d  wing a i r c r a f t  from 

t h e  town o f  Mayo t o  F a i r c h i l d  Lk., a  d i s t a n c e  o f  

approx imate ly  190 km (120 m i )  . A rough t o t e  r o a d ,  a b o u t  

0.8 km ( 0 . 5  m i )  l o n g ,  c o n n e c t s  a  c a m p s i t e  a t  t h e  s o u t h e a s t  

s i d e  o f  F a i r c h i l d  Lake w i t h  o l d  t r e n c h e s  i n  t h e  a r e a  where 

t h e  p r e s e n t  work was c e n t e r e d .  There  i s  a  w i n t e r  c a t  r o a d  

from Hansen Lakes n e a r  E l s a ,  Y .T.  t o  t h e  Bonnet Plume River  

a r e a  by way o f  B r a i n e  P a s s  and McClusky Lake. 

I n  g e n e r a l ,  t h e  Wernecke Mountains a r e a  t o  t h e  n o r t h e a s t  

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

C a r i b o o  Geotechn ica l  S e r v i c e s  Ltd.  d 
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f i e l d  of  m ine ra l  e x p l o r a t i o n .  A number o f  p r o s p e c t s  a r e  i n  

advanced s t a g e s  of  i n v e s t i g a t i o n  and may soon r e a c h  t h e  

development s t a g e .  Of t h e s e ,  t h e  P r i s m  Resources L td .  

Kathleen Lakes s i l v e r ,  l e a d ,  z i n c  d e p o s i t ,  th rough  s u r f a c e  

and underground diamond d r i l l i n g  a s  w e l l  a s  underground bu lk  

sampl ing,  has  i n d i c a t e d  s u f f i c i e n t  g r a d e  and tonnage t o  be a  

p o t e n t i a l l y  economic d e p o s i t .  I t  i s  l o c a t e d  o n l y  70 krn s o u t h  

of  t h e  F a i r  p r o p e r t y .  The O r t e l l  Lake d i s c o v e r y  be long ing  

t o  Canadian S u p e r i o r  Exp lo r a t i on  Ltd.  i s  p a r t  o f  t h e  same 

l e a d ,  z i n c ,  s i l v e r  b e l t  and i s  l o c a t e d  105 km t o  t h e  south-  

s o u t h e a s t  o f  t h e  F a i r  c l a ims .  

A number o f  o t h e r  p r o j e c t s  i n  t h e  Bonnet Plume d i s t r i c t  

show promis ing p o t e n t i a l  and w e r e  diamond d r i l l e d  i n  1981. 

These i n c l u d e  Rio T i n t o ' s  mass ive  s u l p h i d e  l e a d ,  z i n c  

p r o s p e c t  l o c a t e d  1 5  km sou thwes t  o f  t h e  F a i r  c l a i m s ;  and 

Archer ,  Cathro  and A s s o c i a t e s  Wernecke J o i n t  Venture  

uranium p r o p e r t y  l o c a t e d  1 5  km t o  t h e  e a s t .  I n  a d d i t i o n ,  

e x t e n s i v e  diamond d r i l l i n g  ha s  been c a r r i e d  o u t  s i n c e  1978 

by Pan Ocean O i l  Ltd.  on  a  uranium p r o s p e c t  and on  c o b a l t ,  

copper  p r o s p e c t s  l o c a t e d  55 k m  and 5  krn r e s p e c t i v e l y  t o  t h e  

nor thwes t .  

The development o f  a l l  t h e  above l i s t e d  p r o p e r t i e s  i s  

c o n t i n g e n t  upon t h e  development o f  power and t r a n s p o r t a t i o n  

i n f r a s t r u c t u r e  i n  t h e  a r e a .  To t h i s  end,  Pan Ocean O i l  Ltd.  

h a s  been a c t i v e l y  d r i l l i n g  t h e  Bonnet Plume c o a l  f i e l d s  

s i n c e  1978. pub l i shed  f i g u r e s  a s  o f  1981 show d r i l l  proven 

r e s e r v e s  o f  120,000,000 t onnes  o f  h i g h  q u a l i t y  the rmal  c o a l  

i n  t h e  I l l t y d  Creek d e p o s i t ;  l o c a t e d  65  km nor thwes t  o f  t h e  

F a i r  c l a i m s ;  a s  w e l l  a s  i n  e x c e s s  o f  535,000,000 t onnes  o f  

i n d i c a t e d  and i n f e r r e d  r e s e r v e s  i n  s i x  o t h e r  nearby d e p o s i t  

a r e a s .  A f a v o u r a b l e  p r e l i m i n a r y  mining f e a s i b i l i t y  s t udy  

h a s  been completed on t h e  I l l t y d  Creek d e p o s i t .  Pan Ocean 

ha s  a l s o  been r e s p o n s i b l e  f o r  t h e  re-opening o f  t h e  Wind 

C a r i b o o  G e o t e c h n i c a l  S e r v i c e s  L td .  + 



River  w i n t e r  road  i n t o  t h e  Bonnet Plume a r e a ,  which was used 

a s  r e c e n t l y  a s  1980 a s  a  c a t e r p i l l a r  t o t e  r o a d .  

1 . 2  Ownership and Claims S t a t u s  

The 32 m i n e r a l  c l a i m s  o f  t h e  F a i r  p r o p e r t y ,  shown i n  

F i g u r e  2 ,  a r e  h e l d  by Energex M i n e r a l s  Ltd .  Tab le  1 

summarizes p a r t i c u l a r s  o f  t h e  c l a i m s .  The g e o l o g i c a l  work 

done f o r  t h i s  r e p o r t  was on c l a i m s  22, 23, 24, 25, 26, 29, 

31 and 33. 

T a b l e  1. Summarv of  c l a i m  i n f o r m a t i o n .  

C l a i m  N a m e  Recording -Date Gran t  Number Recorded 
Holder  

F a i r  1-8 May 23, 1978 YA30243-YA30250 Energex 
M i n e r a l s  Ltd  

F a i r  1 0 , l l  May 30,  1974 Y88673-Y88674 I t  

F a i r  13-34 May 23, 1978 YA30251-YA30272 I t  

1.3  Refe rences  

The f o l l o w i n g  i s  a  l i s t  o f  a v a i l a b l e  p u b l i c  and p r i v a t e  

r e p o r t s  r e l e v a n t  t o  t h e  F a i r  p r o p e r t y .  

- Archer ,  A.R. and  Schmidt ,  U . ;  M i n e r a l i z e d  B r e c c i a s  o f  
E a r l y  P r o t e r o z o i c  Age, Bonnet Plume R i v e r  D i s t r i c t ,  
Yukon T e r r i t o r y ,  October  1977,  1 9  pp, Archer ,  Ca th ro  
and A s s o c i a t e s  Ltd .  

- Delaney, G . D . ;  A p r o g r e s s  Repor t  on  S t r a t i g r a p h i c  
I n v e s t i g a t i o n s  o f  t h e  Lowermost S u c c e s s i o n  o f  
P r o t e r o z o i c  Rocks, Nor thern  Wernecke Mountains,  Yukon 
T e r r i t o r y ,  1978,  G.S.C. Open F i l e  Repor t  EGS 1978-10. 

- Ikona ,  C.K. and Yeager,  D . ;  Compi la t ion  Repor t  on  t h e  
F a i r  Minera l  Cla ims,  May 1981,  17  pp,  pamicon 
Developments Ltd.  

\ C a r i b o o  G e o t e c h n i c a l  Serv ices  L td .  
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1 . 4  P r e v i o u s  Exp1oratio.n and Development 

The f o l l o w i n g  h i s t o r y  i s  based on  t h a t  p r e s e n t e d  by 

Ikona and Yeager (1981) i n  t h e i r  c o m p i l a t i o n  r e p o r t .  

Regional  

Copper showings i n  t h e  a r e a  w e r e  n o t e d  by t r a p p e r s  i n  

t h e  e a r l y  1 9 0 0 ' s .  S i n c e  t h e n  t h e  a r e a  h a s  r e c e i v e d  

s p o r a d i c  m i n e r a l  e x p l o r a t i o n  a c t i v i t y .  I n  1971,  t h e  

d i s c o v e r y  o f  l e a d  and z i n c  showings i n  t h e  r e g i o n  b rough t  

a t t e n t i o n  t o  t h e  a r e a  o n c e  a g a i n .  I t  was d u r i n g  t h i s  

a c t i v i t y  t h a t  t h e  e x i s t e n c e  o f  uranium was recogn ized  i n  t h e  

P r o t e r o z o i c  b a s i n  h o s t i n g  t h e  F a i r  c l a i m  group.  Subsequent  

e x p l o r a t i o n  work h a s  d i s c o v e r e d  many c o p p e r ,  i r o n ,  uranium 

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

p r o s p e c t s .  

1 . 4 . 2  P r o p e r t y  

The F a i r  c l a i m  group  was o r i g i n a l l y  a c q u i r e d  by M r .  C.  

B o i t a r d  f o r  t h e  copper  showings which had been recogn ized  

f o r  some t i m e .  I n  1974,  w h i l e  under  o p t i o n  t o  Menika 

Mining L t d . ,  a n  a i r b o r n e  magne t i c  and  VLF-EM s u r v e y  was 

c a r r i e d  o u t  by G e o t r o n i c s  Surveys  Ltd.  The g e o p h y s i c a l  

maps, by D.G.  Mark, from t h i s  su rvey  accompany t h e  r e p o r t  o f  

Ikona and Yeager (1981) .  I n  1974 Menika Mining diamond 

d r i l l e d  two h o l e s  l o c a t e d  on EM anomal ies  t h a t  w e r e  

i d e n t i f i e d  by t h e  g e o p h y s i c a l  survey.  These h o l e s  w e r e  

non-determinate  and t h e r e  i s  no known r e c o r d  of core 

l o g g i n g  a t  t h a t  t i m e .  The program t h e n  came t o  a h a l t  and 

t h e  p r o p e r t y  l a y  dormant  u n t i l  a c q u i r e d  by Energex i n  1978. 

I n  1978 t h e  e x p l o r a t i o n  emphasis  was f o r  uranium. The 

ground s o u t h  and w e s t  o f  F a i r c h i l d  C k .  was t h e  f o c u s  o f  much 

o f  t h e  work, c o n s i s t i n g  o f  g e o l o g i c a l  mapping, a ground 

s p e c t r o m e t e r  s u r v e y  ( U ,  K ,  Th) and geochemical  s o i l  sampling 

f o r  uranium. A t  t h e  same t i m e  d r i l l  c o r e  from t h e  1974 

C a r i b o o  G e o t e c h n i c a l  S e r v i c e s  L t d .  - 



program was examined and logged. 

A l l  of  t h e  1978 work i s  d e t a i l e d  i n  t h e  1981 r e p o r t  of 

Ikona and Yeager. The compi la t ion  map accompanying t h e i r  

r e p o r t  i s  inc luded  i n  Appendix I.  I n  a d d i t i o n  t o  compiling 

prev ious  work on t h e  p rope r ty  t h e s e  au tho r s  reviewed t h e  

n a t u r e  of  minera l  d e p o s i t i o n  i n  t h e  a r e a  and recommended a  

t h r e e  s t a g e  program of  development, a s  fo l lows:  

S tage  1 

a )  The 1978 g r i d  on t h e  southwest  s i d e  of  
F a i r c h i l d  Ck. be extended n o r t h e a s t  t o  i nc lude  
t h r e e  a r e a s  o f  magnetic anomalies and one 
VLF-EM anomaly. 

b )  The new g r i d  be g e o l o g i c a l l y  mapped and s o i l  
o r  rock c h i p  sampled. 

c )  The copper showings n o r t h e a s t  of  F a i r c h i l d  Ck. 
be sampled i n  d e t a i l .  

S tage  2 

a )  More complete geophysical  coverage be ob ta ined .  

b )  Geochemical s o i l  sampling o f  t h e  p rope r ty  be 
completed . 

Stage  3 

Contingent  upon t h e  r e s u l t s  of  t h e  e a r l i e r  s t a g e s  
a  program o f  diamond d r i l l i n g  could be s t a r t e d .  

The work desc r ibed  i n  t h e  p r e s e n t  r e p o r t  i s  t h a t  of  

S tage  1. The focus  of  t h e  work i s  on t h e  ground n o r t h e a s t  

o f  F a i r c h i l d  Ck. i n  t h e  v i c i n i t y  of one of  t h e  magnetic 

anomal ies ,  t h a t  w i th  t h e  h i g h e s t  peak s t r e n g t h  and s t e e p e s t  

g r a d i e n t ,  and known copper showings. D e t a i l s  of t h e  

prev ious  work a r e  i nco rpo ra t ed  i n t o  t h e  d e s c r i p t i v e  s e c t i o n s  

of t h e  r e p o r t  where a p p l i c a b l e .  
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2 GEOMORPHOLOGY 

2.1 Regional  

The p r o p e r t y  i s  on t h e  n o r t h  f l a n k  o f  t h e  Wernecke 

Mountains i n  n o r t h - c e n t r a l  Yukon. The r e l i e f  i n  t h e s e  

mounta ins  i s  a b o u t  1750 m (5200 f t ) .  The v a l l e y s  o f  t h e  

l a r g e r  r i v e r s  have e l e v a t i o n s  o f  a b o u t  600 m ( 2 0 0 0  f t )  and 

a r e  broad and f l a t  bottomed w i t h  b r a i d e d  d r a i n a g e  o r  U- 

shaped w i t h  more c o n f i n e d  d r a i n a g e .  The l a t t e r  have been 

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

r e g i o n  i s  c h a r a c t e r i z e d  by a  l a c k  o f  g l a c i a l  d e p o s i t s .  

T h i s  i s  i n  p a r t  due  t o  C o r d i l l e r a n  g l a c i e r s  b e i n g  r e s t r i c t e d  

on t h e  d r y ,  e a s t e r n  f l a n k  o f  t h e  Rocky Mtns. and i n  p a r t  due 

t o  r e c e n t  s o l i f l u c t i o n  p r o c e s s e s  making t h e  p r e s e r v a t i o n  o f  

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

P l e i s t o c e n e  c o n t i n e n t a l  g a l c i a t i o n  d i d  n o t  e f f e c t  t h i s  

p a r t  o f  t h e  Yukon. Mass-wasting i s  t h e  p r i n c i p a l  e r o s i o n  

p r o c e s s  a t  t h e s e  l a t i t u d e s  i n  e a s t e r n  Yukon. Evidence  o f  

s o l i f l u c t i o n ,  t h e  s low d o w n h i l l  movement o f  w a t e r  s a t u r a t e d  

s o i l  o r  r e g o l i t h ,  i s  c l e a r l y  seen  on a e r i a l  pho tographs  o f  

t h e  r e g i o n  as s t r i p e d  l o b a t e  forms on  t h e  more g e n t l e  s l o p e s .  

The s t e e p  rocky  s l o p e s  a r e  c h a r a c t e r i z e d  by t a l u s  w i t h  

l i t t l e  so i l  p r o f i l e  o r  v e g e t a t i o n  development .  On t h e  

g e n t l e r  s l o p e s  where s o i l  h a s  deve loped  d e b r i s  and e a r t h  

f l o w s  a r e  common. P e r i o d i c  f l o o d i n g  d u r i n g  s p r i n g  run-off  

and summer storms are e f f e c t i v e  a g e n t s  i n  t r a n s p o r t i n g  much 

o f  t h e  mass-wasted m a t e r i a l .  The mountainous a r e a s  have  

numerous s t e e p  V-shaped g u l l i e s  w i t h  f i n e l y  f l u t e d  s i d e s .  

T r e e l i n e  i n  t h e  r e g i o n  i s  between 760 and 900 m (2500 t o  

3 0 0 0  f t ) .  Even i n  t h e  m o s t  f o r e s t e d  low l y i n g  a r e a s  t h e  

growth i s  s p a r s e  b l a c k  s p r u c e  and low s h r u b s .  
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Prope r ty  

F igu re  3  i s  a  p o r t i o n  o f  t h e  1: 50,000 topograph ic  map 

( N . T .  S. 106 C/13) cover ing  t h e  p r o p e r t y .  F a i r c h i l d  Creek, 

t h e  c r eek  d r a i n i n g  s o u t h  from F a i r c h i l d  Lake, meanders 

through an open v a l l e y  u n t i l  it r eaches  a  gorge  c u t  i n  rock 

and d rops  abou t  20 m t o  a  l a r g e r  t r i b u t a r y  r i v e r  o f  t h e  

Bonnet Plume River .  To t h e  southwest  o f  F a i r c h i l d  Ck. a r e  

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

nor thwes t ,  On t h e  n o r t h e a s t  s i d e  o f  t h e  c r eek  i s  a  w e l l  

d e f i n e d  t a l u s  f a n  developed on t h e  southwest  s l o p e  o f  h i l l  

5076 and which ha s  c o n t r i b u t e d  m a t e r i a l  t o  t h e  n o r t h e a s t e r n -  

most p a r t  o f  t h e  g r i d  a r e a  mapped i n  t h i s  s tudy .  There i s  

a  w e l l  developed bench u n d e r l a i n  by t h i n l y  l amina ted  

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

Below t h e  bench i s  a  moderate  s l o p e  o f  a l l u v i a l  sands  and 

g r a v e l s .  A s o l i f l u c t i o n  s t ream t e r m i n a t e s  ve ry  n e a r  t h e  

gorge  on F a i r c h i l d  Ck. and can  be t r a c e d  on  a i r  pho tos  f o r  

abou t  1 /2  km from i t s  o r i g i n  on t h e  w e s t  f l a n k  o f  t h e  l a r g e  

t a l u s  f a n  between h i l l s  5076 and 5060. On t h e  s o u t h  s i d e  

of  t h i s  s o l i f l u c t i o n  s t ream i s  an embankment o f  g l a c i o -  

f l u v i a l  m a t e r i a l ,  p robab ly  r e l a t e d  t o  t h e  was t ing  o f  t h e  

v a l l e y  g a l c i e r  t h a t  occupied t h e  v a l l e y  immediately t o  t h e  

sou th .  There a r e  a  few occu r r ences  o f  fe lsenmeer  ( f r o s t  

b o i l s  o f  r o c k ) ,  a t  l e a s t  two o f  which c o n t a i n  m i n e r a l i z e d  

rock.  These a r e  n o t  p a r t  o f  t h e  l a r g e r  t a l u s  l o b e s  o r  

s o l i f l u c t i o n  s t r eams  and have a  l o c a l  o r i g i n .  S o i l  p r o f i l e s  

a r e  sha l low,  less  t h a n  1/2 m ,  and a r e  poo r ly  developed.  

3 BRIEF STATEMENT OF REGIONAL GEOLOGY 

A t h i c k  succes s ion  o f  P r o t e r o z o i c  s t r a t a  a r e  exposed i n  

t h e  n o r t h e r n  Wernecke Mountains. Th i s  succes s ion ,  more t han  

1 3  km t h i c k ,  i s  termed t h e  Wernecke Supergroup (Delaney, 
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1 9 7 8 ) .  These rocks  u n d e r l i e  abou t  5 0 0 0  square  km and a r e  o f  

He l ik i an  and p o s s i b l y  La t e  Aphebian age  (Archer and Schmidt,  

1 9 7 7 ) .  They a r e  unconformably o v e r l a i n  by Hadrynian s t r a t a  

of  t h e  ~ a c k e n z i e  Mtns. t o  t h e  n o r t h e a s t  and e a s t .  The 

Wernecke Supergroup i s  composed o f  t h r e e  groups .  From 

o l d e s t  t o  youngest  t h e s e  a r e  t h e  F a i r c h i l d  Lake, Q u a r t e t ,  

and G i l l e s p i e  Lake Groups. 

The F a i r c h i l d  Lake Group i s  of  a t  l e a s t  4 km o f  f i n e  

g r a i n e d  c l a s t i c  sediments  w i t h  in te rbedded  ca rbona t e s .  

These a r e  o v e r l a i n  conformably by up t o  5 km o f  t h i n l y  

i n t e rbedded  s l a t e s ,  s i l t s t o n e s  and a r g i l l i t e s  w i t h  minor 

sands tone  o f  t h e  Q u a r t e t  Group. The G i l l e s p i e  Group 

conformably o v e r l i e s  t h e s e  and i s  o f  t h i c k  bedded dolomite .  

The c l a s t i c  r ocks  of t h e  Supergroup have been r e g i o n a l l y  

dynamothermally metamorphosed t o  t h e  lower g r e e n s c h i s t  f a c i e s .  

E r r a t i c a l l y  d i s t r i b u t e d  throughout  t h e  Wernecke 

Supergroup a r e  i r r e g u l a r  shee t - ,  d ike - ,  o r  p i p e - l i k e  

b r e c c i a  bod ies .  These range  from a few meters t o  more t h a n  

8 0 0  meters i n  s i z e .  A wide v a r i e t y  o f  t y p e s  a r e  p r e s e n t ,  

b u t  a l l  a r e  composed o f  r ocks  found i n  t h e  immediately 

a d j a c e n t  o r  unde r ly ing  ground. copper and i r o n  m i n e r a l i z a t i o n  

a r e  d i r e c t l y  r e l a t e d  t o  t h e s e  b r e c c i a s .  Uranium occu r r ences  

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

where potass ium f e l d s p a r  and/or hema t i t e  a l t e r a t i o n  i s  

p r e s e n t .  C o b a l t i t e ,  f l u o r i t e ,  i l m e n i t e ,  and molybdenum a r e  

a s s o c i a t e d  w i th  t h e  b r e c c i a  bod ies  i n  minor amounts (Archer 

and Schimdt, 1977 ) .  

Lamprophyre d i k e s  and f i n e  t o  medium g r a i n e d  gabbro and 

d i o r i t e  d i k e s  a l s o  o c c u r  i n  t h e  r eg ion .  

Rocks o f  t h e  Wernecke Mountains have been deformed by 

two major  de format ions .  The f i r s t  o f  t h e s e  involved 

P r o t e r o z o i c  s t r a t a  and r e s u l t e d  i n  i n t e n s e  f o l d i n g ,  

f a u l t i n g ,  t h e  p roduc t ion  o f  s t r o n g  a x i a l  p l ane  c l eavage  and 
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almost  v e r t i c a l  f o l i a t i o n .  The second ep isode  of  deformation 

a f f e c t e d  bo th  P ro t e rozo ic  and Pa leozoic  s t r a t a .  I t  was 

compar i t i ve ly  weak and r e s u l t e d  i n  broad open f o l d i n g  and 

minor o v e r t h r u s t i n g  . 

4 PROPERTY GEOLOGY 

4 . 1  I n t r o d u c t i o n  

F igu re  4 shows t h e  l o c a t i o n  o f  t h e  g r i d  e s t a b l i s h e d  

du r ing  t h e  S tage  1 work, September 1 5  t o  23, 1981. The 

l o c a t i o n  of  "Grid A" ( t h a t  of  Ikona,  1 9 7 8 ) ,  t r e n c h e s  

d a t i n g  from 1974, t h e  t o t e  road ,  t h e  campsi te  on F a i r c h i l d  

Lake and t h e  approximate c la im boundar ies  a r e  i n d i c a t e d  i n  

t h i s  Figure .  

The g r i d  was t i e d  i n t o  Grid A a long  t h e  l a t t e r ' s  

n o r t h e r n  l i m i t ,  l i n e  1+60 m N. Numbering o f  t h e  g r i d  

s t a t i o n s  was consecut ive  t o  t h a t  of  Grid A. S t a t i o n s  were 

p laced  a t  40 m i n t e r v a l s  and l o c a t e d  by compass and hip- 

cha in .  Slopes  between g r i d  s t a t i o n s  were recorded and 

where s l o p e  r e d u c t i o n s  were g r e a t e r  t han  1/2  m i n  a  4 0  m 

i n t e r v a l  ad jus tments  i n  t h e  p l o t t e d  p o s i t i o n  of  a  s t a t i o n  

w e r e  made. A l l  work was p l o t t e d  o r i g i n a l l y  ( i n  t h e  f i e l d )  

a t  a  s c a l e  of  1:500. 

4.2 Li thology 

F igu re  5 i s  an  ou tc rop  map o f  t h e  a r e a  examined. 

P r e s e n t  a r e  c l a s t i c  rocks  o f  t h e  F a i r c h i l d  Lake Group; 

a r g i l l a c e o u s  l imes tone ,  c a l c a r e o u s  s i l t i t e  and s l a t e ,  and 

s i l l s  of b a s i c  h o r n f e l s  o f  unknown a f f i l i a t i o n .  North and 

sou th  of  F a i r c h i l d  C k .  a r e  b r e c c i a t e d  ou tc rops  of  l imestone.  

These r e p r e s e n t  t h e  b r e c c i a  bodies  t h a t  a r e  widespread 

throughout  t h e  Wernecke Mtns. 
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4 . 2 . 1  C l a s t i c  Rocks 

L igh t  t o  d a r k  g r a y  wea ther ing ,  l i g h t  p i n k i s h  t o  p u r p l i s h  

g r ay  o r  g r e e n i s h  g r a y  a r g i l l a c e o u s  l imes tones  and c a l c a r e o u s  

m e t a s i l t i t e s  a r e  t h e  most abundant  c l a s t i c  r ocks  i n  t h e  a r e a .  

These are f i n e  g r a i n e d  t o  m i c r o c r y s t a l l i n e  and commonly 

f i n e l y  l amina ted .  I n  p l a c e s  t h e  l imes tones  a r e  c r y s t a l l i n e ,  

medium g r a i n e d  w i th  a  m o t t l e d  a s p e c t .  Pe t rog raph i c  

examinat ion showed t h e  c a l c a r e o u s  rocks  t o  c o n s i s t  mos t ly  

of  f i n e  g r a ined  anhed ra l  q u a r t z  groundmass (30-50%) w i th  

i n t e r s t i t i a l  c a l c i t e  (20-35%).  The remainder of  t h e  rock  

i s  made up of  ragged b i o t i t e  ( less  than  5 % ) ,  hema t i t e  and 

magne t i t e  (5 -15%) ,  and c h l o r i t e  ( less than  5 % ) .  

The r o c k s  have been r e g i o n a l l y  dynamothermally 

metamorphosed t o  a  medium g rade  and l o c a l l y  t h e r m a l l y  

metamorphosed a l s o  t o  a medium g rade  (hornblende h o r n f e l s  

f a c i e s ) .  I n  most l o c a l i t i e s  t h e  the rmal  metamorphism i s  n o t  

r e a d i l y  appa ren t  because  t h e  c a l c a r e o u s  m e t a s i l t i t e s  l a c k  

s u f f i c i e n t  r e a c t i v e  components. One p a r t i c u l a r  s i te  o f  

c a l c - s i l i c a t e  h o r n f e l s  i s  a  fe lsenmeer  some 12  by 6 m i n  

a r e a  i n  t h e  v i c i n i t y  o f  5+95 E ,  3+00 N ( assayed  samples 

FS-1-1, 1-2, 1 -3 ) .  Th is  r ock ,  whose p a r e n t  i s  cons ide red  

t o  have been a  c a l c a r e o u s  g r i t ,  i s  speckled wh i t e ,  g reen  and 

brownish g r a y ,  medium g r a i n e d  and t h i n l y  l a y e r e d .  The rock  

c o n s i s t s  o f  euhed ra l  medium g ra ined  p l a g i o c l a s e  porphyro- 

b l a s t s  (25-30%) i n  a f i n e  g r a i n e d  q u a r t z  groundmass w i t h  

i n c l u s i o n  f i l l e d  p o r p h y r o b l a s t s  o f  g a r n e t  ( 1 5 % ) .  F ine  

g r a ined  g r e e n  diopsi.de, p a l e  t o  b lue  g r e e n  a c t i n o l i t i c  

hornblende (pyroxene + amphibole 15-20%) , b i o t i t e  ( 5 % )  , f i n e  

g r a i n e d  i n t e r g r a n u l a r  ca lc i te  (5-10%) and opaques (10-20%) 

make up  t h e  remainder  o f  t h e  rock.  Th is  h o r n f e l s  i s  

s t r o n g l y  magnet ic  and i s  s h o t  w i th  f i n e  g r a ined  magne t i t e .  

O f  lesser abundance i s  acces so ry  hema t i t e  and minor amounts 

(5-10%) o f  d i s s emina t ed  f i n e  g r a ined  c h a l c o p y r i t e .  
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A l t e r a t i o n ,  i n c l u d i n g  h e m a t i z a t i o n  and c h l o r i t i z a t i o n ,  

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

o f  b r e c c i a t i o n .  The b r e c c i a t e d  o u t c r o p s  a r e  commonly p ink 

o r  p u r p l i s h .  

I n  t h e  one  o u t c r o p  where t h e  c a l c a r e o u s  r o c k s  c l e a r l y  

o v e r l i e  b a s i c  h o r n f e l s  (4+00 E ,  3+70 N )  t h e  m e t a s i l t i t e s  

have been c h l o r i t i z e d  w i t h  f i n e  g r a i n e d  c h l o r i t e  forming 

a b o u t  30% o f  t h e  groundmass. These same r o c k s  ahve  been 

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

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

I n  t h e  e a s t e r n  p a r t  o f  t h e  a r e a  i s  a low e l o n g a t e  k n o l l  

o f  medium g r a y  t o  b l a c k  s l a t e  w i t h  a  w i d e l y  spaced k ink  

c l e a v a g e .  

Noted i n  F i g u r e  5 a r e  o u t c r o p s  o f  c a l c a r e o u s  r o c k s  t h a t  

a r e  b r e c c i a t e d .  Near ly  a l l  o u t c r o p s  sou thwes t  o f  F a i r c h i l d  

Ck. d i s p l a y  s h a r p l y  a n g u l a r  f r a g m e n t s  5 t o  20 c m  a c r o s s .  A t  

s e v e r a l  l o c a t i o n s  on  t h i s  s i d e  o f  t h e  c r e e k  bedding 

l a m i n a t i o n s  i n  a p p a r e n t l y  u n b r e c c i a t e d  o u t c r o p s  can  be 

measured b u t  t h e i r  a t t i t u d e s ,  w h i l e  c o n s i s t e n t  on  t h e  s c a l e  

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

g i v e s  r ise t o  t h e  s p e c u l a t i o n  t h a t  t h i s  a r e a  h a s  been 

b r e c c i a t e d  on  a  v e r y  l a r g e  s c a l e .  B r e c c i a t e d  a r g i l l a c e o u s  

l i m e s t o n e  and c a l c a r e o u s  m e t a s i l t i t e  form t h e  consp icuous  

k n o l l s  a l o n g  t h e  sou thwes t  s i d e  o f  F a i r c h i l d  Ck. P o s s i b l y  

t h e s e  r e p r e s e n t  t h e  b r e c c i a  p i p e - l i k e  b o d i e s  r e f e r r e d  t o  by 

Archer  and Schmidt (1977) .  S p e c u l a r  h e m a t i t e  i s  a  

widespread  minor component o f  t h e  b r e c c i a s ,  developed a l o n g  

t h e  numerous f r a c t u r e  s u r f a c e s .  

4 . 2 . 2  B a s i c  H o r n f e l s  

On t h e  e a s t e r n  s i d e  o f  F a i r c h i l d  Ck. i s  a n  e l o n g a t e  

k n o l l  o f  b a s i c  h o r n f e l s .  The two most  common v a r i e t i e s  a r e  

(1) medium g r a i n e d ,  c o a r s e  l i g h t  s p o t t e d ,  d a r k  g r e e n ,  

C a r i b o o  G e o t e c h n i c a l  S e r v i c e s  L td .  1 



compact t o  s o f t  and crumbly, and ( 2 )  f i n e  g ra ined ,  dark 

green ,  hard and f a i r l y  massive.  I n  p l a c e s  t h e s e  rocks  a r e  

c l e a r l y  l aye red  i n  composi t ion,  g r a i n  s i z e ,  and c o l o r .  

These rocks  a r e  cons idered  t o  be thermal ly  metamorposed 

gabbro ic  s i l ls .  The grade  of metamorphism i s  s i m i l a r  t o  

t h a t  of  t h e  c a l c - s i l i c a t e  h o r n f e l s  (hornblende h o r n f e l s  

f a c i e s )  . 
A t y p i c a l  s p o t t e d  b a s i c  h o r n f e l s  c o n s i s t s  of  anhedra l ,  

i n c l u s i o n  f i l l e d  p l a g i o c l a s e  po rphyrob la s t s  1 t o  4 mm 

d iameter  (60-75%) w i t h  i n t e r s t i t i a l  f i n e  gra ined  blue- 

green hornblende and brown b i o t i t e  forming t h e  remainder of 

t h e  rock.  The p l a g i o c l a s e  po rphyrob la s t s  cause  t h e  s p o t t e d  

appearance o f  t h e  rock which i s  developed t o  vary ing  degrees .  

The maf ic  m i n e r a l s  show p a r t i a l  a l t e r a t i o n  t o  c h l o r i t e  and 

e p i d o t e  group mine ra l s .  I n  a  few p l a c e s  b i o t i t e  comprises 

more than  20% and t h e  rocks  a r e  termed b i o t i t e  h o r n f e l s .  

A gabbro ic  o r i g i n  i s  i n d i c a t e d  by t h e  f i n e  g ra ined  

b a s i c  h o r n f e l s .  The t e x t u r e  o f  t h e  p l a g i o c l a s e  i n  t h e s e  i s  

a  r e l i c t  o p h i t i c  one,  w i th  smal l  i n d i v i d u a l  l a t h s  of  

f e l d s p a r  set i n  a  b i o t i t e  and hornblende m a t r i x  formed from 

o r i g i n a l  pyroxene. I n  one specimen, on t h e  scale of a  t h i n  

s e c t i o n ,  a  t r a n s i t i o n  from a  r e l i c t  gabbro t e x t u r e  t o  t h e  

c o a r s e  s p o t t e d  po rphyrob la s t i c  t e x t u r e  was observed.  

Magnet i te  and c h a l c o p y r i t e  are accessory  and minor 

mine ra l s  (less than  5%)  p r e s e n t  i n  a lmos t  a l l  ou t c rops  o f  

t h e  b a s i c  h o r n f e l s .  The magnet i t e  i s  f i n e  gra ined  whereas 

Cha lcopyr i t e  b l e b s  range  up t o  1 c m  i n  diameter .  Commonly 

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

n o t  n e c e s s a r i l y  i n  g r e a t e r  abundance, .compared t o  o t h e r  

b a s i c  h o r n f e l s  rocks .  Both t h e  c o a r s e  s p o t t e d  h o r n f e l s  and 

t h e  b i o t i t e  h o r n f e l s  a r e  g e n e r a l l y  s o f t e r  and more weathered 

than  t h e  hard f i n e  g ra ined  v a r i e t i e s .  
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Composi t ional  l a y e r i n g ,  1 0  c m  t o  3 m t h i c k ,  of  t h e  b a s i c  

h o r n f e l s  i s  seen  i n  one  o f  t h e  t r e n c h e s  (6+20 E ,  2+40 N )  and 

on t h e  b l u f f s  i n  t h e  s o u t h e a s t  c o r n e r  o f  t h e  a r e a .  Most 

n o t i c e a b l e  a r e  l a y e r s  w i t h  va ry ing  s i z e  o f  wh i t e  p l a g i o c l a s e  

p a t c h e s  o r  s p o t s  and abundance o f  b i o t i t e .  I n  t h e  t r e n c h  a t  

5+70 E l  2+60 N ,  t h e  f i n e  g r a i n e d  and mass ive  b a s i c  h o r n f e l s  

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

l i g h t  c o l o r e d  amphibole and e p i d o t e .  

4.3 S t r u c t u r e  

Bedding a t t i t u d e s  i n  t h e  b r e c c i a t e d  c a l c a r e o u s  r o c k s  

sou thwes t  o f  F a i r c h i l d  Ck. a r e  n o t  c o n s i s t e n t .  Delaney 

(1978) shows a major  f a u l t  t r e n d i n g  th rough  F a i r c h i l d  Lake 

v a l l e y  i n  t h i s  r e g i o n  and most p robab ly  t h e  d i s c o r d a n t  

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

s t r u c t u r e .  Nor thea s t  o f  t h e  c r e e k  a t t i t u d e s  i n  t h e  l imy 

r o c k s  a r e  more c o n s i s t e n t  and i n d i c a t e  a  g e n e r a l  e a s t -wes t  

s t r i k e  w i t h  a  modera te  t o  s t e e p  d i p  nor thwards .  Th i s  

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

f o r  t h e s e  r o c k s  be ing  s i l l s  w i t h i n  t h e  F a i r c h i l d  Group. 

I n  a d d i t i o n  t o  t h e  major  nor th -nor thwes t  s t r u c t u r e  

r e f e r r e d  t o  above,  less t h a n  1 km t o  t h e  sou thwes t  o f  

F a i r c h i l d  Ck. a r e  two prominent  west -nor thwest  t r e n d i n g  

f a u l t s  ( Ikona and Yeager, 1981 ) .  The c o u r s e  o f  F a i r c h i l d  

Ck. t h rough  t h e  g r i d  approx imates  t h i s  t r e n d  and it is  

cons ide r ed  t o  be t h e  trace o f  a s i m i l a r  f a u l t  zone. 

F u r t h e r  ev idence  f o r  f a u l t i n g  i n  t h i s  v a l l e y  are t h e  

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

h o r n f e l s  and t h e  p r e sence  of b r e c c i a  bod i e s  a l o n g  t h e  s t r e am 

cou r se .  

There  w e r e  s e v e r a l  f a u l t s  and s h e a r  zones s een  i n  t h e  

o u t c r o p s .  The most common f a u l t  o r i e n t a t i o n  i s  ~ 3 0 - 4  0" E 

w i t h  nea r  v e r t i c a l  d i p s .  F a u l t s  and s h e a r s  o f  t h i s  
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o r i e n t a t i o n  i n v a r i a b l y  have  copper  m i n e r a l i z a t i o n .  I t  i s  

notewor thy t h a t  t h e  one  b o r n i t e - c a l c i t e  v e i n  s e e n  had t h i s  

o r i e n t a t i o n  a s  d i d  w e l l  deve loped  m a l a c h i t e - b e a r i n g  t e n s i o n  

g a s h e s  i n  t h e  b a s i c  h o r n f e l s .  

A second set o f  f a u l t s  t r e n d  wes t -nor thwes t ,  p a r a l l e l  t o  

o n e  o f  t h e  r e g i o n a l  f a u l t  sets. I n  t h i s  set b o t h  copper  

m i n e r a l i z e d  and non-minera l ized  f a u l t s  a r e  r e p r e s e n t e d .  

Other  non-minera l ized  f a u l t s  s e e n  do n o t  f a l l  i n t o  a s  

w e l l  d e f i n e d  sets. These d i p  n o r t h w e s t ,  w e s t  and s o u t h .  

There a r e  numerous j o i n t  sets and s e v e r a l  sys tems.  Of 

t h e s e  t h e  o n l y  s i g n i f i c a n t  se t  is  t h a t  s t r i k i n g  n o r t h e a s t .  

J o i n t s  o f  t h i s  o r i e n t a t i o n  a r e  commonly m a l a c h i t e  s t a i n e d .  

4 .4  M i n e r a l i z a t i o n  

The r e p o r t  o f  Ikona and  Yeager (1981)  documents 

uranium o c c u r r e n c e s  i n  t h e  a r g i l l a c e o u s  l i m e s t o n e s  sou thwes t  

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

d e g r e e  o f  f e l d s p a t h i z a t i o n  and h e m a t i z a t i o n .  N o r t h e a s t  o f  

F a i r c h i l d  Ck. c h a l c o p y r i t e  and m a l a c h i t e  a r e  f a i r l y  common 

i n  t h e  b a s i c  h o r n f e l s  and t o  a  lesser e x t e n t  i n  t h e  

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

t h e  f i n e r  g r a i n e d  d a r k e r  v a r i e t i e s  o f  h o r n f e l s ,  a s  b l e b s  t o  

1 cm d i a m e t e r  i n  t h e  medium g r a i n e d  s p o t t e d  h o r n f e l s  and as 

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

b a s i c  h o r n f e l s .  M a l a c h i t e  i s  most  abundan t  i n  s h e a r s  and 

f r a c t u r e  zones  exposed on  t h e  b l u f f s  o f  b a s i c  h o r n f e l s  i n  

t h e  s o u t h e a s t  p a r t  o f  t h e  a r e a .  A t  t h e  b a s e  o f  t h e s e  same 

b l u f f s  a  c o a r s e  b o r n i t e  and c a l c i t e  v e i n  (sample FS-11-l) ,  

4-5 c m  wide, i s  deve loped  a l o n g  a  prominent  j o i n t  d i p p i n g  

s t e e p l y  t o  t h e  s o u t h e a s t .  I n  t h e  same g e n e r a l  a r e a  t e n s i o n  

g a s h e s ,  up  t o  1 /2  m l o n g  by 5 c m  wide,  c o n t a i n  f e l d s p a r ,  

g r e e n  a c t i n o l i t i c  hornb lende  and m a l a c h i t e .  
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There a r e  a  few copper minera l  occur rences  i n  t h e  

ca l ca reous  rocks .  With t h e  except ion  of  some minor ma lach i t e  

s t a i n i n g  i n  t h e  ca l ca reous  m e t a s i l t i t e ,  t h e  copper 

m i n e r a l i z a t i o n  i s  b e s t  developed i n  t h e  c a l c - s i l i c a t e  

h o r n f e l s .  The most copper - r ich  of  t h e s e  i s  t h e  fe lsenmeer  

of  cha l copyr i t e -bea r ing  c a l c - s i l i c a t e  h o r n f e l s  (sample s i t e  

FS-1) on t h e  n o r t h e a s t  s i d e  of t h e  b a s i c  h o r n f e l s  ou tc rops .  

The most copper mine ra l i zed  ou tc rop  of  c l a s t i c  rocks  i s  t h a t  

ove r ly ing  t h e  b a s i c  h o r n f e l s  on g r i d  l i n e  4+00 E.  Th is  

p a r t i c u l a r  rock i s  a  f i n e l y  laminated,  f i n e  g r a i n e d ,  

c h l o r i t i z e d  c a l c - s i l i c a t e  assemblage (FS-15-3) w i th  

l amina t ions  of  f i n e  g ra ined  c h a l c o p y r i t e  making up 5-10% of  

t h e  mode. 

Resu l t s  of Sampling 

Samples were c o l l e c t e d  from t h r e e  gene ra l  s i t u a t i o n s ;  

r e p r e s e n t a t i v e  samples o f  common rock types ,  s e l e c t e d  

mine ra l i zed  specimens, and i n t e r v a l  c h i p  samples a c r o s s  

mine ra l i zed  l i t h o l o g i e s  and s t r u c t u r e s .  Sample l o c a t i o n s  

a r e  shown i n  F igure  6 by t h e  s o l i d  t r i a n g l e s  ( rock c h i p  

samples ) ,  small  open c i r c l e s  ( s e l e c t e d  specimens) and l i n e s  

r e p r e s e n t i n g  t h e  i n t e r v a l  (10-15 cm) c h i p  samples. The rock 

c h i p  samples t h a t  a r e  un-numbered i n  F igu re  6 a r e  samples 

c o l l e c t e d  dur ing  t h e  geochemical s o i l  survey and a r e  

i d e n t i f i e d  by t h e i r  nominal g r i d  coo rd ina t e s .  

The a s s a y s  f o r  a l l  rock  samples are given i n  Appendix 11. 

Represen ta t ive  samples and t h e i r  a s s a y s  a r e  l i s t e d  i n  

Table 2 .  The r e s u l t s  are summarized i n  Table 3 .  There i s  a  

c l e a r  and c o n s i s t e n t  d i f f e r e n c e  i n  t h e  copper c o n t e n t  of  t h e  

major rock types .  C a l c - s i l i c a t e  h o r n f e l s  and t h e  f i n e  

gra ined  b a s i c  h o r n f e l s  (which show t h e  l e a s t  thermal  

metamorphic d i f f e r e n t i a t i o n )  a r e  t h e  most copper r i c h .  
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Table  2. Copper a n a l y s e s  o f  r e p r e s e n t a t i v e  samples.  

Sample No. 

l+6ON, O+OOE 

2+00N, O+OOE 

1+60N, 0+40E 

1+60N, 0+80E 

2+4 ON, 2+8 0E 

2+8 ON, 2+8 0E 

2+8ON, 3+2OE 

3+60Nt4+40E 

FS-4 

FS-1-1 

FS-1-2 

2+00N15+60E 

2+80N16+00E 

FS-5 

FS-16 

Desc r i p t i on  

mo t t l ed  g r e e n ,  g r a y  
a r g i l l .  l m s t .  b r e c c i a  

g r a y  a r g i l l .  l m s t .  
b r e c c i a  

g r a y  a r g i l l .  l m s t .  
b r e c c i a  

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

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

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

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

d a r k  g r e e n ,  g r a y  c a l c .  
m e t a s i l t i t e ,  t h i n l y  
l amina ted ,  t h i n  bedded 

m o t t l e d  g r a y ,  p ink  c a l c .  
m e t a s i l t i t e ,  t h i n  bdd. ,  
magne t i t e  s t r e a k s  

speck led  brown, g r e e n ,  
medium g r a i n e d  c a l c - s i l .  
h o r n f e l s ,  t h i n  bdd., 
dissem. c h a l c o p y r i t e  ( < 5 % )  

a s  above 

b a s i c  h o r n f e l s ,  d a r k  
g r een ,  f i n e  g r a i n e d  

b a s i c  h o r n f e l s ,  d a r k  
g r een ,  f i n e  g r a i n e d  

b a s i c  h o r n f e l s ,  dk .g r . ,  
f i n e  g r a i n e d ,  a few 
chalcopy.  s t r i n g e r s  
and b l e b s  t o  0 .5  c m  

b a s i c  hornf  e l s ,  dk. g r  . , 
f i n e  g r a i n e d ,  r e l i c t  

Area o r  
I n t e r v a l  

1 m 2  

1 m 2  

1 m 2  

1 m 2  

1 m 2  

1 m 2  

1 m 2  

1 m 2  

2  m 2  

b l d r s .  on 
1 2  m ba se  
l i n e  

b l d r s .  on 
g r i d ,  6 x  
1 2  m a r e a  

1 m 2  

1 m 2  

1 0  m 2  

2 m 2 

Assay (%Cu) 

0.0003 

0.0003 

0.0003 

0.0004 

0.0002 

0.0002 

0.0002 

0.0008 

gabbro t e x t u r e  . . . c o n t t d  
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Table 2 .  ( con t inued)  

Sample No. 

FS-7 

Descr ip t ion  

b a s i c  h o r n f e l s ,  c o a r s e  
s p o t t e d ,  chalcopy.  b l ebs  
t o  1 cm (-=5%) 

b a s i c  h o r n f e l s ,  b i o t i t e -  
r i c h  

b a s i c  hornf e l s ,  c o a r s e  
s p o t t e d ,  b i o t i t e - r i c h  

b a s i c  h o r n f e l s ,  coa r se  
s p o t t e d ,  b i o t i t e - r i c h  

b a s i c  hornf e ls ,  c o a r s e  
s p o t t e d ,  b i o t i t e - r i c h  

Area o r  
I n t e r v a l  

2 m 2 

2 m 

4 m 

3 m 

3 m 

Assay ( % C I A )  

0.08 
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Table  4 l i s t s  t h e  s e l e c t e d  samples  and t h e i r  copper  

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

h o r n f e l s  t h a t  a r e  common a l o n g  t h e  low b l u f f s  n o r t h e a s t  o f  

F a i r c h i l d  Ck. c a r r y  approx imate ly  4 t o  1% % Cu. M a l a c h i t e  

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

1-2 mrn wide,  i n  them. S e l e c t e d  l a y e r s  w i t h i n  t h e s e  h o r n f e l s  

c a r r y  up  t o  2.75% Cu (FS-3-3) o v e r  a  0.3 m i n t e r v a l .  The 

narrow v e i n  sample,  FS-11-1, w i t h  abundan t  c o a r s e  b o r n i t e  

was t h e  o n l y  such v e i n  found. I t s  p r e s e n c e  i n d i c a t e s  t h a t  

copper  h a s  been m o b i l i z e d  and t h a t  t h e r e  i s  a  p o t e n t i a l  f o r  

o t h e r  v e i n s  be ing  found. The copper c o n t e n t  o f  t h e  

c a l c - s i l i c a t e  h o r n f e l s  f e l s e n m e e r ,  between 0.16 and 0.39%, 

encourages  t h e  e f f o r t  t o  l o c a t e  t h e  same below t h e  s u r f a c e .  

Tab le  5 summarizes t h e  a s s a y  d a t a  f o r  t h e  c h i p  samples 

t a k e n  a c r o s s  m i n e r a l i z e d  zones and s t r u c t u r e s .  The copper  

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

The c h a l c o p y r i t e  o c c u r r e d  a s  d i s s e m i n a t i o n s ,  b l e b s  t o  1 c m  

d i a m e t e r  and f i n e  f r a c t u r e  f i l l i n g s .  M a l a c h i t e  i s  a  common 

a s s o c i a t e  s t a i n i n g  o r  c o a t i n g  f r a c t u r e  s u r f a c e s .  The 

samples  a r e  grouped by r o c k  t y p e  and t h e  f i n a l  weighted 

a v e r a g e  % Cu c a l c u l a t e d  f o r  t h e s e  g roup ings .  

A comparison o f  t h e  a v e r a g e  a s s a y s  o f  t h e  two v a r i e t i e s  

o f  b a s i c  h o r n f e l s  i n  Tab le  3  w i t h  t h e  weighted a v e r a g e  

v a l u e s  f o r  t h e  same r o c k  t y p e s  i n  Tab le  5 i n d i c a t e s  a  c l o s e  

s i m i l a r i t y .  R e p r e s e n t a t i v e  samples o f  c o a r s e l y  s p o t t e d  

b a s i c  h o r n f e l s  a v e r a g e  0.076% Cu compared t o  0.095% Cu f o r  

m i n e r a l i z e d  s e c t i o n s  o f  t h e  same r o c k  t y p e .  ~ e p r e s e n t a t i v e  

samples o f  f i n e  g r a i n e d  b a s i c  h o r n f e l s  a v e r a g e  0.169% Cu 

compared t o  0 .185% Cu f o r  m i n e r a l i z e d  s e c t i o n s .  

\ C a r i b o o  G e o t e c h n i c a l  S e r v i c e s  L t d .  A 



Table  4 .  Copper a s s a y s  o f  s e l e c t e d  mine ra l i z ed  samples.  

Sample No. D e s c r i p t i o n  Area o r  Assay 
I n t e r v a l  (%Cu) 

c a l c - s i l i c a t e  h o r n f e l s ,  
speck led  dk.  brown, 
g r e e n i s h  g r a y ,  d issem.  
chalcopy.  ( ~ 5 % )  

hand 
specimen 

b o r n i t e - c a l c i t e  v e i n  4-5 cm 
wide 

1 m 2  b a s i c  h o r n f e l s ,  c o a r s e  
s p o t t e d ,  m a l a c h i t e  
s t a i n e d  

b a s i c  h o r n f e l s ,  c o a r s e  
s p o t t e d ,  cha lcopy .  c l o t s  
t o  1 c m  ( < 5 % )  

hand 
specimen 

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

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

b a s i c  h o r n f e l s ,  c o a r s e  
s p o t t e d ,  b i o t i t e - r i c h ,  
m a l a c h i t e  s t a i n e d ,  r u s t y ,  
dissem. chalcopy.  (< 5%)  

b a s i c  h o r n f e l s ,  b i o t i t e -  
r i c h ,  r u s t y ,  b r e c c i a t e d  
l a y e r ,  chalcopy.  b l e b s  t o  
1 cm and 1-2 mm s t r i n g e r s  

\ C a r i b o o  G e o t e c h n i c a l  S e r v i c e s  L td .  



T a b l e  5. C o p p e r  a s s a y s  o f  i n t e r v a l  c h i p  s a m p l e s  across m i n e r a l i z e d  l i t h o l o g i e s  
a n d  z o n e s .  

Rock Typz S a m p l e  N o s .  D i s t a n c e  W e i g h t e d  m x %Cu 
( w e i g h t e d  average f o r  t y p e )  -- S a m p l e d  A v e r a g e  

0 ( % C u )  

B a s i c  h o r n f e l s ;  spot ted ,  FS-2-2 (1-4 ) 
b i o t i t e - r i c h  va r i e t i e s  F S - 3 - l ( 1 - 5 )  

FS-3-2 ( 1 - 3 )  
FS-3-2-4 
FS-8 ( 1 , 2 )  
F S - 9 ( 1 , 2 )  
FS-12-3-1 
FS-13-1 

( 0 . 0 9 5  % Cu)  t o t a l  

B a s i c  h o r n f e l s ;  f i n e  FS-2-2 (5-7)  9  0 . 1 1  0 . 9 9  
s r a i n e d  va r i e t i e s  FS-6 ( 1 , 2 )  7 0 . 2 2  1 . 5 4  - 

( 0 . 1 8 5  % C u )  

FS-13-2 1 0 . 6 1  0 . 6 1  

t o t a l  1 7  3 . 1 4  

F r a c t u r e  z o n e s  i n  FS-11-2 ( 1 - 4 )  1 2  0 . 3 2 2  3 .864  
basic h o r n f e l s  FS-14 -1 1 1 . 0 8  1 . 0 8  

( 0 . 3 8  % Cu) t o t a l  1 3  4 . 9 4 4  

C a l c a r e o u s  m e t a s i l t i t e  FS-15-3 3  0 . 6 1  1 . 8 3  
( 0 . 6 1  % C u )  



5 GEOCHEMISTRY 

5 .1  I n t r o d u c t i o n  

S o i l  samples w e r e  c o l l e c t e d  a t  t h e  g r i d  s t a t i o n s  and 

a n a l y s e d  f o r  copper .  The a s s a y  c e r t i f i c a t e s  a r e  g i v e n  i n  

Appendix I11 and t h e  copper  v a l u e s  i n  ppm a r e  p l o t t e d  i n  

F i g u r e  6. Where s t a t i o n s  f e l l  on o u t c r o p  o r  c o a r s e  t a l u s  

w i t h  no f i n e s  r o c k  c h i p  samples  w e r e  t a k e n .  The sample 

h o r i z o n  and t h e  p a r e n t  m a t e r i a l  was n o t e d  a t  each  l o c a t i o n  

and t h i s  i n f o r m a t i o n  i s  a l s o  p r e s e n t e d  i n  F i g u r e  6. 

The o b s e r v a t i o n s  on  t h e  sample s i t e s  w e r e  used i n  a  

t e r r a i n  a n a l y s i s  o f  t h e  sample g r i d ,  which was d i v i d e d  i n t o  

sub-a reas  o f  s i m i l a r  p a r e n t  m a t e r i a l s .  These w e r e  a l l u v i u m ,  

l a k e  sed iment ,  t a l u s ,  bog and col luvium.  T y p i c a l  s o i l  

p r o f i l e s  developed on  each  o f  t h e s e  m a t e r i a l s  i n  t h e  

F a i r c h i l d  Lake a r e a  a r e  d e s c r i b e d  i n  Appendix I V .  The 

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

and g r a v e l ,  and t h e  c l a s s i f i c a t i o n  l a k e  sed iment  i n c l u d e s  

a r e a s  o f  c l a y  and s i l t  a t  t h o s e  s i tes  where t h e  p a r e n t  

m a t e r i a l ' s  o r i g i n  was obscured .  T h i s  i s  t h e  c a s e  a l o n g  t h e  

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

a r e a .  

The geochemical  d a t a  w e r e  i n t e r p r e t e d  u s i n g  a m o d i f i e d  

g r a d i e n t  a n a l y s i s  t e c h n i q u e .  T h i s  was done by (1) p l o t t i n g  

a l l  copper  v a l u e s  i n  ' C l a r k e t  ( K K )  u n i t s  r a t h e r  t h a n  p a r t s  

p e r  m i l l i o n  and ( 2 )  u s i n g  a  f a c t o r  o f  2  between ce l l  l i m i t s  

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

d a t a  set. The C l a r k e  u n i t  i s  a n  e s t i m a t e  o f  t h e  abundance 

o f  a n  e lement  i n  t h e  E a r t h ' s  c r u s t  and p r o v i d e s  a  

c o n v e n i e n t  datum. The C l a r k e  v a l u e  used  h e r e  f o r  copper 

(68 ppm) i s  from Ronov and Yaroshevsky (1972) .  A KK o f  1 

i n d i c a t e s  a n  a v e r a g e  c r u s t a l  abundance (68  ppm i n  t h e  c a s e  

o f  c o p p e r ) .  A KK o f  2 (136 ppm) i n d i c a t e s  t w i c e  t h e  a v e r a g e ,  

\ C a r i b o o  G e o t e c h n i c a l  S e r v i c e s  L td .  - 



and 

2 6 

so on. The K K  i n t e r v a l s  used f o r  t h e  F a i r  c l a ims  a r e  

l i s t e d  i n  Table 6 .  

Table 6.  Clarke u n i t  i n t e r v a l s  used i n  g r a d i e n t  a n a l y s i s .  

KK (Cla rke)  
Unit  I n t e r v a l s  

Copper 
( P P ~  

5 . 2  Data Analys i s  

A l l  samples f a l l i n g  w i t h i n  a  p a r t i c u l a r  KK i n t e r v a l  

were p l o t t e d  a s  d o t s  on s e p a r a t e  t r a n s p a r e n c i e s .  A scale 

of  1:4000 was used s o  t h a t  t h e  r e s u l t i n g  p l o t s  are page 

s i z e .  The i n t e r v a l  d o t  maps were o v e r l a i n  on to  a t e r r a i n  

c l a s s i f i c a t i o n  base map o f  t h e  same s c a l e  s o  t h a t  r e l a t i o n s  

between p a r e n t  m a t e r i a l s  and t h e i r  copper c o n t e n t  can be 

visua. l ized.  I n  t h i s  manner s o i l  s i tes t h a t  have anomalous 

va lues  f o r  a  p a r t i c u l a r  t e r r a i n  c l a s s  can be recognized.  

The r e s u l t i n g  p l o t s ,  termed g r a d i e n t  maps, f o r  t h e  

KK i n t e r v a l s  i n  Table 6 a r e  p resen ted  i n  Appendix V. The 

d a t a  sets f o r  each p a r e n t  m a t e r i a l  were then eva lua ted  so a s  

t o  i d e n t i f y  anomalous va lues  f o r  t h a t  p a r t i c u l a r  m a t e r i a l .  

Car iboo Geotechnical  Serv ices  Ltd.  / 



The d a t a  sets r e c e i v e d  two t r e a t m e n t s ;  a r i t h m e t i c  

h i s togram p l o t s  and K K  i n t e r v a l  f requency  p l o t s .  Histograms 

o f  t h e  e n t i r e  d a t a  set  and o f  i n d i v i d u a l  d a t a  s e t s  a r e  

g i v e n  i n  Appendix V I .  KK i n t e r v a l  h i s t og rams ,  a l s o  f o r  t h e  

e n t i r e  d a t a  se t  and f o r  i n d i v i d u a l  sets, a r e  g iven  i n  

Appendix V I I .  The r e s u l t s  a r e  summarized i n  Table  7 .  

Using t h e  r e s u l t s  i n  Table  7 it was p o s s i b l e  t o  

i d e n t i f y  sample s i tes w i t h  copper v a l u e s  above t h e  l o c a l  

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

a r e  shown i n  F i g u r e  7. 

6 GEOPHYSICS 

The geophys i ca l  su rveys  r e l e v a n t  t o  t h e  g r i d  a r e a  

mapped i n  t h i s  work a r e  reviewed by Ikona and Yeager,  1981. 

An a i r b o r n e  combined magne t ic  and VLF-EM survey  i n  1974 

i d e n t i f i e d  a  prominent  magnet ic  h i g h  a l o n g  t h e  n o r t h e a s t  

s i d e  o f  F a i r c h i l d  Ck. Th i s  i s  t h e  anomaly A 1 , A l l , A 1 "  i n  

t h e  compi l a t i on  f i g u r e ,  F i g u r e  10 ,  o f  Ikona and Yeager 

(Appendix I ) .  A secondary  VLF-EM anomaly was l o c a t e d  a l o n g  

F a i r c h i l d  C k . ,  anomaly B6 o f  t h e  s a m e  f i g u r e .  

Both o f  t h e s e  geophys i ca l  anomal ies  a r e  shown i n  F i g u r e  

7.  The s o u t h  f o r k  o f  t h e  l i n e a r  no r thwes t - sou thea s t  

magne t ic  anomaly c o i n c i d e s  w i t h  o u t c r o p s  o f  m a g n e t i t e - r i c h  

b a s i c  h o r n f e l s  o f  a  g a b b r o i c  s i l l  (s)  p a r e n t a g e ,  magne t i t e -  

r i c h  c a l c - s i l i c a t e  h o r n f e l s  and c a l c a r e o u s  m e t a s i l t i t e .  

These s a m e  o u t c r o p s  a r e  t h e  l o c a t i o n  o f  copper  m i n e r a l i z a t i o n .  

Anomaly B6 i s  p o s i t i o n e d  on  t h e  wes t e rn  f l a n k  o f  t h e  copper-  

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

t h e  coppe r - r i ch  h o s t  r o c k s  o r  t h e  copper  enhanced a r e a s .  

The a u t h o r s  c o n s i d e r  t h i s  anomaly due  t o  i n c r e a s e d  

c o n d u c t i v i t y  a l ong  t h e  f a u l t  zone ( s )  of  F a i r c h i l d  Creek. 

C a r i b o o  G e o t e c h n i c a l  S e r v i c e s  L td .  / 
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7 DISCUSSION AND CONCLUSIONS 

7 . 1  Geomorphology 

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

e r o s i o n  a g e n t s  i n  t h e  a r e a .  For  t h i s  r e a s o n  t h e  geochemical  

a n a l y s e s  o f  s o i l s  developed on m a t e r i a l s  d e r i v e d  from 

o u t s i d e  t h e  g r i d  shou ld  be i n t e r p r e t e d  w i t h  c a u t i o n .  There 

a r e  two c a t e g o r i e s  o f  m a t e r i a l s  on t h e  F a i r  c l a i m s  t h a t  have 

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

t a l u s  l o b e s  on t h e  n o r t h - n o r t h e a s t  ( g r i d  n o r t h )  and t h e  f i n e s  

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

( g r i d  e a s t ) .  

There  i s  a  w e l l  developed bench u n d e r l a i n  by l a c u s t r i n e  

s i l t s  and c l a y s  n o r t h  o f  F a i r c h i l d  Ck. Downslope from t h e  

bench a r e  a l l u v i a l  sands  and g r a v e l s .  The c l a y s  o f  t h e  l a k e  

sed iments  are r e l a t i v e l y  impermeable,  a s  evidenced by t h e  

perched and ponded d r a i n a g e ,  and would form a n  e f f e c t i v e  

geochemical  mask o v e r  any m i n e r a l i z e d  r o c k .  

F r o s t  b o i l s  o r  r o c k ,  o r  fe lsenrneer ,  a r e  n o t  uncommon on 

t h e  F a i r  c l a i m s .  Two a r e a s  o f  p a r t i c u l a r  i n t e r e s t  (3+60 N ,  

4+00 E; 3+00 N, 5+90 E)  have copper  m i n e r a l i z e d  r o c k .  Both 

o f  t h e s e  r o c k  b o i l s  a r e  b e l i e v e d  t o  be  l o c a l l y  d e r i v e d  and n o t  

t r a n s p o r t e d  any g r e a t  d i s t a n c e .  

7 . 2  L i t h o l o g y  

C l a s t i c  r o c k s  o f  t h e  P r o t e r o z o i c  F a i r c h i l d  Lake Group 

make up t h e  c o u n t r y  r o c k  i n  t h e  F a i r  c l a i m s .  These a r e  

a r g i l l a c e o u s  l i m e s t o n e ,  c a l c a r e o u s  m e t a s i l t i t e  and s la te  

which have been r e g i o n a l l y  metamorphosed t o  a  medium g r a d e .  

N o r t h e a s t  o f  F a i r c h i l d  Ck. a r e  o c c u r r e n c e s  o f  t h e r m a l l y  

metamorphosed c a l c - s i l i c a t e  h o r n f e l s  d e r i v e d  from c a l c a r e o u s  

sed imenta ry  r o c k s .  

I n  F a i r c h i l d  Creek v a l l e y  a r e  numerous o u t c r o p s  o f  

b r e c c i a t e d  c o u n t r y  r o c k s .  P r e v i o u s  workers  have termed 

t h e s e  b r e c c i a - p i p e s ,  - d i k e s ,  o r  - s h e e t s .  

C a r i b o o  G e o t e c h n i c a l  S e r v i c e s  L td .  * 



Bas ic  h o r n f e l s  u n d e r l i e  t h e  c l a s t i c  r o c k s  and t h e i r  

metamorphosed e q u i v a l e n t s  on t h e  e a s t  s i d e  o f  F a i r c h i l d  Ck. 

These a r e  compos i t i ona l l y  l a y e r e d  and r e p r e s e n t  t h e r m a l l y  

metamorphosed gabb r o i c  s i l l s .  Two main t y p e s  can  be 

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

s p o t t e d  h o r n f e l s .  I n  p l a c e s  r o c k s  o f  t h e  l a t t e r  t y p e  a r e  

b i o t i t e - r i c h .  

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

t o  t h e  n o r t h e a s t  margin o f  t h e  b a s i c  h o r n f e l s  i n f e r s  t h a t  

t h e  gabb ro i c  r o c k s  have t h e r m a l l y  metamorphosed t h e  

c a l c a r e o u s  rocks .  I n  s e v e r a l  p l a c e s  t h e r e  i s  no c o n s i s t e n t  

metamorphic p r o g r e s s i o n  o f  t h e  c l a s t i c  r o c k s  as  t h e  c o n t a c t  

w i t h  t h e  b a s i c  r o c k s  i s  approached,  b u t  t h i s  cou ld  be due  

t o  a  l a c k  o f  s u i t a b l e  r e a c t i v e  components. No c o n c l u s i o n s  

can be made r e g a r d i n g  t h e  r e l a t i o n  o f  metamorphism t o  t h e  

b r e c c i a  bod i e s  a p a r t  from t h e  f a c t  t h a t  b r e c c i a t i o n  and 

the rmal  metamorphism a r e  found a long  t h e  F a i r c h i l d  Ck. 

v a l l e y .  

7.3 S t r u c t u r e  

The c a l c a r e o u s  r o c k s  a r e  thouroughly  b r e c c i a t e d  on t h e  

sou thwes t  s i d e  o f  F a i r c h i l d  Ck. On t h e  n o r t h e r n  s i d e  t h e r e  

i s  more s t r u c t u r a l  c o n s i s t e n c y  and t h e  t h i n  bedded, l amina ted  

s t r a t a  have a  g e n e r a l  e a s t -wes t  s t r i k e  w i t h  a  modera te  

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

t h e  b a s i c  h o r n f e l s .  

The major  s t r u c t u r e  c r o s s i n g  t h e  a r e a  i s  t h e  no r th -  

no r thwes t  t r e n d i n g  F a i r c h i l d  Ck. f r a c t u r e  zone,  marked by 

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

o u t c r o p  s c a l e  t h e  most  common f a u l t  o r i e n t a t i o n  i s  ~30 -40 '  E 

w i t h  nea r  v e r t i c a l  d i p s .  F r a c t u r e s  o f  t h i s  o r i e n t a t i o n  a r e  

commonly m i n e r a l i z e d  w i t h  copper .  There  i s  a  second se t  o f  

f a u l t s  t r e n d i n g  west -nor thwest ,  p a r a l l e l  t o  major  f a u l t s  
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o u t s i d e  t h e  c l a i m s  a r e a .  Some o f  t h e s e  f a u l t s  were copper  

m i n e r a l i z e d  and some w e r e  n o t .  There  a r e  o t h e r ,  less w e l l  

deve loped ,  sets s t r i k i n g  n o r t h e a s t ,  n o r t h ,  and e a s t  b u t  t h e y  

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

J o i n t s  w i t h  a  n o r t h e a s t e r l y  s t r i k e  a r e  commonly m a l a c h i t e  

s t a i n e d  o r  c o a t e d .  

7.4 M i n e r a l i z a t i o n  and Rock Sampling 

There i s  widespread c h a l c o p y r i t e  and m a l a c h i t e  

m i n e r a l i z a t i o n  on  t h e  n o r t h e a s t  s i d e  o f  F a i r c h i l d  C k . i n  

b a s i c  h o r n f e l s ,  c a l c - s i l i c a t e  h o r n f e l s ,  and c a l c a r e o u s  

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

d i s s e m i n a t i o n s  ( forming a b o u t  5-10% o f  mode),  b l e b s  o r  c l o t s  

t o  1 c m  d i a m e t e r ,  and a s  f i n e  s t r i n g e r s  1 - 2  mm wide. 

M a l a c h i t e  i s  a  common a s s o c i a t e ,  o c c u r r i n g  a s  s t a i n s  o r  

f r a c t u r e  f i l l i n g s .  One c o a r s e  b o r n i t e - c a l c i t e  v e i n  w i t h  

8 . 3 %  Cu was found i n  t h e  b a s i c  h o r n f e l s .  The p r e s e n c e  o f  

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

t h e r m a l l y  metamorphosed b u t  r e l a t i v e l y  u n a l t e r e d  b a s i c  

h o r n f e l s  s u g g e s t s  t h a t  copper  was a  p r imary  c o n s t i t u e n t  of  

t h e  g a b b r o i c  p a r e n t  rock .  The common f r a c t u r e  f i l l i n g s  o f  

copper  m i n e r a l s  i n d i c a t e s  t h a t  m o b i l i z a t i o n  o f  copper  h a s  

t a k e n  p l a c e .  

R e p r e s e n t a t i v e  samples  o f  t h e  f i n e  g r a i n e d  d a r k  g r e e n  

b a s i c  h o r n f e l s  c o n t a i n  a b o u t  0.17% Cu. Those h o r n f e l s  

showing a  g r e a t e r  d e g r e e  o f  metamorphic d i f f e r e n t i a t i o n ,  

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

c a r r y  a b o u t  0.08% Cu. I n  a r e a s  o f  more abundant  copper  

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

0.19% Cu whereas t h e  s p o t t e d  h o r n f e l s  a v e r a g e  a b o u t  0.10% Cu. 

S e l e c t e d  specimens o f  t h e  s p o t t e d  h o r n f e l s  c a r r y  1 t o  2 .75% 

Cu o v e r  0.3 m t h i c k  c h a l c o p y r i t e - r i c h  l a y e r s .  A t o t a l  o f  

107.2 m o f  i n t e r v a l  c h i p  sampl ing  i n  t h e  b a s i c  h o r n f e l s  had 

a  weighted  a v e r a g e  o f  0.167% Cu. 
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I n t e r v a l  c h i p  samples ove r  a  t o t a l  d i s t a n c e  of  1 3  m 

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

averaged 0.38% Cu. The m a j o r i t y  of  t h e s e  f r a c t u r e s  had a  

common o r i e n t a t i o n  o f  ~ 3 0 - 4 0 " ~ .  A ground VLF-EM survey  

cou ld  be  u s e f u l  i n  l o c a t i n g  s i m i l a r  f r a c t u r e s  i n  covered 

a r e a s .  

The c a l c - s i l i c a t e  h o r n f e l s  i s  n o t  a s  abundant  a s  t h e  

b a s i c  h o r n f e l s  b u t  it c o n t a i n s  more copper  ( c h a l c o p y r i t e ) .  

A f e l s enmee r ,  12  x  6  m ,  o f  t h e s e  r o c k s  averaged 0.29% Cu. 

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

b a s i c  h o r n f e l s  averaged 0.61% Cu. A s  b o t h  o f  t h e s e  

occu r r ences  a r e  a d j a c e n t  t o  b a s i c  h o r n f e l s  t h e  i n f e r e n c e  i s  

t h a t  t h e i r  m i n e r a l i z a t i o n  i s  d e r i v e d  from t h e  gabb ro i c  

r o c k s ,  presumably d u r i n g  t h e  thermal  metamorphic even t .  

Both t h e s e  o c c u r r e n c e s  o f  copper  m i n e r a l i z e d  metasedimentary  

ro cks  have abundant  m a g n e t i t e  and a  ground magnetometer 

su rvey  would b e  u s e f u l  i n  de t e rmin ing  i f  t h e y  have any 

e x t e n t .  

Copper m i n e r a l i z a t i o n  i s  a s s o c i a t e d  w i t h  t h e  e n t i r e  

h o r n f e l s  body and what a r e  be l i eved  t o  be  o v e r l y i n g  s t r a t a  

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

f o r  tonnage i n  t h e  a r e a  examined i n  t h i s  work. 

7 . 5  Geochemistry 

The m a j o r i t y  o f  geochemica l ly  copper  anomalous sites 

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

s i d e  o f  F a i r c h i l d  Ck. There  a r e  two anomalous si tes i n  t h e  

g r i d  n o r t h e r n  s e c t i o n .  Both o f  t h e s e  si tes a r e  on  c o a r s e  

a n g u l a r  t a l u s  d e r i v e d  from a  h i l l  more t han  1 km t o  t h e  

n o r t h e a s t .  One o f  t h e s e  s i tes l i e s  d i r e c t l y  on a  major  

n o r t h e r l y  t r e n d i n g  f a u l t  zone a s  does  one  anomalous s i t e  

developed on s i l t s  and c l a y s  400 m t o  t h e  sou th .  P o s s i b l y  

t h i s  s t r u c t u r e  i s  r e l a t e d  t o  m i n e r a l i z a t i o n  benea th  t h e s e  

s i tes.  
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On t h e  sou thwes t  s i d e  o f  F a i r c h i l d  Ck. t h e r e  a r e  a  few 

anomalous s i tes  on o r  n e a r  c o l l u v i a l  s l o p e s  n e a r  b r e c c i a t e d  

a r g i l l a c e o u s  l i m e s t o n e  o r  c a l c a r e o u s  m e t a s i l t i t e .  No copper  

m i n e r a l i z a t i o n  was obse rved  i n  t h i s  a r e a  d u r i n g  t h e  f i e l d  

work and t h e s e  l o c a t i o n s  shou ld  be  examined f o r  e x p l a n a t i o n  

o f  t h e  anomal ies .  

7 . 6  Geophysics  

Ai rborne  g e o p h y s i c a l  s u r v e y s  done  i n  1 9 7 4  showed t h e  

p r e s e n c e  of  a  prominent  l i n e a r  magne t i c  anomaly t r e n d i n g  

w e s t - n o r t h w e s t e r l y  a l o n g  t h e  n o r t h e a s t  s i d e  o f  F a i r c h i l d  Ck. 

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

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

and t h e  a s s o c i a t e d  geochemical  anomal ies .  No anomalous 

copper  v a l u e s  w e r e  found i n  s o i l s  a l o n g  t h e  wes t -nor thwes t  

s e c t i o n  of  t h e  magne t i c  anomaly. 

An a i r b o r n e  VLF-EM survey ,  a l s o  done  i n  1974,  showed t h e  

p r e s e n c e  of  a  secondary  anomaly a l o n g  F a i r c h i l d  Ck .  n e a r  

what i s  now known t o  b e  a  b r e c c i a  body. There  i s  no o b v i o u s  

c o r r e l a t i o n  of  t h i s  anomaly to  m i n e r a l i z a t i o n  and it i s  

c o n s i d e r e d  t o  be  r e l a t e d  to  a c o n d u c t i v e  zone ( s )  a l o n g  a  

f a u l t  deve loped  i n  F a i r c h i l d  Ck .  v a l l e y .  

Given t h e  p o s i t i v e  c o r r e l a t i o n  between copper  

m i n e r a l i z a t i o n  and t h e  s o u t h e a s t  f o r k  o f  t h e  magne t i c  

anomaly t h e r e  i s  a  s t r o n g  i n f e r e n c e  t h a t  t h e  remainder  o f  t h e  

magne t i c  anomaly i s  a l s o  a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n .  
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8 RECOMMENDATIONS 

Based on t h e  r e s u l t s  of  t h e  S t age  1 i n v e s t i g a t i o n  it i s  

recommended t h a t  Energex Mine ra l s  L td .  proceed w i t h  S t age  2  

of  t h e i r  proposed p l a n  o f  e x p l o r a t i o n  a s  f o l l ows .  

S t age  2 

1) The g r i d  should  be extended t o  t h e  no r thwes t  ( g r i d  
w e s t )  t o  encompass t h e  remainder  o f  t h e  a i r b o r n e  
magnet ic  anomaly. 

2)  A ground magnetometer su rvey  should  be done o v e r  t h e  
g r i d  e s t a b l i s h e d  d u r i n g  t h e  p r e s e n t  work a s  w e l l  a s  
t h e  proposed S t a g e  2 g r i d  ex t ens ion .  

3 )  A geochemical  su rvey  should  be  done o v e r  t h e  
proposed g r i d  e x t e n s i o n .  

4 )  A ground VLF-EM survey  shou ld  be done ove r  t h e  g r i d  
f o r  t h e  purpose  o f  l o c a t i n g  n o r t h e r l y  t o  n o r t h e a s t e r l y  
t r e n d i n g  f r a c t u r e s .  

5 )  An induced p o l a r i z a t i o n  su rvey  shou ld  be  done o v e r  
t h e  g r i d .  The d i s s emina t ed  s t y l e  o f  t h e  copper  
m i n e r a l i z a t i o n  i s  such t h a t  I P  should  be p a r t i c u l a r l y  
e f f e c t i v e  i n  o u t l i n i n g  me ta l  r i c h  zones.  

6 )  The r e s u l t s  o f  t h e  f i e l d  geophys i ca l  su rveys  should  
be  combined w i t h  t h e  g e o l o g i c a l  f i e l d  o b s e r v a t i o n s  
t o  t a r g e t  p o s s i b l e  s i tes f o r  diamond d r i l l i n g  should  
t h e  r e s u l t s  o f  t h e  su rveys  w a r r a n t  a  d r i l l i n g  
program. The t a r g e t  sites shou ld  m e e t  t h e  f o l l owing  
o b j e c t i v e s :  

a )  t es t  t h e  c o n t i n u i t y  and d e p t h  o f  m i n e r a l i z e d  
hornf  e ls  , 

b )  l o c a t e  t h e  copper -bear ing  c a l c - s i l i c a t e  h o r n f e l s  
t h a t  forms t h e  f e l s enmee r ,  and 

c )  tes t  t h e  l i t h o l o g y  benea th  t h e  l i n e a r  magnet ic  
anomaly. 
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B U D G E T  P R O P O S A L  

PROJ EC T : ENERGEX MINERALS LTD . F A I R  CLAIMS CODE: 

MEMO 

Salaries and  Bu rden  
General Business Expense 
Communications and  Telephone 
Account ing 
l nsurance 
Professional Fees & Contract  
Travel,  Accommodation, Meals 
A u  tomotive Expense ( Rentals, Fuel, Repairs)  
Aviat ion Expense (Camp) 
Av ia t ion Expense (Contractors)  
Av ia t ion Expense (Miscellaneous) 
Aviat ion Fuel  
Miscellaneous Expense 
Technical Informat ion 
Outside Reproduction 
Commercial F re igh t  
Camp (Equipment & Machinery) 
Camp (Materials & Supplies) 
Camp (Food) 
Camp (Fuel)  
Camp (Expedi t ing)  
Roads & Sites (Fuel)  
Roads & Sites (Material) 
T rench ing  ( Fuel) 
T rench ing  (Material) 
Materials & Supplies Expended 
Equipment Expense & Rentals 
Assay a n d  Geochem 
Dr i l l i ng  (Fuel)  
Dr i l l i ng  (Mud, Boxes, Miscellaneous) 
Environmental ( Includes Permits) 
Proper ty  C a r r y i n g  Costs 
OTHER: 

TOTAL  DIRECT 

Av ia t ion Cont racts  
Equipment (Roads, S i tes ITrench ing)  
D r i l l  Cont ract  
OTHER: 

AMOUNT TOTAL 

TOTAL INDIRECT 

TOTAL FOR PERIOD 



CANADA ) I n  the  m a t t e r  of Assesment work done on t h e  F a i r  Claims - F a i r c h i l d  
\ 

TO WIT ) On b e h a l f  o f  ENERGEX MINERALS LIMITED 

I, C.K.  Ikona f o r  Pamicon Developments Ltd., o f  208, 
850 West Hast ings  S t r e e t ,  Vancouver, B.C. do solemnly dec la re  t h a t  a 

program of  g r i d  running,  s o i l  sampling,  geo log i c  mapping, p ro spec t i ng ,  

1 .  

The f o l l o w i n g  expenses were i n c u r r e d  d u r i n g  the  course o f  t h i s  
work and i n  the c o m p i l a t i o n  and r e p o r t i n g  o f  the  r e s u l t s :  

Equipment Renta ls  
Expendible F i e l d  Supp l ies  
O f f i c e  Suppl ies,  Maps, Photos 
D r a f t i n g  and Reproduct ion 
Equipment and Machi nery  
Suppl i e s  
Food 
Expedi t i  ng 
F r e i g h t  
Trave l  and Accomnodation 
P repa id  Expenses 
Sundry 
Camp and Misce l laneous Fue ls  
Camp F i x e d  W i  ng Support  
Overhead 
Wages 
H e l i c o p t e r  Support 
Assayi ng and Geoche~ni s t r y  
Trenching 
GQ&f3-&i+$-@@S Compilation of Data 
Repor t  P r e p a r a t i o n  
N & - w + - M d - -  Telephone 

TOTAL 

And I make t h i s  solemn dec lara t . ion  c o n s c i e n t i o u s l y  b e l i e v i n g  it 
t o  be t r u e  and knowing t h a t  i t  i s  o f  t he  same f o r c e  and e f f e c t  as i f  made 
under oath and by v i r t u e  o f  the  Canada Evidence Act .  

n A' 

Dec lared before me a t  Vancouver i n  {~/m t h e  Prov ince o f  Briti h Columbia t h i s  I 
&?( day o f  d-c , 19 j - f  1 

-1 

- 1  

A Comnissioner f o r  Oaths f o r ,  
o r  Notary  P u b l i c  f o r  t he  Y,L, . 
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C E R T I F I C A T E  

I ,  KENNETH VINCENT CAMPBELL, r e s i d e n t  o f  Wells,  Province 

of B r i t i s h  Columbia, hereby c e r t i f y  a s  fol lows:  

I am a Consul t ing Geo log i s t  wi th  an  o f f i c e  a t  t h e  corner  

of Dawson and B l a i r  Avenues, W e l l s ,  B . C .  

I gradua ted  wi th  a deg ree  of  Bachelor of  Sc ience ,  Honours 

Geology, from t h e  Un ive r s i t y  of  B r i t i s h  Columbia i n  1966, 

a deg ree  of  Master of  Sc ience ,  Geology, from t h e  Un ive r s i t y  

of Washington i n  1969, and a deg ree  of  Doctor of 

Philosophy,  Geology, from t h e  Un ive r s i t y  of Washington 

i n  1971. 

I have p r a c t i c e d  my p r o f e s s i o n  f o r  t e n  years .  I have 

been a member of t h e  Geological  Assoc ia t ion  of Canada 

s i n c e  1969. 

I have no d i r e c t ,  i n d i r e c t ,  o r  c o n t i n g e n t  i n t e r e s t  i n  

s h a r e s  o r  bus ines s  of Energex Minerals  L td . ,  nor  do I 

in t end  t o  have any such i n t e r e s t .  

This r e p o r t ,  da t ed  December 21, 1981, i s  based on my 

f i e l d  work on t h e  F a i r  p rope r ty  of  Energex Minerals  Ltd. 

and my examination o f  a n a l y s e s ,  a s s a y s ,  and a v a i l a b l e  

r e p o r t s .  

Dated a t  Wells, Province o f  B r i t i s h  Columbia, 

t h i s  2 1 s t  day o f  December, 1981 

K.  Vincent  Campbell, Ph.D. 
Geologis t  
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ENGINEERS CERTIFICATE 

I ,  Charles  K .  Ikona, of 5 Cowley Court ,  P o r t  Moody i n  t h e  province 
of B r i t i s h  Columbia do hereby c e r t i f y  t h a t :  

I am a Consul t ing Mining Engineer wi th  o f f i c e s  a t  208-850 W .  Has t ings  
S t r e e t ,  Vancouver. B .C .  

I am a gradua te  of t h e  Un ive r s i t y  of B r i t i s h  Columbia w i th  a degree 
i n  Mining Engineer ing.  

I am a member i n  good s t and ing  of t h e  Assoc ia t ion  of P r o f e s s i o n a l  
Engineers  of t h e  Province of B r i t i s h  Columbia. 

I have examined t h e  p rope r ty  r epo r t ed  h e r e i n  i n  August of 1978. The 
1981 f i e l d  examinat ion was conducted by Vincent Campbell, Geologis t  
whom I have p rev ious ly  worked wi th  and I have f u l l  confidence i n .  

I have no i n t e r e s t  i n  t h e  proper ty  r epo r t ed  on. 

Dated t h i s  18 th  day of December, 1981. 

CHARLES K. IKONA. P. ENG. 

Pamicon Developments Ltd. - 
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A P P E N D I X  I V  

S o i l  P r o f i l e s .  

The fol lowing d e s c r i p t i o n s  a r e  of  t y p i c a l  s o i l  

p r o f i l e s  developed on t h e  v a r i o u s  p a r e n t  m a t e r i a l s  seen on 

t h e  F a i r  c la ims .  

1. Alluvium 

P r o f i l e  development i s  poor and t h i n ,  g e n e r a l l y  l e s s  

than  4 0  cm. Most commonly t h e  wel l  rounded g r a v e l s  and 

sands a r e  o v e r l a i n  by 15  t o  35 c m  of l i g h t  brown b r u n i s o l  

(BM) on ly  s l i g h t l y  d i f f e r e n t  from t h e  p a r e n t  m a t e r i a l .  On 

wel l  d r a ined  s l o p e s  a  red-brown Fe-r ich hor izon  (BF) i s  

developed. I n  s a t u r a t e d  a r e a s  a  red-brown mot t l ed  l a y e r  

(BG) i s  found. These d i f f e r e n t  B hor izons  a r e  covered by 

up t o  10  c m  of  f i b r o u s  pea ty  o r g a n i c  ma t t e r .  

With t h e  except ion  o f  t h e  f l a t  v a l l e y  bottom o f  

F a i r c h i l d  Ck. s l o p e s  on t h e  a l l u v i a l  m a t e r i a l s  a r e  10 -20 ' .  

2. Lake Sediment 

These m a t e r i a l s  a r e  f i rm ,  l i g h t  g ray  t o  b l u i s h  g ray  

c l a y ,  l i g h t  brown s i l t  and ve ry  f i n e  sand. I n  many p l a c e s ,  

a s  f o r  example on t h e  bench n o r t h e a s t  of  F a i r c h i l d  Ck., 

t h e  sediments  a r e  wel l  l amina ted .  Slopes  a r e  less than  5 O  

and t h e  a r e a s  unde r l a in  by l a k e  sediments a r e  poor ly  

d ra ined .  

The o rgan ic  mat i s  less than  1 0  c m  and i n  s e v e r a l  

p l a c e s  i s  on ly  1-2 cm t h i c k .  P r o f i l e  development i s  

p r a c t i c a l l y  nonex i s t en t ,  b u t  BM ( b r u n i s o l ) ,  BF (red-brown 

F e - r i c h ) ,  and BG (mo t t l ed )  l a y e r s  can be d i s t i n g u i s h e d  a t  

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

Car iboo Geotechnical  Services L td .  A 



3 .  Talus  

Coarse angula r  t a l u s  of  g ray  a r g i l l i t e  and s i l t s t o n e  

occur  a long t h e  nor thern  p a r t  of  t h e  g r i d .  The t h i c k n e s s  

of t h e  s o i l  dec reases  and t h e  a n g u l a r i t y  o f  t h e  t a l u s  

i n c r e a s e s  a s  one proceeds n o r t h  a long  t h e  g r i d  l i n e s .  The 

s o i l  i s  t h i n  and commonly up t o  1 0  cm of  moss o v e r l i e s  up 

t o  5  cm of  a  brown s i l t y  sand (BM) wi th  abundant angu la r  

rock fragments.  I n  t h e  w e t t e r  a r e a s  t h e  t h i n  s o i l  i s  

mot t led  r ed  and brown g ray  ( B G ) .  

4 .  Bog 

Where t h e  bogs w e r e  deeper  than  0.6 m and t h e  under ly ing  

m a t e r i a l  could n o t  be c l e a r l y  i d e n t i f i e d  t h e  s o i l s  c o l l e c t e d  

were t r e a t e d  a s  a  s e p a r a t e  c l a s s .  

Commonly 15-20 cm of  f i b r o u s ,  p e a t l y  o r g a n i c  m a t e r i a l  

was u n d e r l a i n  by more than  40 cm o f  g reasy  b lack  t o  g ray  

c l a y .  Where no p r o f i l e  was observed t h e  muck was termed a  

"C" hor izon.  I n  a  few p l a c e s ,  p a r t i c u l a r l y  a t  t h e  margins 

of t h e  bogs, red-brown mot t led  c l a y  was mixed i n  w i t h  t h e  

f i b r o u s  m a t e r i a l .  Samples of  t h i s  were termed g l e y s o l s  

(BG)  

5. Colluvium 

This  p a r e n t  m a t e r i a l  c l a s s  was p r e s e n t  on s lopes  of  

more than  10 and inc luded  a  mix tu re  o f  s o i l  and l o c a l l y  

de r ived  angu la r  rock fragments.  Typ ica l ly  10-15 cm o f  moss 

o v e r l i e s  a brown sand and s i l t  hor izon  (BM) up t o  1 5  cm 

t h i c k .  I n  a  few p l a c e s  where t h e  s o i l  i s  b e t t e r  d ra ined  

a t h i n ,  l e s s  t han  5 cm, B F  hor izon  was seen above t h e  BM 

l a y e r .  The BM hor izon g rades  i n t o  t h e  p a r e n t  m a t e r i a l .  

\ Car iboo Geotechnical  Serv ices  L td .  



APPENDIX V 

Gradien t  Maps. 
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Scale 1 : 4,000 
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Fai r  C l a i m s  Cu Gradient Map 
Scale 1 : 4,000 

K K  i n t e r v a l  2 - 4  (so i l  , rk.  chips . ) 
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Histograms of Data Sets. 
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SOIL SAMPLES DERIVED FROM LAKE SEDIMENT 
( i n c l u d e s  c l a y ,  s i l t ,  s o l i f l u c t e d  f i n e s  
a l o n g  e a s t e r n  g r i d )  

Histogram o f  46 Cu a n a l y s e s  

Mean = 56.20 
S t a n d a r d  D e v i a t i o n  = 70.46 
Range o f  a n a l y s e s  = 7-450 p p m  

Note: Sample 450 ppm n o t  shown on  graph. 

5 0 100 PPM 
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S O I L  SAMPLES DERIVED FROM COLLUVIUM 

NORTHEAST OF FAIRCHILD CREEK 

H i s t o g r a m  o f  24  Cu a n a l y s e s  

Mean = 2 2 3 . 0 8  
S t a n d a r d  D e v i a t i o n  = 2 7 9 . 0 2  
R a n g e  o f  a s s a y s  = 1 0 - 1 1 5 0  ppm 

N o t e :  S a m p l e s  4 2 0 , 4 5 0 , 5 0 0 , 8 5 0 , 1 1 5 0  ppm 
n o t  s h o w n  o n  g r a p h .  
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APPENDIX V I I  

K K  I n t e r v a l  H i s tog rams .  

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

o f  s amples  a r r a n g e d  by t h e i r  r e s p e c t i v e  K K  i n t e r v a l s .  For  

t h e  s a k e  o f  b r e v i t y  t h e  i n t e r v a l s  a r e  coded  o n  t h e  g r a p h s  

a s  i n d i c a t e d  below. 

K K  ( C l a r k e )  Copper 
U n i t  I n t e r v a l s  ( P P ~  ) 

K K  Code 

The a n a l y s e s  o f  r o c k  c h i p s  a r e  p l o t t e d  s e p a r a t e l y .  

Those w i t h  t h e  l o w e s t  v a l u e s  (KK i n t e r v a l  less  t h a n  0.125)  

a r e  o f  t h e  c a l c a r e o u s  r o c k s  s o u t h w e s t  o f  F a i r c h i l d  Ck. 

Those w i t h  t h e  h i g h e s t  v a l u e s  are  o f  m i n e r a l i z e d  o u t c r o p s  

o f  b a s i c  h o r n f e l s .  The r o c k  c h i p  a n a l y s e s  are  t h e  u p p e r  and  
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