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1. INTRODUCTION 

A geochemical r e sea rch  programme was c a r r i e d  o u t  on t h e  BAT, BALL and 

EE claims by Barr inger  Research Limited during t h e  per iod  of December 

1 9 7 0  t o  Apr i l  1 9 7 1 .  The work was performed by B.  W.  Smee of Barr inger  

Research i n  Vancouver and D r .  P.M.D.Bradshaw, Chief Geochemist, 

Bar r inger  Research i n  Toronto. A t o t a l  of 4 9  rock samples w e r e  s tud ied .  

The BAT, BALL, and EE claims a r e  s i t u a t e d  approximately 4 0  m i l e s  
northwest of Pemberton, B .C . ,  i n  t h e  Coast Range Mountains. 
A c c e s s  i s  by h e l i c o p t e r  from Pemberton. The a r e a  i s  very s t e e p  with 

l i t t l e  o r  no s o i l  development, few streams, and many g l a c i e r s .  Outcrop 

is  widespread throughout t h e  proper ty .  

The BAT, BALL, and EE claims l i e  w i t h i n  an a r e a  bounded by a recent 
i n t r u s i v e  complex i n  which widespread molybdenite occurs  i n  f r a c t u r e s  

o r  as a disseminat ion i n  t h e  i n t r u s i v e  rock. Occurrences of  chalco- 

p y r i t e  and b o r n i t e  a r e  a l s o  known. A d e f i n i t e  p e t r o l o g i c a l  zonat ion 

of t h i s  i n t r u s i v e  complex has been mapped and i s  thought t o  be related 

t o  d i f f e r e n t i a t i o n  of  t h e  o r i g i n a l  magma wi th  coa r se  t o  f i n e  grained 

phases p r e s e n t .  Minera l iza t ion  i s  noted i n  a l l  phases. 

The purpose of t h i s  research  programme was t o  i d e n t i f y  zoning i n  t h e  
bedrock g e n e t i c a l l y  r e l a t e d  t o  t h e  mine ra l i za t ion  which w i l l :  

” a) more c l o s e l y  i d e n t i f y  t h e  c e n t r e  of  t h e  l a s t  (gene ra l ly  most 
minera l iz ing)  phase ; 

b) assist i n  confirming t h a t  f r a c t i o n a t i o n  and r e d i s t r i b u t i o n  

of e l e m e n t s  has  occurred which i s  c o n s i s t e n t  w i th  t h e  form- 

a t i o n  of o r e  d e p o s i t s .  

These d a t a  w i l l  no t  n e c e s s a r i l y  i d e n t i f y  exac t ly  t h e  l o c a t i o n  of 

mine ra l i za t ion ,  bu t  w i l l  reduce t h e  search  a r e a  and i n d i c a t e  if con- 

c e n t r a t i o n  of  t h e  o r e  forming e l e m e n t s  i s  l i k e l y  t o  have occurred.  
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I n i t i a l l y  t h e  study of f r a c t i o n a t i o n  t r e n d s  on r e p r e s e n t a t i v e  samples 
of t h e  d i f f e r e n t  i n t r u s i v e  phases was made us ing  calcium and potassium 
a s  i n d i c a t o r s .  During rock f r a c t i o n a t i o n  t h e  percentaqe of calcium 
(contained mainly i n  p l ag ioc la se )  decreases  w h i l e  t h e  percentage of 

potassium (contained mainly i n  t h e  o r t h o c l a s e )  i nc reases .  This  r e s u l t s  
i n  a marked i n c r e a s e  i n  t h e  K/Ca r a t i o  as f r a c t i o n a t i o n  cont inues .  
Addit ional  s t u d i e s  have also shown t h a t ,  p a r t i c u l a r l y  a t  t h e  ac id  
end, K / R b  r a t i o  decreases  w i t h  i nc reas ing  f r a c t i o n a t i o n  and t h e  
Ca/Sr r a t i o  i n c r e a s e s .  

0 

The samples w e r e  a l s o  analysed f o r  t h e  common t r a c e  elements t o  
a s c e r t a i n  whether a t r a c e  e l emen t  zonation was p re sen t .  

I n  o r d e r  t o  avoid modal v a r i a t i o n  between d i f f e r e n t  rock types ,  samples 
w e r e  crushed and separa ted  magnet ical ly .  The non-magnetic ( f e l d s p a r  
p l u s  q u a r t z )  f r a c t i o n  was used f o r  a l l  determinat ions.  
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2. ANALYTICAL METHODS AND SAMPLE PREPARATION 

The rock samples were crushed and s ieved  i n  s t a i n l e s s  s teel  screens 
so t h a t  a - 4 5  and +150 mesh s e c t i o n  was obtained.  This  s e c t i o n  was 
then  washed t o  remove a l l  d u s t  p a r t i c l e s  and d r i e d  i n  Kra f t  envelopes.  
The -45  and +150 mesh por t ion  was then  passed through a magnetic 
s e p a r a t o r  s eve ra l  t i m e s  so t h a t  a c l e a n  s a l i c  f r a c t i o n  of  t h e  rock 
was obta ined .  T h e  s t rong ly  magnetic, magnetic and whole rock f r a c t i o n s  
of t h e  sample a s  w e l l  a s  t h e  s a l i c  f r a c t i o n  w e r e  s t o r e d  i n  Kra f t  paper 
envelopes. A microscopic examination o f  t h e  s a l i c  f r a c t i o n  revealed 
samples which contained su lphide  mine ra l i za t ion ,  and t h e s e  samples 
w e r e  separa ted  from t h e  remaining rocks.  The s a l i c  f r a c t i o n  w a s  then  
analysed f o r  calcium, potassium, copper, l e a d  and zinc.  

Calcium and potassium, being major rock c o n s t i t u e n t s  w e r e  analysed 

s e p a r a t e l y  from t h e  t r a c e  elements. 250  mil l igram samples w e r e  
weighed i n t o  t e f l o n  d i shes  and d i s so lved  us ing  hydrof luor ic ,  p e r c h l o r i c ,  
and n i t r i c  a c i d .  The r e s u l t i n g  s o l u t i o n  was t r a n s f e r r e d  t o  a 1 0 0  m i l l i -  
l i t e r  f l a s k  and brought up t o  volume. 
l i ters  i n t o  a 1 0 0  m i l l i l i t e r  f l a s k  was r equ i r ed  i n  o r d e r  t o  b r ing  t h e  
concent ra t ion  of elements i n t o  t h e  range o f  d e t e c t i o n .  The f i n a l  
s o l u t i o n s  w e r e  analysed by atomic absorp t ion  spectrophotometry using 
a Tectron instrument  and an a i r  ace ty lene  flame. 

A f u r t h e r  d i l u t i o n  of 1 0  m i l l i -  

The copper, l ead ,  and z inc  ana lyses  were performed by d i s so lv ing  a 2 5 0  
mil l igram sample w i t h  p e r c h l o r i c  ac id ,  a d j u s t i n g  t h e  sample volume t o  
5 m i l l i l i t e r s  and analysing by atomic absorp t ion  w i t h  a Tectron i n s t r u -  
ment. The work was performed by M r .  D .  Read of B a r r i n g e r ' s  Vancouver 
labora tory .  
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3 .  RESULTS 

T h e  calcium, potassium, copper, l ead  and z inc  r e s u l t s  a r e  shown i n  
Table I and are l i s t e d  according t o  rock type  a s  i nd ica t ed  by Cerro 
Mining. 
i z a t i o n .  

They are subdivided on t h e  b a s i s  of f r a c t u r i n g  and mineral-  

The calcium and potassium r e s u l t s  show s e v e r a l  i n t e r e s t i n g  f ea tu res :  

f o r  each rock type,  t h e  mean of  t h e  calcium concent ra t ion  
decreases  r e g u l a r l y  from unfrac tured  t o  f r a c t u r e d  t o  mineral- 
i zed ,  with t h e  except ion o f  t h e  medium gra ined  f r a c t u r e d  
phase ; 
comparing unf rac tured ,  f r a c t u r e d  and mineral ized rocks 
between t h e  d i f f e r e n t  phases a l s o  shows a decrease  i n  t h e  
mean of  t h e  calcium concent ra t ion  from coa r se  grained t o  
f i n e  grained;  
t h e  potassium concent ra t ion  shows a more e r ra t ic  d i s t r i b u t i o n ,  
b u t  t h e r e  i s  a genera l  tendency t o  inc rease  from coa r se  t o  
f i n e  gra ined  and from unfrac tured  t o  f r a c t u r e d  rocks; 
t h e  mean K/Ca r a t i o  inc reases  from unfrac tured  t o  f r a c t u r e d  
t o  mineral ized rocks wi th in  each type ( w i t h  t h e  except ion of 

t h e  medium gra ined  u n f r a c t u r e d ) ,  and from coarse t o  f i n e  
gra ined ,  (aga in  w i t h  t h e  except ion of  t h e  medium grained 
unf rac tured  u n i t )  ; 
t h e  trace elements show no sys temat ic  v a r i a t i o n .  

The K/Ca r e s u l t s  a r e  p l o t t e d  i n  Figure 1. For c l a r i t y  t h e  unfractured 
rocks are p l o t t e d  by themselves on t h e  r i g h t  hand s i d e  and a l l  t h e  
r e s u l t s  are p l o t t e d  toge ther  on t h e  l e f t .  I n  genera l  a f r a c t i o n a t i o n  
t r e n d  from coarse  gra ined  t o  f i n e  grained i s  ev iden t .  However, a s  
seen  i n  Table I ,  t h e  medium gra ined  unf rac tured  rocks,  on t h e  b a s i s  of 
t h e  K/Ca r a t i o  a r e  t h e  most f r a c t i o n a t e d .  
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I n  Table  I t h e  i n d i v i d u a l  samples a r e  ranked according t o  i n c r e a s i n g  
K/Ca r a t i o ,  1 being t h e  lowest  and 47  t h e  h i g h e s t .  
i d e n t i c a l  r a t i o s ,  these a r e  l a b e l l e d  A and B .  

p l o t t e d  on t h e  one inch  t o  500feet geo log ica l  p l an  suppl ied  by Cerro 
Mining. 
i .e .  t h o s e  above 4 0 ,  f a l l  i n t o  two a r e a s .  The f i r s t  group i n  t h e  f i n e  
gra ined  b i o t i t e  and medium g ra ined  b i o t i t e  g r a n i t e  n o r t h  of  t h e  camp 
i n  t h e  a r e a  known t o  con ta in  s i g n i f i c a n t  m i n e r a l i z a t i o n ,  and t h e  second 
group t w o  i s o l a t e d  samples i n  s m a l l  ou t c rops  o f  m e d i u m  gra ined  g r a n i t e  
t o  t h e  south-southwest.  

From t h e s e  data it may be  t e n t a t i v e l y  concluded t h a t  a t  l e a s t  p a r t  of 
t h e  medium g ra ined  g r a n i t e  i s  as f r a c t i o n a t e d  as t h e  f i n e  gra ined  
g r a n i t e  and t h e r e f o r e  i s  as l i k e l y  t o  c o n t a i n  s i g n i f i c a n t  m i n e r a l i z a t i o n  

of syngene t i c  o r i g i n  a s  t h e  f i n e  g ra ined  phase. 
g ra ined  and m e d i u m  gra ined  phases show a rough zoning on t h e  b a s i s  of  
t h e  K/Ca r a t i o ,  some p a r t s  of  each of  t h e s e  phases being more f r a c t i o n -  
a t e d  than  o t h e r s .  
t i m e  t o  draw any firmer conclusions.  

The use Of t h e  K/Ca r a t i o  s t i l l  however s u f f e r s  from a disadvantage 
of m o d a l v a r i a t i o n s  a s  t h e  potassium and calcium a r e  contained i n  two 
separate m i n e r a l s .  This  r e s u l t s  from sampling e r r o r s ,  p a r t i c u l a r l y  
i n  t h e  c o a r s e  g ra ined  phase,  and v a r i a b l e  d i l u t i o n  due t o  q u a r t z .  
d i sadvantage  can be l a r g e l y  e l imina ted  by t h e  use of  Ca/Sr and K/Rb 
r a t i o s  as s t ron t ium s u b s t i t u t e s  d i r e c t l y  f o r  calcium i n  t h e  p l a g i o c l a s e  
and rubidium f o r  potassium i n  t h e  o r t h o c l a s e ,  consequently t h e  use  of 
t h e s e  two r a t i o s  very  l a r g e l y  e l i m i n a t e s  t h e  e f f e c t  of 
once t h e  maf ic  mine ra l s  are sepa ra t ed .  

The trace m e t a l s  show no re l iab le  t r e n d  a s  i s  normal i n  t h e  use o f  
s t u d i e s  of t h i s  type.  

I n  t h e  case  of two 
The ranking numbers a r e  

From t h i s  map it can be  seen  t h a t  t h e  most f r a c t i o n a t e d  samples, 

Furthermore, both f i n e  

The sample d e n s i t y  i s  f a r  t o o  low a t  t h e  p r e s e n t  

This  

modal v a r i a t i o n s  
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4 .  CONCLUSIONS 

1) The K/Ca r a t i o s  shows marked v a r i a t i o n s  i n  t h e  f e l s i c  phase of t h e  
49 samples tested.  These v a r i a t i o n s  have been i n t e r p r e t e d  a s  r e l a t e d  
t o  f r a c t i o n a t i o n .  

2 )  The f i n e  grained rocks gene ra l ly  have a h igher  K/Ca r a t i o  than 
the  medium gra ined ,  and t h e  medium than  t h e  f i n e  grained.  Also t h e  
mineral ized rocks gene ra l ly  have a h igher  r a t i o  than  t h e  f r a c t u r e d  
rocks and t h e s e  gene ra l ly  a h igher  r a t i o  than  t h e  unf rac tured  rocks.  
There are s e v e r a l  no tab le  except ions,  p a r t i c u l a r l y  i n  p a r t  of t h e  
medium gra ined  g r a n i t i c  phase, t o  t h i s  genera l  t rend .  These a r e  
i n t e r p r e t e d  as of p o s s i b l e  economic s i g n i f i c a n c e .  

3)  A p l o t  of  t h e  ranked K/Ca r a t i o s  shows a c losed  zone of  higher  
r a t i o s  n o r t h  of t h e  camp i n  an a r e a  of s i g n i f i c a n t  mine ra l i za t ion .  
This  zone i s  n o t  confined t o  one rock type,  b u t  covers  a small  a r ea  

mapped a s  both f i n e  and medium gra ined ,  i n d i c a t i n g  t h a t  t h e  f i n e  
grained phase as mapped is  n o t  n e c e s s a r i l y  t h e  most f r a c t i o n a t e d .  
There are a l s o  two i s o l a t e d  samples w i t h  h igh K/Ca r a t i o s  which may 
r e l a t e  t o  mine ra l i za t ion ,  bu t  f u r t h e r  information i s  n o t  a v a i l a b l e  
a t  t h e  t i m e  of w r i t i n g ,  

4 )  This  method i s  capable of  i d e n t i f y i n g  the  zones o f  g r e a t e s t  
f r a c t i o n a t i o n  and consequently t h e  zones w i t h  t h e  g r e a t e s t  p o t e n t i a l  
f o r  syngenet ic  mine ra l i za t ion ,  bu t  f u r t h e r  o r i e n t a t i o n  samples should 
be c o l l e c t e d  and ana lyses  f o r  a d d i t i o n a l  e l e m e n t s  undertaken. 

5)  I n  d e t a i l ,  the  p l o t s  of t h e  K/Ca r a t i o s  i s  s l i g h t l y  a t  var iance  
wi th  t h e  p r e s e n t  geo log ica l  map, however, on t h e  b a s i s  of the  known 
mine ra l i za t ion  it does make good geologica l  s e n s e .  The dens i ty  of 
samples i s  s u f f i c i e n t  t o  warrant  f u r t h e r  i n v e s t i g a t i o n s  but  no t  t o  
draw any f i r m  conclusions.  

-6- 



5. RECOMMENDATIONS 

1) This  p i l o t  s tudy should be expanded t o  inc lude  rubidium and 
s t ront ium a n a l y s i s .  Th i s  a spec t  w i l l  be  completed as soon as ana ly t -  
i ca l  f a c i l i t i e s  are a v a i l a b l e .  

2 )  The trace m e t a l  ana lyses  t o  d a t e  show no s i g n i f i c a n t  t r e n d s  b u t  
a n a l y s i s  should be completed t o  inc lude  molybdenum and mercury. I n  
a d d i t i o n  t h e  trace metals ,  (copper,  l e a d ,  molybdenum and mercury) 
should a l s o  be determined on the  magnetic f r a c t i o n  ( b u t  n o t  calcium, 
potassium, rubidium and s t ront ium)  

3) On t h e  b a s i s  of t h e  i n t e r p r e t a t i o n  o f  t h e  rubidium, s t ront ium and 
molybdenum, mercury r e s u l t s  t h e  sample d e n s i t y  should be  inc reased  t o  
cover a l l  phases of t h e  i n t r u s i v e  cons idered  as  favourable .  
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- TABLE I 

C a ,  K ,  cu, Pb and Zn ANALYSIS FOR SALIC FRACTION OF ROCK SAMPLES 

HC104 HC104  1 HC104 
cu 

% Ca % K  

UNFPJCTUFED 

40009 - 75 I 1.28 3.40 2 

- 76 0.98 3.84 

- 77 3.04 6 6 1 50 1.18 

- 78 1.00 4.12 

I 
2.70 2.76 1 - 109 

- 110 
1 

3.60 2.00 

2.25 

1.45 

3.15 

L 

2.24 1 - 111 

- 114 

- 117 

4(7 4.20 1 

3.40 L 

2.25 3.80 2 - 118 

3.44 2.4 AVERAGE I 1.82 - 
FRACTURED 

40009 - 120 

- 122 

1.14 33 3.60 

1 2j7 1.24 3.40 

1.56 28 20 115 

2 11 

1 4  11 

- 127 3.48 

2.74 

(3.76) 
3.80 

3.52 

4.80 

6 - 129 1.98 
(1.36) 
1.30 2 - 132 

2 0.86 

0.94 

- 136 

- 137 3 

- 139 1.40 2 3.60 

2.38 

3.60 

3.49 

1 + 
1 0 . 8  21.2 

0.82 - 140 

- 144 1 1.00 

7.9 AVERAGE 1 .23  



c 

% K  K / C a  % C a  

COARSE GRAINED 
FRACT. M I N E R A L I Z E  

40009 - 123 4.12 4.12 

- 135 1 1.10 4.00 3.64 

AVERAGE -+- 4.06 3.87 

MEDIUM GRAINED 
UNFRACTURED 

3.80 8.26 40009- 79 0.46 

- 80 0.40 11.25 4.50 

- 82 I 0.62 3.76 6.06 

3.68 5.58 

3.54 3.68 

3.84 

4.80 

7.38 

24.0 

14.7: 

4.22 

5.00 

4.60 

0.34 

0.38 

- 106 

- 115 

AVERAGE 0.51 4.18 8.20 

MEDIUM GRAINED 
FRACTURED 

40009 - 124 1.06 3.02 3.20 

6.04 

2.29 

2.90 

2.66 

- 142 0.96 4.04 4.21 

- 148 4.00 3.44 

3.50 

1.16 

0.96 AVERAGE 3.36 

MEDIUM GRAINED 
MT-T,T ZI?n 

40009- 104 - 3 0  4.16 13.87 



- 
1 

4 

- - 
8 28 

6 11 
I 

- - 

2.5 7.0 

- 

19.5 
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FERRO MINING COMPANY OF CANADA LIMITED 
WE,lERN DIyIs,on~ ,u,TE. 40, 
f 1 t I W E 9 1  QEORQIA Sl., VANCOUVLl I, I .C. 
CANADA (004) 687-1457 

June 3 0 ,  1971 

M r .  R . H .  McCrhmon, 
Ghief Gold Commissioner, 
Department of Mines and Petroleum Resources, 
V i c t o r i a ,  B.C. 

D e a r  S i r  : 

RE: EE, BALL, BAT, R C l a i m s  
The  Sa la l  Creek Prospect  Geochemical Report 

F i l e  No.: 166 - L i l l o o e t  
Your latter of June 2 4 t h  1971 

L 
c' 

, 

The samples discussed i n  t h e  r e p o r t  w e r e  taken from g l a c i a t e d  
exposures which have only a t h i n  s k i n  of weathered sur face .  
The  weathered su r faces  w e r e  removed so t h a t  t h e  samples sub- 
mi t t ed  w e r e  of f r e s h  rock. 

I apologise  f o r  t h e  delay i n  r ep ly ing  b u t  I w a s  o u t  of town 
when your let ter w a s  rece ived  and I re tu rned  only  today. 

DKM/smr 






