






INTRODUCTION 

0 
The w r i t e r  purchased t h e  s u b j e c t  Be t ty  Lou c l a ims  and 

f r a c t i o n s  from Canex P l a c e r  Ltd., who were preps- ing t o  i 
r e l i n q u i s h  t h e  claims, i n  o r d e r  t o  i n t e r e s t  o t h e r  companies i n  I 
s e a r c h i n g  f o r  Craiginont type  m i n e r a l i z a t i o n ,  It h a s  l o n g  I 
been recognized t h a t  t h e r e  is no n e a r  s u r f a c e  copper mineral-  / 
i z a t i o n  on t h e  proper ty ,  and t h a t  t h e r e  were no o u t s t a n d i n g  I 
geophys ica l  o r  geochemical anomalies  on t h e  c la ims  t o  pursue. 

The h igh  c o s t  of d r i l l i n g  deep h o l e s  on g e o l o g i c a l  p r o j e c t i o n s  

on ly  has  been a d e t e r r e n t  t o  e x p l o r a t i o n  i n  t h e  p a s t ,  b u t  wi th  I 
i n c r e a s i n g  c o s t s  of l o g i s t i c s  f o r  more remote exp lo ra t ion  1 
v e n t u r e s  t h e  p o s s i b l e  c o s t  of $200,000 t o  d r i l l  f o u r  sec t io r - s  1 
t o  600m depth  is  no t  s o  enormous. 1 

'The ~ r a i g m o n t  mine w i l l  u l t i m a t e l y  produce 800,000,000 l b s ,  

o f  copper from a zone l e s s  than  lOOOm long,  150m wide a t  i t s  

wides t  s t r u c t u r a l  spread  and 5OOm high, The r e l a t i v e  h igh  

grade  of t h e  undi lu ted  ore ,  r ang ing  from 1,8%Cu t o  2,4?6Cu, is 

0 an a t t r a c t i v e  explora t ion  t a r g e t  as i t  w i l l  b e a r  cons ide rab le  

development and mining expense i f  found i n  quan t i ty .  Further-  

more, t h e  ex i s t ence  of t h e  Craigrnont underground development 

and concen t ra to r ,  an experienced inining crew i n  t h e  a r e a ,  and 

e x i s t i n g  power, gas  and t r a n s p o r t a t i o n  f a c i l i t i e s  w i l l  a l l  be  
I 

a c r e d i t  t o  any new m i n e r a l i z a t i o n  found i n  t h e  area.  

While some d r i l l i n g  has  been done on t h e  Be t ty  Lou 

c l a ims  i t  has  no t  been c l o s e  eiough spaced t o  f i n d  any born 
wide s t e e p l y  dipping m i n e r a l i z a t i o n  i f  such e x i s t s .  Although 

t h e  e l e v a t i o n  of t h e  Craigmont concen t ra to r  is  720m above s e a  

l e v e l ,  t h i s  should n o t  be a d e t e r r e n t  t o  s e a r c h  below t h i s  

e l e v a t i o n  i f  reasonable  geo log ica l  evidence i s  obta ined  t o  

p r o j e c t  m i n e r a l i z a t i o n  below t h i s  l e v e l .  

I n  l i g h t  of t h e  foregoing  t h e  w r i t e r  undertook t h e  f i e l d  

s t u d y  and p repa ra t ion  of t h i s  r e p o r t  t o  e x c i t e  f u r t h e r  

e x p l o r a t i o n  of t h e  Bet ty  Lou claims,  
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4. 

LOCATION, ACCESS & PHYSIOGRAPHY 

0 The p rope r ty  is  on t h e  northwest  s l o p e  of Promontory H i l l ,  

17.km'jhest of N e r r i t t  B.C. i n  t h e  Nicola  Mining Divis ion  ( f i g l ) .  

Promontory H i l l  is t h e  s i t e  of a f o r e s t r y  lookout  and micro- 

wave r e p e a t e r  s t a t i o n .  

The a c c e s s  road t o  Promontory H i l l  l e a v e s  t h e  M e r r i t t -  

Spences Bridge road 'approximately 1 x 3  km west of W e r r i t t  and 

3 km west of Lower Nicola. Th i s  road  i s  s t e e p  i n  p a r t ,  

c l imbing  1220 m i n  12.9 km, b u t  i s  n e g o t i a b l e  wi th  two wheel I 
d r i v e  v e h i c l e s  i n  good weather. A r a t h e r  obscure  a c c e s s  road  1 
l e a v i n g  t h e  Promontory H i l l  r oad  7.9 km from t h e  highway 

l e a d s  westward around t h e  mountain t o  1510 m e l e v a t i o n  on t h e  

B e t t y  Lou 6 claim. This  road  can b e  d r iven  wi th  2 wheel 

d r i v e  i n  good weather. 

A l ogg ing  road t h a t  must come up through I R  9  could 

p rov ide  2 wheel d r i v e  access  t o  t h e  nor the rn  p o r t i o n s  of t h e  1 
c la ims ,  b u t  t h i s  road was n o t  checked o u t  by t h e  w r i t e r .  I 

Eleva t ions  range from 1734 m a t  t h e  top  of Promontory i 

0 H i l l  t o  1280~1 a t  t h e  Indian  Reserve No.9 boundary t o  t h e  west. 

The c l a ims  a r e  covered by va ry ing  s t a n d s  of s c a t t e r e d  l a r g e  

f i r  t r e e s ,  c l o s e l y  spaced lodgepole  p ine ,  open pop la r  s t a n d s  

and occas iona l  a l p i n e  c l ea r ings .  Overburden r anges  from 

almost  none along t h e  s p i n e  of t h e  r i d g e  t o  probably l5m 
dep ths  of g l a c i a l  f i l l  on t h e  n o r t h  s lopes .  Water i s  n o t  

I 
2 

abundant on t h e  claims bu t  i n  August t h e r e  was a s m a l l  s t ream 

of 8 l i t r e s  p e r  minute along t h e  edge of Be t ty  Lou 6 claim,  i 
I 
1 

ano the r  a long t h e  n o r t h  boundary and a small s p r i n g  r u n s  i' 
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5 .' 
HISTORY 

0 
The fo l lowing b r i e f  h i s t o r y  w a s  l a r g e l y  compiled by 

R. Cannon i n  a r e c e n t  review r e p o r t  f o r  Canex. 

1. 1957 - Bet ty  Lou claims s t a k e d  f o r  Canadian Exp lo ra t ion  Ltd 

t o  cover t h e  ex tens ion  of t h e  Nicola-Guichon 

B a t h o l i t h  con tac t  cons idered  g e o l o g i c a l l y  favour- 

a b l e  a f t e r  t h e  r e c e n t  d iscovery  of t h e  Craigmont 

copper deposi t .  

2. 1958 - Road cons t ruc t ion .  

3. 1959 - Reconnaisance g e o l o g i c a l  and topographic mapping 

by C.W.Bal1. S c a l e  1 "=4008. 

4. 1959/60 - Geological  mapping by B.C.Deptt of Mines. 

S c a l e  11tr10008 

5. 1960/61 - Line c u t t i n g ,  b u l l d o z e r  l i n e s  and t e n  bu l ldoze r  

t renches.  

6 .  1960/61 - V e r t i c a l  I n t e n s i t y  magnetometer survey under t h e  

superv is ion  of AoAllano 

( 3  -7 7. 1961 - Reconnaisance Induced P o l a r i z a t i o s  survey by 

Hunting Survey Corp .Ltd. 

8. 1961 - Deta i led  Induced P o l a r i z a t i o n  survey by McPhar 

Geophysics Ltd. on an anomalous a r e a  i n d i c a t e d  by 

t h e  Hunting reconnaisance  survey. 

9. 1961 - Diaaond D r i l l  Hole Can#l 183.5m,-510N,N2°W. 

10. 1962 - Plane tab le  mapping on t h e  n o r t h  c e n t r a l  p o r t i o n  

of t h e  Bet ty  Lou c la ims  by C.W. Bal l .  S c a l e  lN=200. 

11. 196) - Deta i led  Induced P o l a r i z a t i o n  survey  by Hunting 

Survey Corp.Ltd. 

12. 1965 - Geological mapping on t h e  northwest  p a r t  of t h e  

Bet ty  Lou claims by W.S.Pentland. 

13. 1965 - Geochemical s o i l  sampling p r o g r m .  

14. 1965 - Two diamond d r i l l  holes:  Canf#2,334.45mr v e r t i c a l  

Can#3,192.08m, v e r t i c a l  

O 
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GENERAL GEOLOGY 

0 The gene ra l  Promontory H i l l  a r e a  is under l a in  by t h e  

Nicola  S e r i e s  rocks  of Upper T r i a s s i c  age, c u t  09 t o  t h e  I 
n o r t h  by t h e  Guichon Ba tho l i th ,  and i n t r u d e d  i n  t h e  sou theas t  I 
co rne r  by t h e  Coyle stook. A p o r t i o n  of t h e  c e n t r a l  a r e a  i s  1 
o v e r l a i n  by a volcanic  s e r i e s  shown as Kingsvale  vo lcan ics  

on t h e  G.S.C. maps, but  potassium-argon age da ted  a t  47 
! 

m i l l i o n  y e a r s  and t h e r e f o r e  c o r r e l a t a b l e  wi th  t h e  Coldwater I 
beds  of T e r t i a r y  age. The western ex tens ion  of t h e  Nicola  

r o c k s  i s  o v e r l a i n  by t h e  Spences Bridge v o l c a n i c s  of Lower i 
Cretaceous age. .Recent g l a c i a l  till cover s  p a r t s  of t h e  area.  

The Nicola  rocks  on t h e  a r e a  a r e  predominantly a n d e s i t i c  

f ragmenta ls  and flows with i n t e r c a l a t e d  f e l d s p a t h i c  greywackes, 

minor a r g i l l i t e s  and r e l a t i v e l y  narrow b u t  p e r s i s t e n t  bands of 

l imestone.  S t r u c t u r a l l y  t h e  Promontory H i l l  a r e a  may b e  

a n t i c l i n a l ,  somewhat overturned t o  t h e  south ,  wi th  eastward 

p lunging  drag  f o l d s  on t h e  n o r t h  s i d e  of t h e  m t i c l i n a l  axis. 

0 The l imes tone  i n  t h e  Nicola  S e r i e s ,  a l though l e s s  than 5% of I 
t h e  rock  volume i n  t h e  Promontory H i l l  a r e a  is  economically 

impor tan t  because i t  i s  t h e  h o s t  rock  f o r  t h e  Craigmont copper 

o r e  body t o  t h e  eas t .  The l imes tone  has  been thiclsened and 

a t t e n u a t e d  by drag f o l d i n g  s o  t h a t  t r u e  t h i c k n e s s e s  of t h e  

l imes tone  bands a r e  d i f f i c u l t  t o  e s t a b l i s h .  

The Guichon Ba tho l i th  t o  t h e  n o r t h  is  a f r e s h  hornblende 

g r a n o d i o r i t e  bu t  gene ra l ly  has  a d i o r i t i c  margina l  phase i n  

t h e  Promontory H i l l  a rea .  ' A t  "some; p o i n t s  the4diopi t te i  e o n t a c t  

w i th  t h e  Nicola  rocks  i s  sha rp  b u t  a t  o t h e r s ,  and p a r t i c u l a r l y  

where t h e  Nicola  rocks  a r e  f e l d s p a t h i c  greywackes, t h e  c o n t a c t  
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8. 

GENERAL GEOLOGY con t i n u  ed 

0 The " K i n g ~ v a l e ~ ~  vo lcan ics  do n o t  outcrop  on t h e  Be t ty  Lou 

c l a ims  b u t  cover a s e c t i o n  between t h e  Be t ty  Lou c la ims  and 

t h e  Craigmont mine t o  t h e  eas t .  They a r e  a t h i c k  p i l e  of 

vo lcan ic  agglomerates w i t h  poor ly  s t r a t i f i e d  b e n t o n i t i c  

conglomerates,  sediments and c l a y s  con ta in ing  p l a n t  remains 

( c o a l  and p e t r i f i e d  wood) toward t h e  base. Thin b a s a l t  dykes 

i n  t h e  western p a r t  of t h e  Be t ty  Lou c la ims  may b e  r e l a t e d  

e i t h e r  t o  t h e  Kingsvale o r  t h e  Spences Bridge volcanics .  

The Spences Bridge vo lcan ics  under ly  t h e  Indian  Reserve 

No.9 t o  t h e  west and e f f e c t i v e l y  mask any extens ion  of t h e  

Nicola  rocks  westward. 

G l a c i a l  overburden, i n  t h e  form of t i l l i t e  and hard  c l a y  

h a s  been der ived  from t h e  b a t h o l i t h  t o  t h e  n o r t h  and t r ans -  

p o r t e d  s o u t h  sou theas t  t o  cover most of t h e  bedrock i n  t h e  

n o r t h e r n  p a r t  of t h e  claims; and w a s  probably dumped from 

beneath t h e  g l a c i e r  as i t  rode  up over  t h e  r e s i s t a n t  r i d g e  of 

Promontory H i l l .  Boulders i n  t h e  t i l l i t e  a r e  up t o  1 met re  
0 diameter ,  b u t  mostly a r e  10-15cm diameter  and a r e  a11 grano- 

d i o r i t e  from t h e  ba tho l i th .  

O 
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9. 

LOCAL GEOLOGY 

e, 
Rock Types 

The l o c a l  geo log ,~  of Be t ty  Lou 2, 4 and 11 c l a ims  and Loo 

8 F r a c t i o n  was p lane  t a b l e  mapped by C.W. B a l l  i n  1962 and , 

r e p o r t e d  Apr i l  1,  1963. A t  t h a t  t i a e  t h e r e  were few exposures 

t o  t h e  went due t o  f o r e s t  and overburden cover. Logging s i n c e  

t h a t  t ime has  exposed cons ide rab le  bedrock i n  t h e  western a r e a  

i n  road  c u t s  and t r enches  made f o r  road f i l l .  Unfor tunate ly  

few of t h e s e  exposures a r e  cont inuous over  much d i s t a n c e  and 

t h e r e f o r e  geologica l  mapping must remain i n t e r p r e t i v e .  

The a r e a  mapped by B a l l  is 5007 outcrop  a long t h e  s p i n e  of 

- a westward extending r i d g e  from t h e  top  of Promontory H i l l .  

Rocks i n  t h i s  s e c t i o n  a r e  mainly grejwackes with approximately i 

10% i n t e r c a l a t e d  l imes tone  and poor ly  outcropping  a r g i l l i t e s .  

T h i s  same sequence extends westward. 

Along t h e  nor thern  p o r t i o n  of t h e  claim block  t h e  few 
I 

ou tc rops  and exposures a r e  a n d e s i t i c  f ragmenta ls  which would 

Cr conformably over ly  t h e  greywackes and l imes tones ,  These 

g e n e r a l l y  c o n s i s t  of dark fragments  up t o  1cm diameter  i n  a 

l i g h t e r  coloured tu f faceous  matrix.  On a weathered s u r f a c e  

t h e  fragments  s t and  o u t  g iv ing  t h e  outcrop  a rough t e x t u r e ,  

Close t o  t h e  d i o r i t e  t h e  ou tc rops  of a n d e s i t i c  f ragmenta l  a r e  

bleached. Occasional smal l  pa tches  of g a r n e t  e p i d o t e  ska rn  

a l t e r a t i o n  were seen i n  t h e  volcanics .  

The d i o r i t e  outcropping and exposed i n  t r e n c h i n g  on t h e  

Bet ty  Lou claims is a medium gra ined ,  medium t o  dark  grey 

hornblende d i o r i t e ,  The d i o r i t e  is  exposed only  i n  t h e  north-  

west co rne r  of t h e  claims, The near -contac t  p o r t i o n  of t h e  

d i o r i t e  c o n t a i n s  s u f f i c i e n t  accessory  magne t i t e  t o  g i v e  a 

magnetic anomaly along t h e  contac t .  The magne t i t e  con ten t  of 

t h e  g r a n o d i o r i t e  f u r t h e r  i n t o  t h e  i n t e r i o r  of t h e  b a t h o l i t h  is  

v a r i a b l e ,  g iv ing  a patchy magnetic response.  One f r e s h  small 

d i o r i t e  outcrop  occurs  at 11goN 1850V6; and is t h e  only  exposure 

C, 



LOCAL GEOLOGY continued 

0 
of  a d i o r i t e  dyke be l ieved  r e s p o s i b l e  f o r  t h e  narrow E W  

e longated  magnetic a n m a l y  extending  eastward from t h e  outcrop,  

The l imes tone  of t h e  Bet ty  Lou c l a ims  v a r i e s  i n  p u r i t y  

from a r e l a t i v e l y  pure  l imes tone  t o  one c o n t a i n i n g  up t o  50% 
o r  more fragments be l ieved  t o  b e  vo lcan ic  ash. C r y s t a l l i n i t y  

of  t h e  l imes tone  a l s o  v a r i e s  from a b lack  very  f i n e  gra ined  

l imes tone  with occas ional  c r y s t a l l i n e  whi t e  v e i n l e t s  t o  a 

completely r e c r y s t a l l i z e d  whi te  marble wi th  s i n g l e  c r y s t a l s  

up t o  3cm. The degree of r e c r y s t a l l i z a t i o n  becomes g r e a t e r  

c l o s e r  t o  t h e  b a t h o l i t h .  The l imes tone  at  t h e  c o l l a r  c f ,  and 

f u r t h e r  down Can #3, on s u r f a c e  sod th  of t h e  h o l e  c o l l a r  and 

a long  t h e  sou th  westward extens ion  of t h i s  l imes tone  is all 

r e c r y s t a l l i z e d ,  sugges t ing  t h a t  i t  is  c l o s e  enough t o  t h e  

b a t h o l i t h  con tac t  t o  become a h o s t  rock  f o r  mine ra l i za t ion ,  

A rock  outcropping from 1740W along t h e  s t r i k e  of t h e  1 

l imes tone  zone has  previous ly  been des r ibed  as a d a c i t e  and as 

0 a q u a r t z  f e l d s p a r  porphyry. Th i s  rock  is c h a r a c t e r i z e d  by 

euhedra l  f e l d s p a r  g r a i n s  and round q u a r t z  eyes. To t h e  west ! 
some r a t h e r  massive outcrops  of t h i s  rock  sugges t  an i n t r u s i v e  

n a t u r e  b u t  a t  1740W t h e  c o n t a c t s  of t h i s  rock  wi th  l imes tone  

and greywacke sugges t  i t  may b e  p a t  of t h e  Nicola  S e r i e s ,  

and may b e  an a l t e r e d  sedinent .  A similar rock  type  occur s  i n  

t h e  bottom of both Can #2 and Can kt3, d r i l l  h o l e s  and has  been 

v a r i o u s l y  descr ibed  as a porphyry and as a h o r n s f e l s e d  

greywacke. The exac t  n a t u r e  of t h i s  rock  can only be  determined 

wi th  more informat ion  on its r e l a t i o n  t o  t h e  a d j a c e n t  rocks.  

S t r u c t u r e  and F a u l t i n q  

A s  p rev ious ly  s t a t e d  t h e  g e n e r a l  s t r u c t u r e  on Promontory 

H i l l  is be l i eved  t o  be  an e a s t  plunging a n t i c l i n e  s t r i k i n g  

roughly  ~ 7 0 ' ~  with t h e  a x i s  sou th  of t h e  t o p  of Promontory 

H i l l .  The Nicola  rocks  on t h e  Be t ty  Lou c l a ims  would t h e r e f o r e  
t** 

O 



LOCAL GEOLOGY continued 

0 a l l  b e  on t h e  n o r t h  l imb of t h i s  a n t i c l i n e  and t h e  s t r u c t u r e s  

expressed i n  t h e  rocks  a r e  d rag  f o l d s  on t h i s  n o r t h  limb. 

The l i inestones i n  t h e  sequence provide  t h e  main evidence of 

s t r u c t u r e  as t h e  greywackes and a n d e s i t i c  f ragmanta ls  e x h i b i t  

l i t t l e  a t t i t u d e .  However t h e  l imes tone  ou tc rops  a r e  n o t  

s u f f i c i e n t l y  continuous i n  ou tc rop  t o  permi t  easy i n t e r p r e t -  

a t i o n  of t h e  s t r u c t u r e .  

The s t r u c t u r e  i l l u s t r a t e d  on t h e  accompanying p l a n  

( f i g .  5 ) is a reasonable  i n t e r p r e t a t i o n ,  which can b e  used t o  

e x p l a i n  t h e  complicated geology i n  t h e  c e n t r a l  s e c t i o n ,  t h e  

r e l a t i v e l y  uniform s t r i k e  and d i p  of t h e  l imey rocks  i n  t h e  

western p o r t i o n ,  t h e  absence of l imes tone  ou tc rops  i n  t h e  1 
nor thwest  s e c t i o n  and t h e  l o c a t i o n  of t h e  f avourab le  l i a e s t o n e  

between h o l e s  Can#2 and Can#fj. Minor s t r u c t u r e s  a r e  undoubtedly 

complicated and some must b e  ignored  when a t t empt ing  t o  i n t e r p r e t  

t h e  major s t r u c t u r e .  

0 Minor f a u l t i n g  has  been mapped by C.C. B a l l ,  b u t  none of 

t h e s e  f a u l t s  appear t o  have any n o t a b l e  displacement.  B a l l  

(1 961 ) h a s  previous ly  i n f e r r e d  some more major f a u l t s  from a i r  

photo l i n e a t i o n  but  these  have n o t  been inc ludeu  on t h e  maps 

because t h e r e  i s  no concre te  evidence of displacement  a long  I 

t h e s e  l i n e a r s .  

A l t e r a t i o n  

The fo l lowing a l t e r a t i o n s  have been noted  i n  s u r f a c e  

rocks  and diamond d r i l l  c o r e  from t h e  Be t ty  Lou claims: 

1. R e c r y s t a l l i z a t i o n  of l imestone.  Complete r e c r y s t a l l -  

i z a t i o n  usua l ly  occur s  w i t h i n  1000m of t h e  b a t h o l i t h  

contac t .  

2. Hornf e l s i n g  of greywacke. 
<. 

3. B i o t i t e  development on t h e  greywacke, T h i s  w a s  

p a r t i c u l a r l y  noted i n  Can#2 d r i l l  co re ,  g i v i n g  t h e  

U 



-. - -- 

12. 

LOCAL GEOLOGY continued 

cr core  a brown coloura t ion .  

5. Development of g a r n e t  e p i d o t e  skarn,  Th i s  occur s  i n  1 
some outcrops of greywacke and i n  one t r e n c h  c u t t i n g  

t h e  western limey rocks  a t  1555 N 2350 W. Garnet 

ep ido te  skarn  a l s o  occur s  i n  Can #3 d r i l l  h o l e  over  

l7m and i n  s h o r t e r  s e c t i o n s .  

6, Development of a c t i n o l i t e  magnet i te  skarn. T h i s  type  

is  t h e  p r i n c i p a l  a l t e r a t i o n  a s s o c i a t e d  wi th  copper 

mine ra l i za t ion  a t  Craigmont Mine and t h e r e f o r e  t h e  

occurence of s h o r t  s e c t i o n s  of t h i s  a l t e r a t i o n  i n  

h o l e  C a n i f 3  is considered very  important .  

i Mineral  Cont ro ls  and Minera l i za t ion  I 

Any cons ide ra t ion  of economic m i n e r a l i z a t i o n  on t h e  
B e t t y  Lou c la ims  n u s t  be r e l a t e d  t o  t h e  copper m i n e r a l i z a t i o n  

at Craigmont Mine, 6km t o  t h e  e a s t  i n  an i d e n t i c a l  g e o l o g i c a l  

s e t t i n g ,  The geologic  c o n t r o l s  on t h e  copper-iron ( cha lcopyr i t e ,  

C j  magnet i te ,  hemat i te )  m i n e r a l i z a t i o n  a t  Craignont  are:  

1. Limestone o r  irnpure l imes tone  h o s t  rocks.  Very 

l i t t l e  o r e  grade m i n e r a l i z a t i o n  occurp o u t s i d e  what 

was o r i g i n a l l y  l imes tone  b e f o r e  i t  was a l t e r e d  t o  

skarn. 

2. Fold s t r u c t u r e s .  The f o l d  s t r u c t u r e s  a t  Cra isnont  

both  th icken  t h e  l imes tone  h o s t  rock  t o  p rov ide  a 

l a r g e  c r o s s  s e c t i o n  of h o s t  rock  and a l s o  appear  t o  

l o c a l i z e  t h e  m i n e r a l i z a t i o n  w i t h i n  t h e s e  s t r u c t u r e s ,  

3. Proximity t o  t h e  Guichon b a t h o l i t h .  The Guichon 

b a t h o l i t h  appears  t o  be both  t h e  source  of t h e  

copper mine ra l i za t ion  and t h e  temperature c o n t r o l  

f o r  depos i t ion  of t h e  mine ra l i za t ion .  (The emplace- 

ment of t h e  b a t h o l i t h  i s  a l s o  probably r e s p o n s i b l e  

f o r  t h e  conf in ing  f o l d  s t r u c t u r e s  i n  t h e  Nicola  rocks.)  

U 

' I 
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0 i 

The copper i r o n  m i n e r a l i z a t i o n  and a.ssociat  ed 

a c t i n o l i t e  skarn  is g e n e r a l l y  n o t  r i g h t  a g a i n s t  t h e  

b a t h o l i t h ,  b u t  i s  u s u a l l y  on top  of t h e  n e a r l y  

I 
bar ren  garnet-epidote  skarn  t h a t  extends down t o  t h e  

I 
I I 

d i o r i t e  contact .  The copper - b e a r i n g  a c t i n o l i t e  I 

skarn  w i l l  u s u a l l y  have a very  ab rup t  c o n t a c t  wi th  
I 
i 

r e c r y s t a l l i z e d  l i m e s  tone  r a t h e r  than  a g r a d a t i o n a l  1 
con tac t  and t h i s  ab rup t  t e rmina t ion  of a i n e r a l i z a t i o n  1 
is an important  f a c t  t o  recognize  when s e a r c h i n g  f o r  I 

I 

Craigmont type  mine ra l i za t ion .  - The m i n e r a l i z a t i o n  I 
I 

can be  considered an a u r e o l e  ex tending  roughly from 

100 t o  500111 from t h e  main b a t h o l i t h  contac t .  

I r r e g u l a r  dykes and l e n s e s  of d i o r i t e  extend 

a long s t r i k e  along t h e  sou th  s i d e  of Craigmont o r e  

body a t  t h e  e a s t  end and between t h e  No.1 and n o r t h  

l imb orebodies.  These semi-detached bod ies  of 

d i o r i t e  pinch ou t  downward and appear  t o  b e  p a r t i a l l y  

c o n t r o l l e d  by t h e  Nicola  rock  s t r u c t u r e s .  They m a y  
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n o r t h  a n d  plunging eastward should a l s o  be t runca ted  

a t  depth by t h e  b a t h o l i t h ,  

Minor copTer m i n e r a l i z a t i o n  had been noted  by C.C. B a l l  

d u r i n g  h i s  mapping bu t  noth ing  wi th  any obvious ex tent .  One 

small occurence of ga lena  and s p h a l e r i t e  a t  t h e  top  of 

Promontory H i l l  may be s i g i i i f i c a n t  as ha lo  m i n e r a l i z a t i o n ,  

. similar t o  t h e  Pb-Zn ha lo  m i n e r a l i z a t i o n  r e p o r t e d  a t  O k  Tedi  

copper  d e p o s i t  i n  New Guinea. No o r e  g rade  copper m i n e r a l i z a t i o n  -- 
h a s  been seen  on s u r f a c e  o r  i n  t h e  d r i l l  c o r e  on t h e  Be t ty  Lou 
b 

claims.  However t h e  l a r g e r  t r a c e  amounts of copper is h o l e  
.A. 

Can#2 as compared t o  Can#3 sugges t  an i n c r e a s i n g  copper 

con ten t  i n  t h e  rocks  c l o s e r  t o  t h e  b a t h o l i t h  contac t .  

Shor t  s e c t i o n s  of magnet i te  a s s o c i a t e d  wi th  a c t i n o l i t e  

s k a r n  were i n t e r s e c t e d  i n  h o l e  Can#3, F ine ly  disseminated 

magne t i t e  is  an accessory minera l  i n  t h e  d i o r i t e ,  p e r m i t t i n g  

t h e  d i o r i t e  con tac t  t o  be drawn a long t h e  i n c r e a s e  i n  magnetic 

C) response,  a 

Disseminated p y r i t e  i s  ub iqu i tous  i n  t h e  greywacke and 

a n d e s i t e  f ragmenta ls  i n  s u f f i c i e n t  q u a n t i t y  (2-5%) t o  g i v e  an 

I P  response  near  s u r f a c e  and thereby e f f e c t i v e l y  masking any 

response  from deeper su lph ide  m i n e r a l i z a t i o n ,  

Any economic cop-per m i n e r a l i z a t i o n  on t h e  Be t ty  Lou 

c l a ims  is  expected t o  be  found a t  depth,  i n  similar ska rn  

a s s o c i a t i o n  and proximity t o  t h e  b a t h o l i t h  as t h e  C r a i g i o n t  

orebodies ,  

1 

Diamond D r i l l i n g  

Five  d ia iond d r i l l  ho le s  ( f i g .  3 ) t o t a l l i n g  1908,8m, were 

d r i l l e d  by Canex from 1961 to1967 a s  fol lows:  

Can #1, - 5 1 ° ~ ,  183.5m. Th i s  h o l e  was d r i l l e d  t o  t e s t  an 

I.P. anomaly d e t a i l e d  by McPhar Geophysics. 

The h o l e  i n t e r s e c t e d  cons ide rab le  l imes tone  

con ta in ing  s u f f i c i e n t  disseminated p y r i t e  t o  

Ci 
cause t h e  1.P. anomaly, b u t  d r i l l i n g  was 

stopped be fo re  t h e  proposed depth because of 

d r i l l i n g  water shor tage .  
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LOCAL GEOLOGY cont inued 

0 Can #2, v e r t i c a l ,  334.45m. T h i s  h o l e  w a s  d r i l l e d  t o  
I 

i n v e s t i g a t e  t h e  geology i n  t h e  v i c i n i t y  of t h e  1 

drag  f o l d  s t r u c t u r e ,  and t o  fo l low t h e  l imes tone  

down d i p  toward t h e  d i o r i t e  con tac t .  The h o l e  

d i d n ' t  i n t e r s e c t  much l i m e s t o n e  and was s topped  

i n  a qua r t z - f e ld spa r  porphyry rock ,  then  

thought  t o  b e  an i n t r u s i v e ,  b u t  which might i n  

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

Can #3, v e r t i c a l ,  192.07m. T h i s  h o l e  w a s  d r i l l e d  on t h e  

same s e c t i o n  as Can #2 t o  e x p l o r e  t h e  l imes tone  

t o  depth  b u t  w a s  a l s o  t e rmina ted  i n  " f e l d s p a r  

porphyry 'I. 

Can #4, -420N 470.12. T h i s  h o l e  w a s  d r i l l e d  t o  check 

an 1.P. anomaly i n d i c a t e d  by Canex geophys ica l  

crew. It i n t e r s e c t e d  on ly  greywacke w i t h  

disseminated p y r i t e .  

Can #5, v e r t i c a l ,  728.66111, T h i s  h o l e  w a s  d r i l l e d  deep (-1 
t o  check o u t  t h e  g e n e r a l  geology i n  t h i s  a r e a ,  

and t o  s e a r c h  f o r  l imes tone  ex t end ing  t o  depth. 

Disseminated p y r i t e  was found i n  greywacke b u t  

t h e  h o l e  d id  n o t  i n t e r s e c t  any l imes tone .  The 

c o r e  was becoming s l i g h t l y  more l i n e y  a t  t h e  

end of t h e  ho le ,  b u t  t h e  h o l e  w a s  sto'pped as 

its l o c a t i o n  a t  ' t h a t  dep th  w s s  unknown and 

d r i l l i n g  was becoming expensive.  

Unfo r tuna te ly  t h e  d r i l l  h o l e s  were n o t  surveyed t o  depth  

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

geology is  n o t  a c c u r a t e l y  known. 

I n t e r p r e t a t i o n  of t h e  S e c t i o n  Through Can ;#2 and Can #3 ( f i g . 7 )  
S i n c e  t h e  g e n e r a l  a t t i t u d e  of  t h e  N i c o l a  s e r i e s  i n  t h e  

..,,, v i c i n i t y  of  Can #2 and #3 is d ipp ing  northward t h e  on ly  

C, 



LOCAL GEOLOGY continued I 
0 r easonab le  explanat ion f o r  t h e  absence of much l imes tone  i n  

Can #2 ho le  is  f o r  t h e  d i p  of t h e  l imes tone  t o  s t eepen  between 1 
Can #2 and Can if3 ho les  so t h a t  t h e  main mass of l imes tone  1 
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GEOPHYSICS 

c"P 
Previous  G e o ~ h y s i c s  

A s  l i s t e d  i n  t h e  h i s t o r y  s e c t i o n  a complete magnetometer 

survey u s i n g  a Hi lge r  and Watts magnetometer was completed i n  

1961 and s e v e r a l  reconnaisance and d e t a i l e d  induced p o l a r i z a t i o n  

su rveys  were c a r r i e d  ou t  from 1961 t o  1967. 

The magnetometer survey was c a r r i e d  o u t  on l i n e s  200f t .  

a p a r t  nominally with r ead ings  a t  100ft .  i n t e r v a l s ,  No anomalies 

t h a t  were considered worthy of f u r t h e r  a t t e n t i o n  were discovered 

by t h i s  survey and a l l  v a r i a t i o n s  were a t t r i b u t e d  t o  v a r i a b l e  

magnet i te  content  i n  t h e  v a r i o u s  rock  types.  

The I.P. surveys  while i n d i c a ~ i n g  v a r i a b l e  s u l p h i d e  content  

were followed up by d r i l l  h o l e s  t h a t  showed s u f f i c i e n t  dissemin- 

a t e d  p y r i t e  i n  near  s u r f a c e  r o c k s  t o  exp la in  t h e  1.P. anomalies. - - 

pametomete r  Resurves in .~  and C o r r e l a t i o n  wi th  Old Survey 

I n  o r d e r  t h a t  t h e  magnetics could be  used t o  assist i n  

0 s e l e c t i n g  areasdeserv ing  f u r t h e r  d r i l l i n g  i t  was considered 

impor tant  t h a t  t h e  magnetics b e  checked i n  d e t a i l  i n  t h e  western 

s e c t i o n  of t h e  proper ty ,  both  f o r  accuracy of  r e a d i n g  and f o r  , 

checking t h e  v a r i a t i o n s  r e l a t i v e  t o  r o c k  type. 

The ins t rument  used f o r  t h e  resurvey  w a s  a v e r t i c a l  S c i n t r e x  

Model MFZ , s e r i a l  #OW1 88 with  r e a d a b i l i t y  t o  f i v e  gammas. I n  
I 

t h e  no r the rn  por t ion  where t h e  o l d  bul ldazed  l i n e s  e a s i l y  

fol lowed t h e  resurvey was run  a long  t h e  soae  l i n e s  u s i n g  t h e  

r o a d s  and t i e  l i n e s  as base  l i n e s ,  A base  s t a t i o n  w a s  e s t a b l i s h e d  

where l i n e s  crossed t h e  road. S t a t i o n s  were chained and f lagged 

50m a long  t h e s e  l i n e s  a t  t h e  same t ime t h e  r e a d i n g s  were taken. 

Readings were taken every 25m r e g u l a r l y  and as o f t e n  as every 5 m  
t o  check t h e  abruptness  of any v a r i a t i o n ,  I n  t h e  southwestern 

p o r t i o n  where no o l d  l i n e s  were v i s i b l e  t h e  l i n e s  were chained 

and f l agged  a t  65m l i n e  spacing,  The d i u r n a l  ranged from 0 t o  15 
gammas and t h e  d i u r n a l  c o r r e c t i o n  has  been a p p l i e d  t o  t h e  r ead ings  

recorded  i n  p r o f i l e  and plan. 
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0 I n  gene ra l  t h e  v a r i a t i o n s  and anomalies of t h e  o l d  survey 

were v e r i f i e d  by t h e  resurvey  bu t  c l o s e r  spaced r ead ings  of t h e  

r e su rvey  enhauce t h e  v a r i a t i o n s .  The r e a l  v a l u e  of t h e  resurvey  

w a s  t h a t  s e v e r a l  anomalies were checked o u t  on t h e  ground and 

e i t h e r  considered v a l i d  anomalies worthy of f u r t h e r  a t t e n t i o n  ox+ 

d i r e c t l y  a sc r ibed  t o  rock type. 

For c o r r e l a t i n g  t h e  resurvey  t o  t h e  o l d  survey s e v e r a l  o l d  

l i n e s  were p l o t t e d  i n  p r o f i l e  t o  m e t r i c  s c a l e  s o  t h a t  t h e  new 

p r o f i l e s  could be  o v e r l a i n  t o  e s t a b l i s h  t h e  c o r r e l a t i o n  of anomalies. 

S ince  t h e  o l d  survey had been recorded  with mostly n e g a t i v e  

r e a d i n g s  i t  w 3 s  d e s i r a b l e  t o  change t h e s e  a l l  t o  p o s i t i v e  readings.  

The ove r l ay  of o l d  and new p r o f i l e s  e s t a b l i s h e d  a cons tan t  of 

1550 gammas t o  be  added t o  a l l  t h e  o l d  readings .  Th i s  c o r r e c t i o n  

has been app l i ed  on t h e  magnetic p l a  (f ig .6) .  

I n t e r m e t a t i o n  of P r o f i l e s  and Anomalies. 

The 500 gainma anomaly from 2325N t o  2725N on l i n e s  2350W t o  

O 2530W is  a v a l i d  a o m a l y  s i n c e  i t  l i e s  s o u t h  of t h e  d i o r i t e  c o n t a c t  

as exposed i n  t r ench ing  and o v e r l i e s  t h e  p r o j e c t i o n  of t h e  l imey 

r o c k s  down-dip toward t h e  d i o r i t e  contac t .  The h a l f  width of t h e  

anomaly sugges t  a depth t o  source  of 10O+~n. Although t h i s  anomaly 

is n o t  s t r o n g  i t  must be  remembered t h a t  t h e  a i r b o r n e  magnetic 

anomaly over  t h e  Craigaont orebody, flown a t  153m (500ft . )  ground 

c l e a r a n c e  was only 700 gammas. S ince  t h e  c o n t a c t  between t h e  

l imey r o c k s  and t h e  d i o r i t e  is  plunging eastward whi le  t h e  topogr- 

aphy is r i s i n g  eastward and magnetic m i n e r a l i z a t i o n  a long  t h e  

. c o n t a c t  would be deeper eastward and t h e  r e l a t e d  magnetic anomaly 

would be expected t o  d i e  r a p i d l y  eastward, as is  t h e  case.  Th i s  

anomaly d e f i n i t e l y  warrants  d r i l l i n g .  

The d i o r i t e  con tac t  i s  i n d i c a t e d  on t h e  p r o f i l e s  and p lan  by 
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0 
i n t e n s i t y  o u t l i n e s  t h e  a n d e s i t i c  fragmental-greywacke contac t .  

Rock type  small h igh  anomalies occur  on l i n e  7900W a t  24858, 

l i n e  1 6 5 0 ~  a t  2380~? and a t  l i n e a  1850iV and 1750W a t  1190%. The 

f i r s t  is an outcrop of greywacke wi th  some ska rn  a l t e r a t i o n  and 

q u a r t z  v e i n i n g  where t h e  r e a d i n g  of 2910 gammas at 1m above t h e  

ou tc rop  i n c r e a s e s  t o  4200 g m a s  15cn above t h e  outcrop.  The 

second is a similar a l t e r e d  greyvlacke outcrop  where t h e  1300 gamma 

anomaly a t  1m above t h e  outcrop i n c r e a s e d  t o  2330 gammas 15cm above 

t h e  outcrop.  

The t h i r d  a r e a  which showed as a narrow E-W e longated  high on 

t h e  o l d  survey w a s  p revious ly  conr idered  a p o s s i b l e  v a l i d  anomaly. 

However d e t a i l e d  checking r evea led  a one by two metre  outcrop  of 

d i o r i t e ,  t h a t  gave a read ing  of 3200 gammas 1m above t h e  outcrop  

and 7500 ga;nmas l5cm above t h e  outcrop. T h i s  whole anonaly can 

t h e r e f o r e  be  discounted a s  a non-economic geologic  f e a t u r e ,  whose 

on ly  v a l u e  r e s u l t s  from i n d i c a t i n g  t h e  presence  of d i o r i t e  dykes 

0 t h a t  could have an o r e  l o c a l i z i n g  e f f e c t  a t  depth. 

t 

O 



RECOiJEIIEifDED FURTHER WORK 

0 
The fo l lowing  p r o g r e s s i v e  program of e x p l o r a t i o n  is 

recommended f o r  t h e  E a t t y  Lou cla ims:  

1. De ta i l ed  magnetometer survey  o v e r  t h e  wes te rn  

anomaly t o  h e l p  s e l e c t  a d r i l l  t a r g e t .  

2. Close a t t e n t i o n  t o  l o c a l  geology of t h e  anomaly area 

wi th  geologic  mapping on a s c a l e  of  1:1000 s o  t h a t  

a l l  s t r a t i g r a p h i c  d a t a  is  reco rded  f o r  c o r r e l a t i o n  

wi th  d r i l l  h o l e  geology. 

3. A t  l e a s t  one diamond d r i l l  h o l e  t o  300 me t r e  depth  

t o  check t h e  cause of t h i s  anomaly. R e s u l t s . o f  

t h i s  f i r s t  d r i l l  h o l e  w l l l  govern t h e  amount of 

fo l low up d r i l l i n g  r e q u i r e d  i n  t h e  anomaly area. 

4. A v e r t i c a l  d r i l l  h o l e  is r e q u i r e d  halfway between 

Can #2 and Can #3 t o  fo l low t h e  l imes tone  hor izon  

down d i p  toward t h e  d i o r i t e  con tac t .  T h i s  h o l e  

should b e  c a r e f u l l y  surveyed f o r  dev ia t ion .  T h i s  

0 h o l e  is recommended i n  p r e f e r e n c e  t o  deepening h o l e  

Can #2 (which may b e  a d v i s a b l e  l a t e r )  because i t  is  

n o t  known whether Can $2 can b e  re -en te red ,  t h e  I 

d e v i a t i o n  of Can #2 is n o t  known, and more d e t a i l e d  

geology is  r e q u i r e d  on t h i s  s e c t i o n  f o r  p r o j e c t i n g  

t h e  s e a r c h  a r e a  a long  s t r i k e .  

5. The foregoing  program should  b e  cons ide red  t h e  

minimum f o r  t h e  f i r s t  y e a r ' s  work on t h e  p r o p e r t y  

t o  b e  expanded i f  e i t h e r  d r i l l  h o l e  i n t e r s e c t s  

mine ra l i za t ion .  I f  n e i t h e r  h o l e  f i n d s  o r e  t hey  w i l l  

c e r t a i n l y  add cons ide rab ly  t o  t h e  geo log ic  knowledge, 

p e r m i t t i n g  more a c c u r a t e  p r o j e c t i o n s  f o r  f u r t h e r  

search .  

6 .  Eventua l ly  t h e  whole c o n t a c t  between t h e  Can #2 - #3 
_- . s e c t i o n  and t h e  west boundary of t h e  p r o p e r t y  should  

. b e  d r i l l e d  a t  300 meter  s e c t i o n s  w i th  two h o l e s  p e r  

s e c t i o n .  Th i s  would i n v o l v e  f o u r  more s e c t i o n s  wi th  

0 an es t imated  1000 me te r s  of d r i l l i n g  p e r  ' s ec t ion ,  I 

.- . . 
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