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This  r e p o r t  summarizes and. p u t s  i n  assembled form t h e  r e p o r t s  

p repa red  by variou:; c o n s u l t a n t s  and e x p l o r a t i o n  s e r v i c e s  on tho 

AX - ZIP group o f  c:I.airns h e l d  by  a g e n t s  f o r  Cerro Mining Company 

o f  Canada Limited.  

A l l  t h e  c o n s u l t a n t s  worked under  my f i e l d  d i r e c t i o n .  I n  a d d i t i o n ,  

t he  r e s u l t s  o f  f i e l d  mapping, r o c k  and. soil sampl ing ,  c a r r i e d  0 u t  

by myself  o r  my employees, a r e  i.nclud.ed. T h i s  r e p o r t  is prepa red  

f o r  assessment  purposes .  

The s i x t y  c l a im group i s  al igned.  a l o n g  t h e  south-west  s i d e  o f  

L i l l o o e t  Lake abou t  n i n e  m i l e s  e a s t  of Pemberton, B.C.  Pemberton 

i s  on t h e  P.G.E. r a i l r o a d  abou t  95 m i l e s  from Vancouver by road. 

and r a i l .  Access to t h e  c l a ims  is by  road. ( 9  m i l e s )  and. b o a t  

(1 m i l e ) .  There  i s  no road. t o  t h e  c la ims .  P rev ious  work r e p o r t e d  

0 

by Ca i rnes  (1) arou,sed our i n t e r e s t  i n  t h e  a r e a .  I 

Two a d i t s  on t h e  Lake and Eagle  showings,  a few diamond d r i l l  h o l e s  

and some t r e n c h i n g  i11nd a s h o r t  diamond. d r i l l  hole on t h e  Bou lde r  

Creek showing and a :Few o t h e r  t r e n c h e s  a r e  t h e  e x t e n t  0f  p r e v i o u s  

work done b e f o r e  l92b, abou t  1935 and. a l s o  abou t  1959. The above 

work was repor ted .  i n  B.C. M i n i s t e r  o f  Xines Annual Repor t s  and  i n  

assessment  r e p o r t s  263 and 264 ( s e e  R e f e r e n c e s ) .  

Continued . . . . 



The work on A X  - ZIP c la ims  i s  p a r t  of a l a r g e r  p r o j e c t  f o r  

Cer ro  Mining Company o f  Canada Limi ted ,  on t h e  Pemberton 

tlPendLtnt'l o f  h i g h l y  deformed T r i a s s i c  v o l c a n i c  and sed imen ta ry  

rocks .  The Pendant is abou t  30 m i l e s  l o n g  by 1 0  m i l e s  w i d e  a t  

i t s  w i d e s t  p o i n t .  G r a n i t i c  rocks  i n t r u d e  t h e  pendant  and s u r r -  

ound i t .  The eene:rral  geology is o n l y  i m p e r f e c t l y  known as the 

a r e a  has n o t  h e t  bwen mapped r e g i o n a l l y  by  government g e o l o g i s t s .  

The most impor t an t  s t r u c t u r a l  l ineament  i s  t h e  N-W t r e n d i n g  O w l  

Creek s t r u c t u r e  Nlorth-east cross f r a c t u r e s  and d i k e s  a p p e a r  t o  

be economica l ly  impor t an t  s t r u c t u r a l  e lements .  

D e t a i l e d  geophys ica l  and geolog . ica1  s u r v e y s  and sampling p r o j e c t s  

were c a r r i e d  o u t  i n  the  v i c i n i t y  of t he  Lake and Eagle  showings. 

The r e s u l t  o f  th i s  m r k  was d i s a p p o i n t i n g .  The p o t e n t i a l  of t h e  

showings themselves  i s  l i m i t e d  But a l a r g e r  t a r g e t  evolved from 

* 

u 
the d . e t a i l e d  work. So f a r  t h e  r e s u l t  o f  t h i s  b r o a d e r  m r k  on t h e  

N-W t r e n d i n g  Eagle  s h e a r  zone, which a p p a r e n t l y  c o n t r o l l e d  m a s s -  

i v e  magne t i t e  ( w i t h .  low grade  c h a l c o p y r i t e )  c o n c e n t r a t i o n s ,  is 

i n c o n c l u s i v e .  Our s o i l  sampl ing  program i n d i c a t e d .  a number of 

"opentt s o i l  anomal ies  on t h e  N-I!/ e x t e n s i o n  o f  t h e  Eagle shear 

zone. 

i z o n  a l o n g  t h e  sho re  o f  t h e  l a k e  on t h e  AX - ZIP group. These 

I n  a l l  abou t  6 3 a m p l e s  were c o l l e c t e d .  f z w n  t h e  B2 hor-  

were t e s t e d  for z i n c  and copper  and s o i l  maps p repa red .  Geolog- 

i c a l  mapping i n d i c a t e s  that  most of t h e  p r o p e r t y  i s  u n d e r l a i n  by  

a t h i c k  v o l c a n i c  sequence with a t  l e a s t  one marble  s k a r n  h o r i z o n ,  

Continued . . 



v h i c h  i s  d i r e c t l y  r e l a t e d  t o  t h e  Icnown s u l p h i d e s  on t h e  

p r o p e r t y .  The "SkQrl"  py r i t e - c :ha l copyr i t e  showing a t  

Bou lde r  Creek is i n  a s h e a r e d  a c i d . i c  phase sf t h e  vol- 

c a n i c s .  The s o i l  d i s p e r s i o n  p a t t e r n s  loca ted .  a l l  t h e  

Icnown m i n e r a l i z e d  zones and a few s o i l  anomal ies  n o t  re- 

l a t e d  ts knswn m i n e r a l i z a t i o n  ( s o u t h  o f  t h e  Lake a d i t )  

d e s e r v e s  ad .d i t i ona1  d . e t a i l e d  f i e l d  mapping. Some of 

these a r e  l tspenlt  u p s l s p e  which may i n d i c a t e  s h e a r s  para- 

llel t o  t h e  N-W t r e n d i n g  Eagle  shear' zone. Ad.d.itiona1 

f i e l d  g e o l o g i c a l  mapping i n  t h e  v i c i n i t y  of t h e  z inc-  

copper  s o i l  anomal ies  i s  warranted.. 
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GEOLOGICAL, GEOPHYSICAL & C;EOC€IEMICAL SURVEYS 

A X  - ZIP C L A I F I  GROUP 

PENBEFLTON, LILLOOEiT M .D , B . C 
FOR CERRO MIhlING COEIPANY O F  CANADA LIMITED 

INTRODUCTION 

I n  February 1969, t h e  w r i t e r  recommend.ed t o  Cerro  Mining Company 

o f  Canada Limited., a pr imary e x p l o r a t i o n  p r o j e c t  on t h e  Pemberton 

“roof pendant”  o f  v o l c a n i c  and. sed.imentary rocks  n e a r  L i l l o o e t  Lake 

and. t h e  town of Pemberton. A s  p a r t  o f  t h i s  p r o j e c t  s i x t y  c l a ims  

were s t a k e d  i n  t h e  s p r i n g  and e a x l y  summer o f  1969 for Cerro  on t h e  

s o u t h  west  sho re  o f  L i l l o o e t  Lake n o t  f a r ’  f r o m  t h e  d e l t a  formed by 
c> 

L i l l o o e t  River .  During t h e  summer, d.ue t o  p e r s o n n e l  problems, much 

o f  t h e  proposed. work on t h e  broad. r e g i o n a l  pr imary  e x p l o r a t i o n  ore 

s e a r c h  p r o j e c t  w a s  sluspend.ed. and. o u r  a c t i v i t i e s  were c o n c e n t r a t e d  on 

a g e o l o g i c a l ,  geochemical and. g e o p h y s i c a l  assessment  of t h e  m i n e r a l  

p o t e n t i a l  of t h e  showings on t h e  .AX - ZIP group and i n  s e a r c h  f o r  

economic m i n e r a l i z a t i o n  w i t h i n  t h i s  s t a k e d  p r o p e r t y .  

., 

During t h i s  more l i m i t e d  work p ~ ~ o j e c t ,  p e r s o n n e l  o f  Eagle  Geophysics 

Ltd. of Vancouver, J ,I%. Woodcock C o n s u l t a n t s  Ltd.. , A s s o c i a t e d  Gea- 

l o g i c a l  S e r v i c e s ,  Geo:tronics Surveys ,  and my Own employees worked. 

under  my d . i r e c t i o n  i n  t h e  f i e l d .  Except  for Geot ron ic s  Surveys  

(who s u p p l i e d  a crew of two f o r  b l a s t i n g  and t r e n c h i n g )  t h e  above 
d;i 
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companies suppl ied.  r e p o r t s  on t h e i r  work which a r e  included.  h e r e  

a s  append.ices t o  t h i s  r e p o r t .  The purpose o f  th i s  r e p o r t  is t o  

p r e s e n t  and d i s c u s s  r e s u l t s  o f  t h e  e x p l o r a t i o n  f i e l d .  work d.one on 

t h e  AX - ZIP c l a ims  aind t o  o f f e r  c o n c l u s i o n s  and recommendations. 

LOCATION AND ACCESS 

The AX - ZIP 60 claim group i s  al.igned a l o n g  t h e  s o u t h  west  s h o r e  

o f  L i l l o o e t  Lake. T'he northern-most  c l a ims  touch  t h e  s h o r e s  of 

L i l l o o e t  River .  The southern-most c l a i m s  o f  t h e  g roup  s t r a d d . l e  

U r e  ( o r  Bou lde r )  and S c h i s t  Creeks.  The l e n g t h  o f  s h o r e l i n e  of 

t h e  l a k e  covered. by  t h e  c la im group i s  abou t  4 m i l e s  and t h e  max- 

imum width is abou t  olne m i l e  from shore .  The Loca t ion  Map shows 

t h e  r e g i o n a l  l o c a t i o n  o f  t h e  p r o p e r t y  and. F igu re  1 shows t h e  

d e t a i l s  o f  p r o p e r t y  l o c a t i o n  i n  r e l a t i o n  t o  L i l l o o e t  Lake. I n s e t  

maps s u p p l i e d  w i t h  t h e  m a p s  o f  A.G.S. and E a g l e  Geophysics ( p o c k e t )  

show t h e  p r o p e r t y  i n  r e l a t i o n  t o  Pemberton and o t h e r  major  l o c a l  

t opograph ic  f e a t u r e s .  

Access i s  b y  two-vheel d . r ive v e h i c l e  on good g r a v e l  road  from 

Pemberton t o  t h e  n o r t h - e a s t  s i d e  of t h e  n o r t h  end o f  L i l l o o e t  Lake, 

no t  f a r  from where J o f f r e  Creek e n t e r s  t h e  l a k e .  D i s t ance  by  road 

from Pemberton i s  ni.ne m i l e s .  There i s  no road. a c c e s s  t o  t h e  c l a i m s .  

From s e v e r a l  l aunch ing  s i t e s  used d u r i n g  t h e  summer a n  ou tboa rd  

d r i v e n  b o a t  w a s  used t o  c r o s s  t h e  l a k e  (about  one m i l e ) .  There 

0 . .  3 
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are a number o f  l a n d i n g  s p o t s  which were used on t h e  s o u t h  e a s t  

s i d e  o f  t h e  l a k e  f o r D  Our work thctre. There a r e  a few, very rough,  

f o o t  t r a i l s  i n  t h e  v i c i n i t y  sf t h e  Lake a d i t r a n d  Boulder  Creek,  

o t h e r w i s e ,  foot t r a v e l  on the clalims w a s  on c l a im l i n e s  and b l a z e d  

compass l i n e s .  A u s e a b l e  l i g h t  h e l i c o p t e r  l a n d i n g  pad is l o c a t e d  

about  one hundred f e e t  fx'om t h e  p o r t a l  sf t h e  Lake a d i t .  T h i s  pad 

w a s  s t r e n g t h e n e d  and a f e w  nearby t r e e s  c u t  d u r i n g  the p r o j e c t .  

One l a n d i n g  w a s  made d u r i n g  t h e  summer on t h i s  pad. 

The g e n e r a l  a c c e s s i b i l i t y  o f  t he  a r e a  i s  v e r y  good. Pembertsn i s  

on the  P a c i f i c  G r e a t  E a s t e r n  Railway ( abou t  th ree  hour s  from Van- 

couve r ) .  Pemberton is 95 m i l e s  by good a l l  weaeher road from 

Vancouver. The p o p u l a t i o n  of Pembertsn and nearby Mount C u r r i e  i s  

abou t  8 0 0 .  There a r e  a h o t e l ,  s t o r e s ,  g a s o l i n e  and s e r v i c e  g a r a g e ,  
c) 

e t c .  i n  Pemberton. ' T h i s  tswn was t h e  b a s e  from which work was d.one 

on t h e  c la ims .  We did n o t  e s t a b l i s h  a f i e l d  camp d u r i n g  t h e  p r a j e c t  

b u t  t r a v e l l e d  d a i l y  by j e e p  and b o a t  t o  t h e  p r o p e r t y  from a n  o f f i c e  

i n  Pembertsn. 

PROPERTY AND 0WNERSH:I.P -- 
The AX - ZIP claim glroup c o n s i s t s  o f  t h e  f o l l o w i n g  s i x t y  l o c a t e d  

claims t 
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PRE VI OUS WORK 

Our i n t e r e s t  i n  th i s  a r e a  was a roused  by C a i r n e s '  accoun t  of 

prev ious  work done on, t h e  Lake, Eiagle and Boulder  Creek show- 

i n g s  (1). A photocopy o f  the accmunt i n  Ca i rnes '  r e p o r t  i s  

a t t a c h e d  as Appendix D. I n  t h e  F I i n i s t e r  of  Mines r e p o r t s  f o r  

v a r i o u s  y e a r s  t h e r e  a r e  o t h e r  accmunts o f  work done on t h e s e  

showings a f t e r  1925 and presumab1.y b e f o r e  1935. 

Three long  diamond d r i l l  h o l e s  were d . r i l l e d  by  Howe Sound Com- 

pany abou t  1929 n e a r  and. under  t h e  Lake and. ' i ag lo  showings ( s e e  

Fig.  5 f o r  l o c a t i o n  o f  t h e s e  h o l e s ) .  A f o u r t h  s h o r t  d.iamond 

d r i l l  h o l e  was d r i l l e d .  p robably  i n  the f i f t i e s ,  by pe r sons  un- 

known, j u s t  above t h e  Lake a d . i t .  S e e  page 5 of Cross '  r e p o r t  

f o r  accoun t  of p h y s i c a l  work done on showings o f  AX - ZIP c l a i m  

group. To o u r  knowledge t h e  area.  between Bou lde r  Creek showing 

( S k e r l e s  showing) and the Eagle  showing has neve r  been  system- 

a t i c a l l y  so i l - sampled  o r  geologized .  - 

RSGIONAL GZOLOGY 

The b e s t  d e s c r i p t i o n  (and. o n l y  comprehensive government geolog-  

i c a l  r e p o r t )  o f  t h e  r e g i o n a l  geology of the Pemberton area is  by  

C.E. Ca i rnes  (1) . -I 

The Pemberton Pend.ant o f  h i g h l y  deformed v o l c a n i c  and  sed imen ta ry  

rock  l i e s  t o  t h e  n o r t h - e a s t  o f  a somewhat s i m i l a r  pendant  o f  

... 6 
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d)  
roughly  s i m i l a r  s i z e  contored  nea,r A l t a  Lake on t h e  P.G.E. 

r a i l r o a d .  F u r t h e r  t o  t h e  south-west i s  t h o  s m a l l e r  roo f  

pendant of sedimentary  and v o l c a n i c  rocks  which c o n t a i n s  t h e  

B r i t a n n i a  Mine o r e  bod ies .  A l l  t h e s e  pendants  a r e ,  o f  c o u r s e ,  

s e t  i n  t h e  g r a n i t i c  rock  of t h e  Coast  Range I n t r u s i v e s .  

The A X  - ZIP group l i e s  n e a r  t h e  south-west  edge o f  t h e  Upper 

T r i a s s i c  Pemberton volcanic-sed.imlentary complex. B a t h o l i t h i c  

rocks  o f  t h o  Coast  Range i n t r u s i v e s s u r r o u n d  and i n t r u d e  the 

"pendant". Minera l  d e p o s i t s  o c c u r  i n  t h e  b a t h o l i t h i c  

pendant  r o c k s  b u t  most of o u r  d e t a i l e d  e x p l o r a t i o n  work was 

w i t h i n  t h e  volcanic-sedimentary  assemblage. The pend.ant as a 

whole t r e n d s  N-I? and. i s  a t  l e a s t  30 m i l e s  long  b y  abou t  10 m i l e s  

wide a t  ' i ts  wides t  p a i n t .  

C a i r n e s ,  f o r  m u l t i p l e  i n t r u s i v e  a c t i o n  i n  t h e  b a t h o l i t h i c  rocks .  

Below i s  a t a b l e  o f  Formations copied  from C a i r n e s e  r e p o r t .  

There i s  some ev idence ,  a c c o r d i n g  t o  

- 
ERA PERIOD DESCRIPTION - 

X o r a i n i c  d e p o s i t s ;  g r a v e l ,  

Sands tone ,  s l a t e ,  and 
conElornera to 

Quat  e rna  r y  P l e i s t o c e n e  and Fiecent 
- - sands and c l a y  

Cre taceous?  
Post-Upper T r i a s s i c  t B a t h o l i t h i c  i n t r u s i v e s  , 
e n t i r e  L V  Cretaceous  q u a r t z  d i o r i t e  

- 
Mesozoic .. possibL:y i n  par t  or c h i e f l y  g r a n o d i o r i t e  and 

A n d e s i t i c  l a v a s ;  p y r o c l a s t i c  
rocks  i n c l u d i n g  t u f f s ,  b recc -  
i as ,  and agg lomera te s ;  l i m e -  

c h l o r i t i c ,  s e r i c i t i c ,  and 
Upper 'rrias s i  c s t o n e  , and cDnglomerate;  

I t a l c o s e  s c h i s t s  
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Within t h e  non- in t rus ive  r o c k s  t h e r e  a r e  numerous north-west  

t r e n d i n g  f r a c t u r e s ,  f a u l t s  and r o c k  c o n t a c t s .  O f  p a r t i c u l a r  

economic impor tance ,  a c c o r d i n g  t o  C a i r n e s  (and. o u r  work co r ro -  

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

d i k e s ,  e . g . ,  the  lainprophyre d i k e  o f  t h e  Lake a d i t  (wi th  i t s  

boundary f r a c t u r e s )  which i s  s p a t i a l l y  r e l a t e d  t o  s u l p h i d e  

m i n e r a l i z a t i o n  i n  t h e  Lake a d i t .  

An impor t an t  l i neamen t  w i t h i n  t h e  Pemberton Pendant  which 

a p p e a r s  t o  b e  r e l a t e d  t o  s u l p h i d e  m i n e r a l i z a t i o n  i s  t h e  O w l  

Creek l i neamen t  w h i c h  t r e n d s  n o r t h - e a s t  a c r o s s  t h e  pend.ant . 
The T e n q u i l l e  Creek showings,  t h e  O w l  Creek showings,  the 

Nargery showings and t h e  p r o s p e c t s  o f  the AX - ZIP g roup  

a p p e a r  t o  bear a s p a t i a l  r e l a t i o n s h i p  t o  t h i s  l ineament .  

T h i s  l i neamen t  m a y  f o l l o w  t h e  L i l l o o o t  r i v e r  v a l l e y  t o  the 

w e s t  o f  Pemberton Meadows and L i l l o o e t  Lake e a s t  of  the 

b .  

Boulde r  Creek (Skerl )  m i n e r a l i z e d  al’ea. 
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GEOLOGY O F  LAKT AND - EAGLE S H O V I F J G S  AND GEOPHYSICAL 

SURVGYS NCAR LA733 A N D  EAGLE SFTOlirTNGS - -- 
For a d e s c r i p t i o n  o f  t h e  geology o f  t h e  Lake and Eag le  showings 

p l e a s e  see Append.ix B by  J . R .  Plloodcock, P. Eng.  Cross' accoun t  

(Appendix A )  i s  a l s o  u s e f u l .  

F i g u r e s  6 and 7 show a t  1" = 2 0 °  s c a l e  t h e  geology and a s s a y  

p a t t e r n  o f  t h e  su lphide-magnet i te  m i n e r a l i z a t i o n  found. i n  t h e  

a d i t  and on t h e  s u r f a c e  n e a r  t h e  p o r t a l  o f  t h e  a d i t .  The w r i t e r  

sf t h i s  r e p o r t  mapped and d i r e c t e d .  t h e  sampling o f  t h e  a d i t .  

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

no t  d e f i n i t e l y  e s t a ' b l i shed  . The cha 1 c o p y r i  t e-pyr'i te-magne t i  t e  

m i n e r a l i z a t i o n  ( b o t h  t h e  d i s semina ted  and massive t y p e )  may be  

r e l a t e d  s t r u c t u r a l 1 ; y  ( a )  t o  t h e  N-E t rend . ing  ( v e r t i c a l l y  d . ipping)  

lamprophyre d i k e  whjere i t  i n t e r s e c t s  t h e  l imestone-marble-skarn 

h o r i z o n ,  (b)  t o  t h e  narrow d i o r i t e  d i k e  noted by Woodcock, ( c )  

o r  t o  N-\? t r e n d i n g  f a u l t s  ( d . )  o r  t o  combinat ions o f  t h e  above 

t h r e e  s t r u c t u r a l  e l m e n t s .  There a r e  t h r e e  t y p e s  of m i n e r a l i z -  

a t i s n  i n  t h e  a d i t ;  ( ix)  weakly d i s semina ted  p y r i t e - c h a l c o p y r i t e  

i n  a l t e r e d  s k a r n  ( a r g i l l i z e d )  , ('b) mox*e massive m a g n e t i t e - p y r i t e -  

c h a l c o p y r i t e  minera:Lization on t.he west s i d e  o f  t h e  massive 

m i n e r a l i z e d  zone, ( c  ) massive magnet i te -  c h a l  c o p y r i  t e - p y r i  t e -  

p y r r h o t i t e  m i n e r a l i z a t i o n  on t h e  west  c o n t a c t  of t h e  b l a c k ,  soft, 

f i n e - g r a i n e d  lamprsphyre d i k e ,  ( d )  t h e  narrow, 2 @-3 ' t h i c k  band 

of massive m i n e r a l i m t i s n  ( c h a l c o p y r i t e ,  m a g n e t i t e ,  p y r i t e ) ,  
cj 
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n e a r  t h e  l imes tone  ho r i zon .  The s u l p h i d e s  a p p e a r s  t o  be  

r e l a t e d  t o  a f l a t  ( d l i p  4.5") f a u l t  j u s t  below t h e  narrow band 

of massive f a i r  gradLe copper  l t o ~ * e s ' ,  i . e . ,  2% Cu. F i g u r e  2 

shows t h e  r e s u l t s  of' sampling of' the  above d i f f e r e n t  minera l -  

i z a t i o n  types .  I n  g e n e r a l ,  t h e  main economic conc lus ion  i s  

t h a t  t h e  ore zone is '  t o o  s m a l l  atnd t o o  low grade t o  be of 

i n t e r e s t  t o  Cerro ,  i . e . ,  abou t  fi ,000 t o n s  a t  l . O @  Cu and 

about  3.00& Zn. However, open-out methods could b e  used  on 

t h e  s t e e p  h i l l s i d e  t ' o  mine and cheap magnet ic  c o n c e n t r a t i o n  

methods could b e  used. t o  up g rade  t h e  "o ren .  

The N-E t r e n d i n g  s t r u c t u r a l  t rend.  i s  r a t h e r  c l e a r l y  o u t l i n e d  

by the ,magnetometer  c o n t o u r s  neatr and below t h e  a d i t  ( F i g u r e s  

9 ,  10 ,  and 11). It should be noted that t h e  pl*esumably neg- 

a t i v e  h o l e s  d r i l l e d  by  Rowe Sound. (F igu re  5 )  have e l i m i n a t e d  

any l a r g e  tonnage p o l t e n t i a l  i n  t h e  immed.iate v i c i n i t y  of Lake 

and Eag le  showings. 

We recognized. r a t h e r  e a r l y  i n  o u r  work t h a t  tonnage p o t e n t i a l  

of t h e  Lake showing w a s  l i m i t e d  b u t  o u r  e x p l o r a t i o n  a t t e n t i o n  

w a s  a t t r a c t e d  t o  the  Eagle  showing o n l y  200' t o  t h e  n o r t h .  

Here a wide (200 ' )  zone of s h e a r e d  s i l i c e o u s  v o l c a n i c s  (poss-  

i b l y  s i l i c i f i e d  and s c h i s t o s e  a n d e s i t e  - o r  r h y o t i t e  as mapped 

b y  Woodcock) con ta ined  s c a t t e r e d .  c o n c e n t r a t i o n s  of low g rade  

magne t i t e  and c h a l c o p y r i t e ,  a p p a r e n t l y  r e l a t e d  t o  s t e e p  N=V 

t r e n d i n g  f a u l t s  and s h e a r s  T h i s  zone a p p a r e n t l y  trend.ed N-W 

( a s  observed  i n  f o l i a t i o n  t r e n d s  i n  o u t c r o p  on t h e  h i l l s i d e  
cj 
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i j  
d i r e c t l y  below t h e  a d i t ) .  The shear '  zone i s  wide and. l ong  

enough t o  c o n t a i n  impor t an t  c o n c e n t r a t i o n s  o f  copper  mine ra l -  

i z a t i o n .  It w a s  dec ided  t o  car'ry o u t  a l i m i t e d  magnetometer 

and EM su rvey  o v e r  t h e  e x t e n s i o n  of t h e  N-W t r e n d i n g  s h e a r e d  

zone t o  t h e  s o u t h - e a s t  on t h e  t a . l u s  and. overburdened s l o p e  

below and. t 0  t h e  sou th -eas t  of t h e  Lake ad i t .  The r e s u l t s  

( s e e  Walco t t ' s  r e p o r t ,  Eagle  Geophysics,  Append.ix C )  were 

d i s a p p o i n t i n g .  However, a s  w i l l  be d. iscussed l a t e r  under  

Geochemistry t h e r e  remains a p o s s i b i l i t y  of a n  e x t e n s i o n  of 

t h e  m i n e r a l i z e d  s h e a r  zone i n t o  overburdened and t a l u s  cov- 

e r e d  ground t o  t h e  north-west.  

GZOLOGY OF AX = ZIP - CLAIM GROUP 

Cross  mapped. par t  of the geology of t h e  c l a ims  between the 

Lake and Eag le  a r e a  and " S k e r l g s "  showing on S c h i s t  Creek 

(3) .  It should. be :noted that i n  o u r  work we used. S k e r l ' s  

g e o l o g i c a l  m a p  (3) ( a t  1'' = Z O O g  i n  t h e  v i c i n i t y  of S k e r l ' s  

showing. F igu re  5 shows the r e s u l t s  of C r o s s t  work. H i s  

o r i g i n a l  m a p  was a t  1" = 4.00' on c l a im and compass-blazed 

l i n e s  and reduced for t h i s  r e p o r t  t o  1" = 1000'. A d d i t i o n a l  

t r a v e r s e s  a re  needed t o  complete the p i c t u r e  h e r e  and. t o  

check o u t  of tht3 s o i l  a n o a a l i e s  l o c a t e d .  Cross '  r e p o r t  

(Appendix A )  g i v e s  i i l  good d e s c r i p t i o n  of t h e  g e n e r a l  geology 

of t h e  c l a ims  and s:P t h e  r o c k s  and s t r u c t u r e s  i n  t h e  imnied- 

i a t e  v i c i n i t y  of some of t h e  s o i l  anomal ies  and need n o t  be  

r e p e a t e d  h e r e  . 
... 11 
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GE0CIIE:~:ICAL SURVEYS O F  A X  - ZIP C L A I M  GROUP - 
The purpose o f  t h i s  s e c t i o n  i s  t o  supplement Cross '  r e p o r t  

(Appendix A )  on o u r  geochemical work on A X  - ZIP claims. 

s o i l  samples i n  a l l  were c o l l e c t e d .  697 were t e s t e d  f o r  copper  

c o n t e n t  and 575 soil samples were t e s t e d  f o r  z i n c  con ten t .  For  

697 

s c r e e n i n g ,  a n a l y s i s  p rocedures ,  e t c .  s e e  Appendix E. Samples 

were t aken  by a crew o f  t h r e e ,  under  W. Havdale (U.B.C. s e n i o r  

s t u d e n t ) ,  w i t h  a shove l  a t  a d e p t h  o f  10" - on t h e  average .  

The samples were p u t  i n  s t anda rd  s o i l  sample pape r  enve lopes  

u s i n g  a p l a s t i c  spoon. The l o c a t i o n ,  s o i l  t ype  o f  samples ,  e t c .  

were record.ed i n  t h e  f i e l d  on s t a n d a r d  s o i l  sample forms which 

a r e  on f i l e  w i t h  Ceir'.ro Mining Company of Canad.a Limited.  The 

h o r i z o n  sampled. w a s  t h e  B2 (where a v a i l a b l e ) .  

samples were talcen j?:r*orn t a l u s  s l o p e s  on s o i l  pockets .  It i s  

'.;3 Q u i t e  a few 

q u i t e  e v i d e n t  that i;he sampling proced.ures produced r e l i a b l e  

r e s u l t s  because  a l l  Icnown m i n e r a l i z e d  a r e a s  on t h e  c l a ims  were 

r e f l e c t e d  i n  t h e  di:;]persisn p a t t e r n s .  

I n  t h e  p r e p a r a t i o n  of' F i g u r e s  3 and. b t h e  w r i t e r  used a lower 

anomalous r a t i n g  f o ~ ?  z i n c  and copper  v a l u e s  t h a n  was used by 

Cross.  The r e s u l t s  were gene ra l i zed .  s l i g h t l y  by  t h e  w r i t e r  

t o  ex tend  t h e  a n o m a 1 . o ~ ~  o r  d.ispe:rsion p a t t e r n s  somewhat beyond 

C r o s s '  o r i g i n a l  i n t e i ? p r e t e d  anomal ies  . Cross' maps were pre-  

pared  a t  1" = 400'. For t h i s  r e p o r t  t h e y  a r e  red.uced t o  1" = 

1000 ' by  pho t o g r a p h i c  me thsds . 
0 . 0  12 
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I a l s o  inc luded  a f l e w  s m a l l  zones on t h e  s o i l  maps which were 

l e f t  o u t  o f  Cross '  o r i g i n a l  maps s o  that  t h e  tab le  o f  s o i l  

anomal ies  i n  Cross '  r e p o r t  i s  n o t  q u i t e  complete.  Also  Cross 

r e f e r s  t o  F i g u r e s  2 (and 3 f o r  z i n c  and copper .  I n  my adapt- 

a t i o n  o f  Cross '  o r i g i n a l  m a p  I changed the F i g u r e  numbers t o  

3 and. 40 The f o l l o w i n g  b r i e f  n o t e s  on t h e  m a p s  a r e  inc luded  

t o  supplement  Cross i n t e r p r e t a t i o n .  

1. Anomalies Z t o  '=,6 conf i rm the known m i n e r a l i z a t i o n  o f  3 
Havdale 's  showing a t  t h e  n o r t h  end o f  t h e  group. 

2. Anomalies C7 t o  !ZG confirm the known m i n e r a l i z a t i o n  of 

"Skerl  's" showing n e a r  Sch i s t  Creek. 

3. The n o r t h  end. of  Z1 and the s o u t h  pa r t  o f  C1 conf i rm 

the  known minera .Liza t ion  of  the Lake a d . i t  a r e a .  
cj 

4. Anomalies C 4  and. IC and Zl1 and 2 may be p a r t  o f  t h e  5 4 
N-W e x t e n s i o n  of t h e  Eagle shear  zone. Note t h a t  these 

zones a re  "open" u p h i l l .  

5 .  Anomalies Z2 and : p a r t  o f  C1 may be a new m i n e r a l i z e d  

zone on t h e  E a g l e  s h e a r  c l o s e r  t o  t h e  known Eagle s h e a r  

r n i n e r a l i  za t i o n  . 
6 .  Z and  C a r e  s m a l l  anomalous a r e a s  which may be p a r t  

The up-slope e x t e n s i o n  o f  
9 3 

of the l a r g e r  Zlr3 anomaly. 

Zl0 should. be  givcen c a r e f u l  f i e l d  e v a l u a t i o n .  
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7. Anomalies Z C E ;  and C a r e  s m a l l  i n s i g n i f i c a n t  zones 7 ’  9 
e a s t  o f  Bou lde r  Creek on r e c c e  l i n e s .  

8. Z 5  and 28 a r e  a l s o  s m a l l  zones west o f  Boulder  Creek. 

9 .  C 2  and s o u t h  part: of Z1 a r e  q u i t e  impor t an t  and l a r g e  

anomalous a r e a s  which must be  ca r*e fu l ly  g e o l o g i c a l l y  

checked i n  t h e  f i e l d .  These may r e p r e s e n t  new minera l -  

i z e d  zones. Depending on r e s u l t s  o f  f i e l d  checks a d d i t -  

i o n a l  follow-up w r l c  may be  needed. 
I 

R e s p e c t f u l l y  . submi I;lted, 

M O D o  Kierans ,  P .  I3n.g:. 

c 
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LOCATION AND ACCESS -- 
The Axe-Zip claims are on the  Ppoiithweat ahors of Lillooet Lake, 
approximately 10 ndles from Pemberton, Britieh Columbia. Acceao 

i o  by all-weather gravel road to the western end of the lake, then 

approximately one :mile by boat ta the claim group. 

MINERAL CLAIMS 
I I 

' .  

1 8 -  . 
I !  

! 

i 
! 

\. i 

The Axe-Zip group consiorts of 24 :mineral claims, the Axe No'o 5 to 38, 

Axe NO'P 45 to  58, and the W p  No's 1 to 4. 

PREVIOUS WORK 

A. Geological Reports: -- 
C. A. Cairneo in his 1924 G. S. C. report describe8 the adit and skarn 

showings. All trenching and tunnellling was probably done, during the period 

of World War I. 111:. A. G. Sker1 examined the Schist Creek minsralieed I 

area bearing his name. 

I 

B. Phyeicd Work: 

1. 

2. 

3. 

4. 

5. 

6, 

8 3  

Trenchling and diamond drilling on Slcerl'a showing 

Excavation and attempt at tunnelling on Havdalde showing 

Trenching on ehowinge betmeen the Adit and Eagle showings 

Preaenl; (1969) blasting and excavating on Eagle ohowtngs 

Tunnelling (12 feet) just east of the Eagle showing 

Tunnelling from portal of Adit Showing for 120 feet, 

crosscu,tting in tunnel for 110 feet. 
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PROPERTY GEOLOGY 
A. Structure and R:ack - Types 

A plutonic body of granodiorite compoeltion borders the north-@astern 

-- 

edge of the claims,, and has an exlternal discordant contact with the 

country rocke to the south. Most of thf o Patter area irr overlain by 

andeeitic lavae whkh are several hundreds of feet thick, and which dip 

gently to the south (20° - 25O) in blocky, massive 4-foot layers. Major 

north-eouth block fatulto disrupt these layers and syngenetic shearing 1s 

q r e s e e d  in prornhently parallel north-6outh joints and sheare. Them 

have provided conduits for minerarlizing hydrothermal aolutionrr, and 

andesitic and dioritic dyke intruerione. 

A baual limeatone rests unconforxnably under the lava@ and outcrope in 

a very few placee 011 the claims. 

Contact metaaromalSc copper-zinc depoeite occur where the baoemmt 

limeatone ie in coaltact with the yclungqr andesite extrueive lavae. 

B. Mfneral Showings - (See Figure No. 1) 
1. , The --- ADIT is on line 4 west and is centrally located in the 

claim 43iroup. The 110' long tunnel intersecte a CTOSB cut 

of appxloxfmately the fiiome length,. 

younger dykee offmt at zone of mineralization in the west croes 

cut from continuing i t r e  prominence in the ewt crom-cut. A 
small  :&one of skrarrn coppir-einc minerdieation occur8 h 
the eaet CPOSB-CU~. An average of twenty-eight five-foot 

channil rrampleo gave arseays of: 

Lamprophyre and 

Gold 0.16 O % / t  

Silver 0.24 oa/t 

Copper 0.96 % 
Lead , 0.13 $4 
Zinc 0.65 % 

Q 



Q 11 Eagle ,showing is approximately 800 feet w e &  of the adit. 

A seri~rsre of skarn and vein deporeite occur between this ahowing 

and the adit (See Figure No. 1) The Eagle Showing bordero a 
prordirient magnetite outcrop on ftrp weet side. A diorite dyke 

has btsen replaced by 3' thick layere of mamive pyrite. 

Arsenopyr i t e ,  slhalcopyrib and sphalerite are accessary 

miner rLls . 

' 

' 

North-south shearing: eeem t o  offset the continuity of the ekarn 

eone ;from the Eagle ahowing to the Adit. 

III The Hrivdale ahowing lis8 4000' weet of the adit. 

eurfkial skarn mineralization ha6 been trenched out, leavhg 

the marble barren. Normal to thirj zone, and 5 feet to tha 

Were 

north of it, two anaseiive pyrite dykee (3' and 2' 9htck 

reepectively) intrude the andesrite country rock. 

nt Skerl"(ii showing occur8 in the Boulder Creek area, juet off 

Schiarlt Creek, and i e  approximately 150' north of Schist Creek 

on Lijae 3. 

contixinity of tuffaceous beds rich in whi te  mica. Two 

diamond drill holes reported by Dr. S e r f  in 1960 were not 

A dior.Ctic dyke intrusion seems to disrupt the 

locatoti. Boxtsg of core8 on the ground showed poor copper- 

sinc iatinerdization. 
I 

I I '  

Aooay of outcrop sampled ran: 

Copper 0.3 QIE I 

, 
Lead 0.01 % 
Zinc 0.15 % 

4 ,  

I I  
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C,. Alteration 

The most common alteration product Been in the field is epidote, 

although silicification i a  quite common in hand opecimener under the 

microscope. 

sonee throughout the property, but Is best men in o 100' wide silici5ed 

zone jurt weat of the, Eagle Showing. 

in normal rock decay in the andosites throughout the claim group. 

Thk green product occur$ in hydrothermally altered 

Elerewhere, epidote ie  inherent 
' 

aEXICHEMICAL SURVEY - FOR COPPER AND ZINC (See Figure No's 2 and 3 

A. Recoitxnaisasnce soil sampling WBB dons on the eastern end 

of tho claim group dong location lines Nolo 1, 2 and 3, 

epactrd 3000 feet apa.rt. Samples were collected at 100-foot 

intervals along thew linea. 

B. Detailed eoil samplkng covered the area to the west of (A) 
abova, and extends throughout the length of the claim group, 

parallelling LiUooet Lake. Here a base line runs over 9 

claini13 with parallel lines (4EI $E, 4W, 8W and 12W) at 400 

foot epacing throughout the 9 mineral claimrs. ! 

I 

STATISTICAL SN'TERPRETATPON DATA 

Parts per million (ppm) rangee €or Background, Lower and Upper Threeholde, 

and moMaaou8 vaduere were, reelected by inepection of inflection pofnte on 

the Cumulative F'ercrantsrge Freqiuency curve6 for copper and zinc. 
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Meta l  

COPPER . 

ZINC 

I T h r e s h o l d  (ppm)  
Background 

Lower  IPPm)  Upper  

F r o m  

200 

2000 

- No. of S a m p l e s  ana lyzed  for Copper - 

No. of S z m p l e s  a n a l y z e d  for Zinc - - 
69 7 

57 5 

T o  

250 

3600 

Anomalous 
(PPm) 

G r e a t e r  t h a n  
250 

G r e a t e r  than 
3600 

Method of Ana lys i s :  At o m i  c Ab s o r  pt ion Sp e c tr opho t o m e  t e r 

9 
.. 

- .  .. . - .  
. . .  

. ... 
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TABLiE I 

CC)lPPER ANOMALIES C1 TO C9 1 
I 

, 
I 

Anomaly Peak Remark s Signt f i can c e 
size Value No: I 

C l  80Otx30O0' 3000 ppm Partial overlap with Largest anomaly 
anomalies 21 & 22 
Contains Eagle Bornite meen in 
Showing, and anoma- outcrops. 
lie61 M 2 ,  M3 and M4 

ation of peak value 
due to  adit showing 
up islope 

UP to 1% Ehalcopyrite - 
7 

' PoEisible contamin- Important anomaly 

I 

c2 40Otx13O0~ 875 ppm Anomalousr area May reflect over- 
devoid of outcrope. burden-covered 
Copper anomaly not mineralization 
supported by high 
zinc ppm values 
Anomaly may reflect 
two separate 
mirier ali zed zone B 

I 

c3 4 0 0 ' ~  600' 1700 ppm Anc,malous area Small, B tr ong 
devoid of outcrops anomaly. Importance 
in glaciated area que8 tionabls 
around r im of 
glacial end- 
moraine 

\ \  

I 

I 

c4 1400 ppm "Point Anomaly, I '  Reflects Havdale 
downelope from 
Havdale Bhowing mineralized vein 

Showing i. e. 5' wide 

assaying 0.63% Cu 
3*0% zn 
Merite further 
investigation to 
East 
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I I 

Remark B Signlficancs Anomaly Peak 
value LJ No: I 

cs 150tx4001 365 ppm Sarnplo area dovoid 00 
I outcropsl. Anomaloue 

value, probably due to 
humic SOU in &ma. 
Noit gupgorted by high 
eiac value8 

weak anomaly 

Importance queetion- 
able 

C6 2 0 0 'r4O 0 I 346 ppna Two arnprll area8 of Worth further 
P y t it e -Chalcop yr it QB 

out:crope (Is85 than 
l.OOJ, visual estimate) 
Within anornaly No. 2 4  

investigation to 
mi:nerdiaation in south. 

Open OpgtR to south 

c7 20Ota2O0' 760 ppm Skw1'8 Showing Reflecto k n o w  
i. el. 0.3% cu bedrock mimrali- 

0.01% Pb sation 
0 . lSyc  ZN 

Supported by A n o d y  
No. 26 Open to north 
and eouth 

2OO1x50O1 310 ppm In eone of epidote Merit8 further C8 
alteration Not sup- invsotilgation to 
ported by zinc north and south. 

north and eouth 
iaIac>mly. Open to 

c9 2001x6001 335 pgm On granodiorite/ Mer it 8 investigation 
andesito contact in 
humic soil. Not and also we& 
@upported by zfnc 
high. Open except 
to sa8t 

to north and eouth 
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TABLE XI 

ZINC ANOMALIES 2 1  TO 2 6  . .. 

! 

z1 SOO'x2400' 8000 p p ~  P4artial overlap Moat important 
(2000 ppmwlth 8011th end of 
CUI A:nomaly C. Contain6 end of anomaly 

anomal y-e astern 

anamallee Ml,M3, worth detailed 
Adit &owing and investigation. 
Eagle ehow ing 

22 60O'xlOOW' 5200 ppm Partial overlap with Worth detailed 
north end of anomaly inrveotipation 
c1. pn pyrite. 

I chalcopyrite mineral- 
ized arm (LQSEJ thm 
1.0% vimal eotimate) 

23 f O O ~ x l l O O i ~  6300 ppxn Containla Anomaly C4 Eaertern end worth 
(3000 ppmOpen to north 
CUI gation 

detazle d inve titi - 
I 

2 4  70O'x80O1 5640 pppa Containe anomaly C6 Merit8 further 
Supported by &eralo detailed work' I 

tmd outcrop in area 
Open to south 

29  200k20011 2810 ppxn Probably relatod to Pomibh extsneion 
of Skerlle showing 
aeroala boulder 
and Schisrt Creeksr 

high copper $ample 
Bite 300' up s l o p  
Open on north and 
south 

26 200'xZOO" 2440 ppm Colacidenr with RePlecta kmotwn 
Anomaly C7 Open mineralization Ls0 \ , , 
on north and eouth Skerl'e showing , '  

I 

1 
0.3% CU - 0.01% Pb 
0,15% Zn 
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TABLE III 

MAGNE:TOMETER ANOMALIES MI - M4 i 

Peak Remarks 
Value 

3 

Anomaly Size No: 

M1 100tx1008 3880 J' Coincides with Anomaly EM1 
On southeaatern end of Anomaly 
.Z1 on ta lus  elope 

5O'xlOO' 23,485 J' Within Anomaly Z1 Between 
Anomaliee EM1 and EM2 

I 

M3 100tx200' 4,160 J' On southeast edge of Anomaly C1 

M4 50'x 50' 1150 8 Within Anomaly NO'S 21 and C1 
I 

DoWnSlOPt3 from mineralized 
skarn zone 

I 

M5 100'x100' 1225 d' On southeast edge of Anomaly C1 

\ M6 SO'x 50' 2470 Y Within Anomaly C1 on north 
edge of Anomaly Z1 
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TABLE ItV 

ELECTROMAGNETIC ANOhULXES EM1 - EM3 

Size Remarks Anomaly 
No: I 

Coincides with Anomaly No. M2 and the skarn 
minera1leat:ion in the aflit area. Strongest EM 
anomaly: dip angle -4 .5  high frequency 
Both low and high frequency peaks coincide 
within Anomaly No. Z1 open-ended 

I 
EM1 3 0 5 ~ 4 0 0 ~  

0 

I 

EM2 35'xlOO' Within Anoinaly No. 21 open-ended 

6) 0 Dip Angle -# 0 . 2  
High Frequency 

EM3 60tx7S Within Anoinaly No. 21, open-ended 

Mp Angle - ~ 0 . 2 ~  

High Frequency 



1; , 

2; 

CONCL’USIONS -I AND .RECOMMENDATIONS 

I 

Extend dlsltailed geochemical eurveys to delimit the 

extent of crnomalous zones C6, C7, C8, c9, 2 3 ,  24, z5 

and 2 6  i 

The Electromagnetic eurvey carried out in the Adit area 

defines t;he mineralized skarn zone. Geochemically 

anomaloura zones ahould b e  subjected to detailed E. M. 

surveys, eepecially in amae of coincident Copper-Zinc 

anomaliea and those of rrparse outcrop. 
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Dear Martin: 1 

I 

I 

klnclosed is  my b r i e f  r epor t  and maps on the  , 
geology of t he  Eagle prospects  of your Pemberton p ro jec t .  
I am also r e tu rn ing  your publ ica t ion  by C. E. Cairnes,  the  
r e p o r t s  by Dr. Sker l  and your assay record book. 

1 1 ,  I 

1 
I be l ieve  I have mapped enough a r e a  on a s c a l e  of 

I 1" = 20 f e e t  and s o  have d r a f t e d  a f i n a l  map. 
is free-hand so you may wish t o  have i t  re-done, 

The d r a f t i n g  
( I :  i 

I . .  The complex na ture  of the  geology, the  necess i ty  
t o  break f r e s h  rock on most exposures, the  d i f f i c u l t  t e r r a i n ,  
and the  use of a compass f o r  con t ro l  tended 'to s l o w  t h e  progress  
on the  20-scsle map. 
w a s  not compLeted. 
on the  accompanying rough map. 
by the  d a t a  I~!I the  d e t a i l e d  map. . I  have not  done this as you sug- 
gested that . i t  could be done by one of your assistants. 

Therefore the  map on the  s c a l e  1" = 100 f e e t  
However,, the  d a t a  t h a t  I co l l ec t ed  is p l o t t e d  

This da t a  can be f u r t h e r  extended 

I 

I.? you have any f u r t h e r  quest ions p lease  give me a 
c a l l .  

. .  J 

, .  

. .  

1 I 

I 

. I  

I 
I ! 

I 
i 

! .  
, I  JRW : mb 

encl ,  

6. R .  Woodcock 
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U G L E  PROSPECT, AX CLAIMS 

LIUOOGP LAKE;, BRITISH COLUMBIA 

INTRODUCTION 
; The mineral showings on t h e  Ehgle property and the  geology of t h e  

Pembcrton area are included i n  t h e  r e p o r t  by C. E. Cairnes (Summary 
Report, 1924, Part A,, Geological Survey of Canada, page 76A t o  99A). 
The present  writer 'r ;  r epor t  makes reference t o  Cairnes '  work and u t i l i z e s  
Cairnes '  rock units and nomenclature. 

1 

I 

The writer spent seven days at Pemberton, mainly mapping the area 
of the  Eagle mineral. ehowings on a scale of 1" = 20 fee t .  Cornpas6 and 
chain were used for c o n t r o l  and the map was t i e d  t o  the  g r i d  used by the  
geophysicis ts  i n  t h e i r  p r i o r  surveys. 
i n  t he  area between the mineral shclwings and L i l l o o e t  Lake and thi6 has , 
been p lo t t ed  on a m a p  scale 1" = 1CO f ee t .  
compiling t he  data tuid wri t ing  a report .  

Some information was also obtained 

Additional time w a s  spent  i n  I 

I 

Volcanic Rocks 

Cairnes has s t a t e d  that the  volcanic rocks south of L i l l o o e t  Lake 
are of Upper T r i a s s i c  age and include andefii t ic volcanic flows and frag- 
mental types such a:3 t u f f s ,  b recc i a s  and tuffaceous sediments. ile states 
that a hard, f ine-grained, almost black, fragmental rock commonly mineral- 
ized with disseminated g r a i n s  of p y r i t e  is a prominent rock type. It  may 
be of tuffaceous o r i g i n  and its hardness may be the r e s u l t  of i ndura t ion  
by s i l i c a .  

I n  t h e  present mapping the  bariic volcanic rocks were no t  subdivided; 
however a v a r i e t y  of t e x t u r e s  can be observed i n  t h e  f i e l d .  O f  p a r t i c u l a r  

t h e  North Eagle a d i t .  This may be the  s i l i c i f i e d  t u f f  described by Cairnes. , 

, 

i n t e r e s t  is the  denm,  black material - possibly a fragmental, found i n  1 

The rocks forming high c l i f f s  south and southwest of t he  mineral show- 
i n g s  a r e  r e l a t i v e l y  coarse-grained and are probably massive andes i t e  flows. 
Possibly a bequence of massive andes i t e  flows o v e r l i e s  a sequence of flows 
and p y r o c l a s t i c s  and t h e  mineralized horizon is near the  boundary between 
these  two major unit:?. 

' 

Basic volcanicis exposed on the shore of L i l l o o e t  Lake a r e  criss- 
crossed by r e p l a c e m ~ x ~ t  veins  of epidote. I n  places ,  these epidote-rich,  
l ight-coloured veinis form a parallel series. I n  poor exposures, the  rock 
could be e a s i l y  mistaken f o r  banded t u f f s .  

, 



' Limestone 

i 

Narrow l e n s e s  of  Limestone o c c u r  in t h e  'Tri.a.ssir: v o l c a n i c s  and many 
of t h e  mineral  s h o w i n , g s  a l o n g  th? south e i d e  of  !,iL:Looet l a k e  ere associ- 
a t e d  w i t h  tht?se 1,irnestone l e n s e s .  i+t t h e  &gie p r o s p e c t s  th'a l i m e s t o n e  
has been conver t ed  t o  rnarblta .or skarn. Epido te  and g a r n e t  are t h e  
common l ime-si l icate  ]minerals. Magne t i t e  is also abundan t ; '  but is 
treated i n  t h i s  report as part of t h e  m i n e r a l i z a t i o n .  

Dior i te  D i k e s  

D i o r i t e  d i k e s ,  probably r e l a t e d  t o  t h e  b a t h o l i t h i c  i n t r u s i o n s  of ' 

t h e  r e g i o n ,  are common i n  t h e  d i s t r i c t , .  A t  t h e  South FkgLe prospect, 
a northwester ly-atr i .ki .ng v e r t i c a l  d ior i tc?  a i k e ,  t w o  t o  f o u r  f e e t  t h i c k ,  
is exposed i n  the o d i t  arid .in one o!' t h e  s u r f a c e  t r e n c h e s .  T h i s  d i o r i t e  
i s  r e l a t i v e l y  f i n e - g r a i n e d  Rnd could bo rPaai2.y m i s t a k e n  f o r  a n .  a n d e s i t i c  
rock.  

A n o t h e r  v e r t i c a l  d i . 0 r i t . e  d i k e  :is cixpoqctd 1%) f e e t  no r thwes t  of  t h e  
p o r t a l .  '!'his ::,t-cond d i k e  striicec i i n  H northeas1:er ly  d i w c t i o n  and is 
q u i t e  regu:l;.ir. ' k e  d i o r i t i :  .is ?o;ir:?er ~ r a i r i c d  t h a n  t .hat  found i n  t h e  
l i t t l e  d i k e  of  t-tie a d i t .  

Where thtb d i o r i t e  d i k e s  c u t  t h e  m r b i t . ,  t h e y  are bounded by a 
narrow zone of c h e r t y  grtteni s'n a i  t e r e d  r r x i  rh.; c'r; i s probably largely 
l ime-si l icates .  Whether t h e  :ljme-si.licate skarn is all r e i a t e d  t o  em- 
placement  of d i k e s  o r  whether some i s  r e l s t e d  t o  reqlonai i n t r u s i o n s  
of batholithic rock.: is not knodn. 

Ac id ic  D i  ~ e q  

LarKe exposureF, of a whi te  a c i d i c  i p o o ! i : :  rock  w i t h  cherty 
. _ 1 .  a p h a n i t i c  m a t r i x  o c c u r  i n  th!: a w a .  

a c i d i c  f e l s p a r  p r p l - . y r y  ment ioriei  i ,y L a  i r n e s .  
i:;+se p r e  proba'oly t h e  d i k e s  of 

Ill ,he  r ~ e s ?  exposi,lr.'t.s o f  ?,he a c i d i c  rock occhr  over a w i d t h  of 700 
feet. irnmedi.a-eiy riorth o?' the  n'orth b g l e  p r o s t w c t .  I'm 'oa.nd:i of 
bas i c  igneous  rock  clccur , w i t h i n  t h i s  acid porphyry area, 
t h e  s o u t h w e s t ,  ~ ~ ~ ; ~ ~ r ~ , x . i ~ ; ~ t ~ ~ ! . ~  fi.vc i h i c k ,  is p r o b a b l y  a' d i k e .  
The other v o l c a n i c  (?I band may i n i i c a t a  thi i t  th t?  a c i d i c  rcck  bias been 
r e p e a t e d  by f a u l  t i  ng. 

'?he hand on 

A d d i t i o n a l  expctc;iirr!s of thrt a c i d ?  c :i.,:y~ec!;!.~ rock arc  found nSar  
L i l l o o e t  Lnke. I n  t .h,e expo:;ure a t  Lint.? l ? N ,  ?\+7CF; t h e  a c i d i c  dike is 
i n  c o n t a c t  on the  scluithwest ** i th  th.. ba.cic v o l c a n i c s .  T h i s  c o n t a c t  
s t r i k e s  i n  a nort,hwc,siterly d i r e c t i 3 n .  The  r*xposur(: of  a c i d i c  rock 
a t  Line 12N, ' j+80E displays c o n s l d c r a b l e  s c k i s t o s i t y  w!li ch also 
s t r i k e s  i n  a n o r t h w c > s t e r l y  direction. 

Lamprophyre Dikes 

One 1amprophyr.c: dike h a s  been mapped i.n the  S o u t h  Eagle a d i t .  
This lamprophyro m a t e r i a l  e r o d e s  r e a d i l y  and would not form good out- 

- 2- 
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crops. 
a8 limestone is exporeed v e r t i c a l l y  above parts of the  dike, 

However a t  the South Eagle a d i t  i t  does not come to the su r face ,  

& ' I ,  I 

, I  

STRUCTURE 

Cairnes ~i ta tes  t h a t  the  volcanic and eedimentary rocka near these  
a d i t s  s t r i k e  about 1JZS0W and d i p  at. high angles t o  t he  northeast .  The 
present  writer suggei3ts that a r e l a t i v e l y  gen t l e  d i p  (about 40") t o  the  
southvest is a d i s t i n c t  possibi l i ty . .  One g e t s  t h i s  impression when 
examining the  a t t i t i i d e s  of the mineralized zones a t  the North Eagle 
prospect,  the South IPgle prospect and at' t he  small East Eagle skarn 
zone (about 250 feel: east of the  North Eagle prospect) .  
s ec t ions  of the  South Eagle prospect a l s o  seem t o  ind ica t e  a probable 
southwesterly dip. 

. 

The cros6 

I f  the above data  on a t t i t u d e  and rock types is cor rec t ,  then 
the  limestone lensets a r e  i n  the general  v i c i n i t y  of the  geological  
boundary between abundant py roc la s t i c s  below, and the  maseive 
andes i t e s  (exposed in t he  c l i f f s )  s t r a t i g r a p h i c a l l y  and topographi- 
a a l l y  above. 

The in t rus ion  of the  d ikes  has complicated the s t r u c t u r e  t o  a i 
c e r t a i n  ex ten t ,  
t i o n s ,  e spec ia l ly  i n  a northwesterly d i r ec t ion ,  with the  accompanying 
v e r t i c a l  displacement;, has caused considerable d i scon t inu i ty  of m y  
s p e c i f i c  horizons. 

Moreover, the subsequent f a u l t i n g  i n  seve ra l  d i rec-  t 

1 

MINEXALIZATION 

In  the a rea  mapped by the  writer, three s p e c i f i c  a reas  of miner- 
a l i z a t i o n  occur. 
prospect ,  the  North Eagle prospect,  and t he  small East Eagle skam. 

These include t h e  main zone a t  the  South Eagle 

South Eagle Prospect 

A t  the  South Eagle prospect,  the  mineral izat ion c o n s i s t s  of 
magnetite, p y r i t e ,  chalcopyri te  and minor s p h a l e r i t e  in almost 
massive bodies. The black cher ty  rock within the  a d i t  east of t he  
mineralized zone has a brownish hornfelsed appearance and contains  
considerable  disseminated py r i t e .  

An examination of the  l imi ted  cexposures and of the  c ros s  
sec t ion  through the a d i t  l e a d s  t o  the suggestion that the mineraliz- 
a t i o n  probably occurs adjacent  t o  the  t h i n  d i o r i t e  dike and that this 
mineral izat ion spreads outward under the  limestone (along its contact  
with the  underlying volcanics) e 

. Additional lninemlizat ion is e:lcpoeed i n  outcrops and s m a l l  ex- 



3 ' p lo ra t ion  a d i t s  a t  d.Lrstance8 of 80 f e e t ,  140 f e e t ,  and 180 f e e t  north- 
v e s t  of the  portal. These a l l  OCCIU' along the  l imestone-volcanic contac t  
which has been s t r u c t u r a l l y  complicated by f a u l t i n g  and 6ome folding.  I n  
the  c e n t r a l  mineralizled exposure (al; 140 feet) the  minera l iza t ion  appear6 
t o  be gent ly  dipping or almost f lat  and l i e s  on top  of volcanic  rock and 
beneath l imestone (see cros~1-section).  A second d i o r i t e  d ike  c u t e  this 
c e n t r a l  mineralized none; however ite genet ic  r e l a t i o n s h i p  to the  miner- 
a l i z a t i o n  i e  not known. 

North Eagle Prospect 

15 f e e t  t h i ck ,  appears  t o  d i p  gent1;y (about 30') t o  t he  west i n t o  t h e  
hill. 
by hematite and nagnet i te .  A fev  t r a c e s  of cha lcopyr i te  occur i n  the  
volcanic  hanging w a l l .  

A t  t h e  North b g l e  prospect  a l m d  of minera l iza t ion ,  approximately 

T h i s  mineralized zone repres~ents  an almost complete replacement 

On the  6outhernmost part of t he  exposure, remnants of marble and 
skarn i n d i c a t e  that the  iron minerals probably replaced a limestone lens. 

The North Eagle prospect is bounded by a vertical.northwest-striking 
f a u l t  on its south  aide.  
a c i d i c  porphyry diker by a t h i n  sliver of bas ic  volcanic  rock. 

On its nor th  s i d e  it is separated from a major 

East Eagle Skarn I 

The Eaet Eagle rjkarn (250 f e e t  east of t he  North Eagle prospect)  
is merely some skarn and magnet i te-r ich rock bounded above by barren 
volcanics  and boundttcl below by barren  volcanics .  
l e n s  which WBB replaced by the  i r o n  minerals  and l ime-s i l i ca t e  minerals. 

It may have been a limy 

No sulphide minera l iza t ion  waei noted by t h e  writer i n  his quick 
examination. 
t o  have been co l l a red  underneath the  mineralized zone. 

A genicly plunging d r i l l  ho le  ( d r i l l e d  to  the  west)  appear8 

Mineral izat ion Controls  -- 
The mineralizat: ion a t  the  Eagle prospec ts  is con t ro l l ed  by limy 

horizons within the  volcanic  rock. 
ab le .  
i n g  d ikes  chemically prepared the  ground f o r  replacement is not  known. 

There is some similarity of  these prospec ts  t o  the  copper-bearing 

Some con t ro l  by d ikes  is a l s o  prob- 
Whether this cont ro l  i s  rnerttly s t r u c t u r a l  o r  whether t he  in t rud-  

magnetite depos i t s  on Vancouver IslLand, Texada Is land  and Queen Char lo t te  
Is lands.  
can ic s  beneath Quatsino l imestone (a ma jo r 'T r i a s s i c  formation) a t  the  
con tac t s  of d i o r i t e  s tocks.  

The depos i t s  on the  i s l a n d s  rep lace  Karmutsen ( T r i a s s i c )  vol- 
I ~ 

The writer sugges ts  that the  rstrata d i p  r e l a t i v e l y  gent ly  t o  t h e  
I 

southwest. Therefore the  sea rch  for t h e  limy horizon would have to  
extend along s t r i k e  to  the northwest and t o  the  southeas t ,  o r  down d i p  
t o  the  west. 
e i f t e d  t h i s  horizon enough 80 t h a t  i t  might also occur elsewhere. 

However t h e  normal f,auJ.ting which is so preva len t  may have 

\ 

I 
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The vertical mcwement along numerous faults and the probable 
discontinuous natura of the lbeetone horizom would mako for d i f f i -  
cult exploration and, small ore &oh.  

I '  
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IEJTROlDUCT I O N  
7- 

c3 

Between June 12th and July 5th, 1969, Eagle 
Geoph.ysics Limited carr ied out a l inecut t ing,  and 
a ground magnetic, end electromagnetic survey pro- 
gramm,e over pa r t  of a property, located i n  the 
Pemberton Area of' B r i t i s h  Columbia, held by agents 
of C o l r r o  Mining Company of Canada Limited, 

The surveys were carr ied o u t  over handcut o r  
blazed l i nes  on two gr ids ,  A x  and Zip gr ids ,  which 
were turned o f f  3.t r i g h t  angles from N 30° VI and 
I? 35O E baselines,  under the supervision of Peter  
E. Walcott P,Eng. of Eagle Geophysics Limited. 

The r e s u l t s  a r e  shown on p lan  maps of the  l i n e  
gr ids ,  Map E-153-1 t o  3, tha t  accompany t h i s  report ,  
with the data  being presented on contoured form i n  
the case of the magnetometer survey, and i n  p r o f i l e  
form i n  the  case o f  the E.M. work. 

surveys from data made avai lable  t o  t he  wri ter  by 
Cerrlo Mining Company of Canada Limited. 

'The following, is a report  on the  above mentioned 



-- PROI%RTY, LOCATION AHD ACCESS 

The property cons is t s  of t h e  following mineral 
c l a jns  : 

AX 5 t o  38, 45 t o  58 

ZIP 1 t o  4 

The claims ajrre s i t ua t ed  i n  the  Li l looe t  Mining 
Dist;i?ict of Brit ish Columbia, and are  located on the 
west; s ide  a t  the nor th  end of Li l looet  Lake, some 
8 mJ.l!es e a s t  of t h e  town of Pemberton. 

Access can be obtained t o  the  eas t  s ide  of the 
lakc: by two vrhee:L d r ive  vehic le  along the Pemberton- 
Lill.ooet road, and thence t o  the west s ide  by boat,  
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PURP 0 ISE --- 

!C:he purpose of  the surveys was t o  investigate 
the possible  occurrence of an economic sulphide 
deposit ( s )  as conceivably indicated by magnetfte 
su1p:nide mineral izat ion i n  and around an o l d  adit  
on the Ax claims. 
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GE 0 LOGY --- 
The r e a d e r  i s  r e f e r r e d  t o  a r e p o r t  on "Pemberton 

&ea . , eL i l looe t  District, arit ish Columbia", by C. Ee 
CairtrF from Summary Repor t ,  1924, p a r t  A, Geological 
SUTV'E,~, Canada, and t o  correspondence and r e p o r t s  of 
Cerro  Nining Company of Canada Limited who have mapped 
the p r o p e r t y .  
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S - 'EX .- SPEC IPIC A T 1  - ON S 

The bas i c  pri.nciple of any electromagnetic 
survey is t h a t  whon conductors a r e  subjected t o  
pr imary a l t e r n a t h g  f i e l d s  secondary magnetic 
fie1d.s m e  induced i n  them, Measurements of those 
secondary f i e l d s  give indicat ions as t o  t h e  size,  
shape and conduct;ivity of conductors , In  t h e  absence 
of cclnductors no secondary f i e l d s  a re  obtained. 

The electromagnetic survey was car r ied  out  using 
a Crclne J.E:.f:'I. u n i t .  T h i s  system u t i l i z e s  the  "shoot 
back" technique, vJhich requires  a rece iver  and t rans-  
m i t t e r  i n  each ~ l l t i t ,  Each u n i t  measures the d i r ec t ion  
of th.e t o t a l  magnetic f i e l d  ( i n  degrees f r o m  the  hori-  
zonta l )  i n  turn while the  other  un i t  a c t s  a s  the trans- 
m i t t e r .  On additi.on of the t x o  measured angles the 
r e s u l t a n t  reading obtained i s  independent of  substan- 
tial differences in elevation, and i s  p l o t t e d  nidLvay 
between the  two co i l s .  

Readings with th i s  instrument were taken every 
50 f e e t  along the1 picket  l i n e s  using a frequency of 
1800 cycles per s'econd on t h e  A x  gr id ,  and every 100 
f e e t  on the Zip E;rid. I n  addition readings were taken 
every 50 f e e t  on the  Ax gr id  using the low frequency 
of 480 cycles per second. 

The magnetometer survey was ca r r i ed  out using a 
Sharpe id .F .'I Fluxgate Magnetometero T h i s  instrument 
makes meaaurernent;s of t h e  v e r t i c a l  component of t he  
e a r t h ' s  magnetic f i e l d  t o  an accuracy of plus o r  minus 
10 gamas.  Corrections f o r  diurnal var ia t ions  were made 

. by tying-in t o  previously establ ished base s t a t i o n s  at 
i n t e r v a l s  not exceeding two hours, Readings were talcen 
eversy 25 f e e t  alorlg the  picket l i nes .  
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DISCUSSION OF RESULTS - -- 

The magnetic survey as carr ied out a t  25 foo t  
in te rva ls  on l i n e s  200 f e e t  apar t  with addi t ional  
readings on closer  spaced l i n e s  i n  the v ic i i i i tg  o f  
the o l d  a d i t  on the  Eagle Yrospect (Map E-153-1 and 
3 )  gave readings cha rac t e r i s t i c  of those expected 
over volcanic rocks with l i t t l e  or no overbuden 
cover . 

Several small magnetic highs and magnetic dipoles 
can be noted, These a r e  a t t r i bu tab le  t o  a n  increase 
i n  the magnetic content of the rocks or t o  l o c a l  con- 
centrat ions of magnetite i n  the  volcanics 

On the d e t a i l  g r i d  over the Zagle Prospect (Nap 
E-153-3) the  indicated zones o f  concentrations of 
magnetite and possible  associated sulphides shows 
good agreement with those mapped by Yioodcock (Geo- 
logy of Eagle Prospect - Lil looet  Lake krea by J. R.  
Woodcock Consultants Ltd. ,  August 1969) . 

Unfortunately the  extremely rou& t e r r a i n  and/or 
over';surden and rock cover make pinpointing of t he  
larger concentrations of magnetite impossible as a 
small concentration exposed on surface w i l l  give a 
higher magnetic response tnan w i l l  a somewhat l a r g e r  
concentration a t  a depth of soine 25 f e e t ,  par t icu lar -  
l y  when the magnetite mineral izat ion is  i r r e g u l u .  

'The Crone E .AI.. Survey showed es sen t i a l ly  negative 
r e s u l t s  over the  e n t i r e  g r id  systems with the  only 
anomalous reading; being obtained i n  t'ne v i c i n i t y  of  
t h e - o l d  a d i t  (Nap E-153-2)e This would seem t o  negate 
t o  a dept'n of _some 100 f e e t  the presence of my massive 
mineralized body of reasonable size.  
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From June 12 t ’h  t o  July 5th, 1969, Eagle Geo- 
physics Limited ca r r i ed  out  a l i necu t t ing  and ground 
magnetic and electromagnetic survey programme over 
p a r t  of a property he ld  by agents of Cerro Mining 
Company of Canada Limited, 

‘The property is located i n  the Li l looet  I\iining 
Dist:r ict  o f  B r i t i s h  Columbia, some 8 miles e a s t  of  
the  -town o f  Pembcrton. 

The magnetometer survey gave readings c h a a c t e r -  
isti12 of those expected over volcanic rocks vrith l i t t l e  
or no overburden cover, and indicated zones of  concen- 
t ra t : ions of magnetite and possible  associated sulphides, 
These $:.ere later shown t o  bear good cor re la t ion  with 
those mapped by Woodcock, 

The E.X. Survey f a i l ed  t o  de tec t  the presence of 
any conductors t h a t  could be associated w i t h  any massive 
mine~ia l iza t  i on  of r e a  sonable s i z e  

A t 3  a r e s u l t  the  wr i t e r  concludes that  possible  
miner*alized zones indicated by the magnetic survey are 
t o o  ma l l  t o  be o f  economic significance,  and recorn- 
mend:; no f u r t h e r  geophysical work be done on that p a r t  

Respectfully submitted, 

P:ETER E. WALCOTT eC ASSOCIATED LIMITED 
A 

Vanclmver, B .C . 
July 1969 
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-- CERTIFICATION 

I, Peter E. Walcott, of the  Ivlunicipality of 

Coquitlam, B r i t i s h  Columbia, hereby c e r t i f y  tha t :  

1 0' 

2. 

3 0  

40 

I am a Gradu.ate of the University of Toronto 

i n  1962 with a B.A.Sc, i n  Engineering Physics, 

Geophys i c s Opt ion 

I have been prac t i s ing  my profession f o r  the  

last  seven years. 

I am a member of the Association o f  Professional 

Engineers o f  British Columbia, Ontario and the 

Yukon Terr i tory,  

I hold no in t e re s t s ,  d i r e c t  o r  i nd i r ec t ,  i n  t h e  

s e c u r i t i e s  c ) r  propert ies  of Cerro Mining Company 

of Canada Limited nor do I expect t o  receive any. 

Peter E. Walcott, P,Ebgo 

Vancouver, B ,C 
July 1969 - 
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volume .of the m on depends upon a number of f w b r s  such aa 
the temperature of ineralizing solutions rind the char8cter of the 
wall-rock. Such 13 deposib dire likely ta prove more persistent, 
both* in lqngth wid in depth, than the limestone replacemerib previously 

They am, dso, more regular in outline. Characteristic 
trsk type of deposit are certain zonea of mineraliaatim on the 
k roperties. In addition, the Pemberton mine, on Onemile 
1 King and Crown claims south of Tenquille creek, and, 

White's properties, conbin deposita which north on &is creek, M 
may be mferred to thi mineralization. 

There we, finally, ein deposits which may be either close to, 
or at some distance from, the intrusive regarded as genetically related to 
the mineralization. I n  those deposits, particularly, that are far from 
the supposed parent intrusive, the minerals are such as are commonly 
regarded as having formed under somewhat lower temperature conditions 
than those composing the replacement deposits, and are represented c 
by pyrite, arsenopyrite, galena, and sphalerite in about that ord 
abundanceA Quart5 is commonly an abundant gangue mineral. 
veins may be simple or may occur in zones of shearing in ro 

or no replacement. Usually the walls axe 
mination of bre minerals may occur in the wall-rock adjoin- 

ing the veins. Most of the deposits on the Li-li-kel property at  the head of 
Tenquille creek are mineral veins. Vein deposits also occur on other 
properties in the area, but are mostly of minor importance. 

dP 

DESCRIPTION OF PROPEBTIES 

Boulder Creek Properties 

The .Boulder Cr ies, discovered in 1915, include thirtyifour 
claims on either side creek, and extend northwesterly parallel to 
the shore af Lillooet lake. This s t r e m  enters the southwestern side of the 
lake about 3 miles from its head. From the head of the lake--or>wsite 
the properties-a wagon road 6 miles long connects with the railway at  
Owl Creek station, 63 diles by rail from tidewater a t  Squamiah. 

The properties include four groups of claims, namely: the Boulder 
r side of the creek and including the t 
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In addition to these older rocks there are batholithic and dyke i n t m -  
ives varying both in coniposition and in texture. Collectively these 

relateal to the mineralizatilm that  has taken place. The larget. ares of 
intrusive rocks is exposed dong the shore of Lillooet lake below the delta 
a t  the mouth of Boulder creek. I ts  contact with the older rocks follows 

to the west around the head of Schist creek. The hills towards the west of 

domin:witly a hornblende-biotite granodiorite or quartz diorite. At cer- 
t.ain p i n t a  within this batholithic area dyke-like bod& of pinkish 
granite were observed. A ismaller area of a dioritic intrusive occurs along 
the soiit8hern bank of Lillooet river immediately above the head of the lake 
and opposite Indian Reserve No. 3. Between the two areas of batholithic 
intrusivea the older Triwsic rocks are penetrated by a large number of 
dykes which are probably closely related t,o the batholithic rocks t,hat, 
no doubt, everywhere underlie the Triassic beds. The dykes are not all 
of t.he same age, for some were observed to cut others, and the older dykes 
are, in part, considerably sheared and mineralized, characteristics not 
pert,aiiiing to the younger dykes. 

Thc several groups of claims are traversed in a northwesterly direction 
by a zo:ne of mineralization 33 miles or more long and varying up to about 
600 felet, in width. On the Apex group th is  Bone reaches a height of nearly 
6,000 feet, but a t  Boulder creek and farther to the northwest its average 
e1evat:ion is less than 1,OOO feet above Lillooet lake. The principal mineral- 
ized meas along this. zone, and, consequently, the points where most 
development work has been. done, occur near the ends and at, its intersection 
by Boulder creek. Elsewhere mineralization is indicabed only by a brown- 
ish red iron oxide stain on the rock surface. The strike of the zone coin- 
cides w:ith the main axis O F  deformation of t,he enclosing rocks. The zone 
is a sheared belt along which ascending mineral vapours, solut.ions, and 
magmas found comparatively easy access. 
and included in, the zone hss been great.ly altered, and its original character 
is in rnany cases difficult to determine. The limestone members in places 
have been completely altered to lime-silicat,e rocks composed chiefly of 
epidote, garnet, and quartz. Usually this alteration is accompanied by 
some replacement by such ore minerals as magnetite, hematite, pyrrhotite, 
and pyrit,e and, to a lesser extent, by chalcopyrite and sphalerite. 
volcanic and other sedimentary members, especially where most sheared 
and sc'histose, are, in place:i, very noticeably impregnated by iron sulphides 
and, to a lesser extent, by copper sulphides. 

The principal showings on t,he Eagle group occur abow 700 feet 
above, rand within half a mile of, Lillooet lake. Here an adit t t O  feet long 
has bcen driven southwesterly through a series of volcanic and .cclimentary 
rocks that strike about north 25 degrees west and dip at hiah iingles to the 
northeast. They show co:nsiderable shearing and faulting and a general 
sparse mineralization by pyrite. About 50 feet from the portal the adit 
intersects a $foot band of heavily mineralized greenstjnrie cut by a narrow 
diorite dyke. Adjoining t,his rock to the northeast i s  a band of altered 
limestone about 5 feet wide which also shows some mineralization. The 

intrusives have greatly metamorphosed the older rocks and are genetically . :p 

up the valley of a steep gulch about a mile east of Boulder creek and  wings 

Schist creek are said to be composed of a similar intrusive type which' is 
.& 

. I  

The country rock adjoining, , 

The -I 
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ow minerals are chiefly pyrite and magnetitc with subordinate proportions 
of chalcopyrite, pyrrholite, and sphalerite. 

A few yards to the southwet of the adit are a couple of open-cuts 
showing conspic?mus mineralization across a width of several feet of 
country rock muposed chiefly of crystalline limestone and lime dlilicate 
rock (gametiter. The mineralization in these open-cuts ia similar to that 
encountere4 m the adit except that the proportion of chalcopyrite appears 
to be R little higher. I t  is difficult to say whether these showings, and the 
one in thr  adit, are parts of one ore-body which has been disrupted by 
fault ioy O r  whether thcy are separate ore-shoots diagonally crossing t,he 
gerwra I trend of the main zone of minerdization. Some post-mineral 
faultirig has occurred, but its significance could not be determined. 

About 200 feet northwest of these open-cuts is a prominent gulch 
striking up the hillside a t  about north 60 degrees west. The gulch is 
noticeable from a distance by reason of the coating of reddish iron oxide 
on the rocks. Here an adit 20 feet long has been driven along a heavily 
mineralized deposit abo ~1 30 feet wide developed in altered rocks, including 
some limestone, near the contact of an acid feldspar porphyry dyke 
The central part of the deposit is composed chiefly of solid hematite. 
On either side the deylosit is composed mostly of mixed magnetite and 
pyrite, but contains a varying proportion of country rock as gangue. 
Very little other ore mincrals are present and in spite of the heavy mineral- 
ization the values in copper, silver, and gold are reported to be very low 
The deposit can be traced by the reddish oxide stain for 100 feet or more up 
the gulch, but the average width of heavy mineralization was not asccr- 
tained. 

The principal showings on the lake group occur on the Red Jacket 
claim and include a type of mineralization vwy similar to that on the Eagle 
group. At, the principal showing a number of dykes, some later than othem, 
intersect a limestone bed and sonic chloritic greenstones of uncertain 
origin. Pyrite is conspicuously disseminated across a width of about 18 
feet of these greenstones and the niineralization appears to follow the 
trend of the niain ore zone of which it form:{ a part. Locally, other miner- 
als, including chalcopyi-ile, pyrrhotite, sphalrrite, and magnctite, are fairly 
abundant. No svsteme1,ic sampling has bcien attempted on this showing 
and the work donc is not sufficient to prove its value either at  the surface 

p 
?$ 
I .  

fi 

j 
a J 

or in depth. 
On the C,omer King claim of t.he Boulder grcup a very fine natural 

wction of the main mirk-aliaed zone has h e n  exposed in the canyon of 
HIitilder creek, near thc mouth of its tributrsry Schist creek. Considerable 
*tripping and open-cut work have heen done at  this point. The mineral 
el.ist has a width of over 3 0  feet and is abundantly impregnated with 
p y ~ * : ~  whose oxidation products have produced a rusty stain over the sur- 
ftrcc exposures. The roclm in this section vary in composition and structure. 
In part they are slaty argillaceous types; in part cherty fragmental rocks; 
in part d i a t  may be altered limestone; arid in part dark green chloritic 
rocks of probable volctrnic origin. These types are interbanded and strike 
northwestlvard. They are intersected by EL number of narrow porphyrite 
dykes. The mineraliz stion shows little uniformity in either character or 
distribution Pyrite it! the most abundant ore mineral and occurs either 
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Width sampled 

Feet 

15 ..................................... 
20 ..................................... 
20 
30 ....................................... 

- 

..................................... 

finely dirlseminated through the country rock or locally concentrated into 
blebs 0x8 bunchea. In  certain. beds chalcopyrite is an important constituent, 
and over widths of D few inches may give high assay values in copper. In 
addition to pyrite end chalcopyrite some magnetite, sphalerite, m d  pyrrho- 
tite were ala0 observed. The section shows much faulting and shearing in 
at least two main directions,, one nearly parallel with the generai trend of 
tbe rocks and the other 20 degrees or so farther to the west, a direction cor- 
responding closely to the general trend of the dyke intrusions, and the one 
that  aplwirs to coincide moirt closely with the more important mineralized 
shoots cv veins. A series of four samples’ obtained over widths of 15, 20, 
20, and 30 feet, respectively, across the mineralized zone, gave the follow- 
ing asss,y returns: 

1.5 
0.45 
0.10 0.52 
0.30 

Sample 
No. -- 

1 
2 
3 
4 

. .  
%.., ; , ~ ., . .  

f . . . . . . .  

. ,  

. .  

P 

Relprding these samples Dr. Uglow Bays, in part: 
“Although the samples taken are below the limit of present com- 

mercial value, it  is to be remembered that they were taken practically 
across t h e  outcrop where thle sulphide minerals in the shear zones have 
undergone thorough oxidation and leaching. I t  is probable, therefore, that  
samples taken across corresponding widths of the unoxidized rock would 
give resiilts higher in copper values.” 

The showings on the Apex group of claims occur a t  about 5,000 feet 
above the level of the lake and a t  the southeast end of the principal mineral- 
ized zone The mineral deposits occur near the main intrusive contact in 
rocks that are chiefly, a t  least, of volcanic origin, facta that may possibly 
account for the occurrence of a somewhat different proportion in the ore 
mineralrr than a t  the localities previously described. The zone has here a 
maximum1 width of about 6CO feet. The most abundant mineral is pyrr- 
hotite, which at  one point forms a nearly solid dyke from 8 to 10 feet wide 
striking more or less in line with the intrusive contact. Elsewhere the ore 
zone on these claims shows an extensive impregnation by iron sulphides, 
chiefly p:yrrhotite, but in iipite of the abundant mineralization assay 
returns have shown only low values in gold, silver, or copper. 

In  ircldition to the main ore zone, which includes the mineral deposits 
so far described, there are other evidences of mineralization ~1 these 
properties (particularly in the steep canyon of Boulder creek t&ween the 
main zone of mineralieation and the lake shore), that  mav indicate the 
presence of other zones running nearly parallel with the nirin one. Only 
a little prospccting has been done at  these places which w e  more densely 
timbered and, consequently, more difficult to explore. Some mineralization 
was alsa noted close to the lake shore below the prinrinal showing on the 

Lj 

4 

* - 
1Reponb 80 owners by Dr W. L. Uipbw, of Britlsh Columbus. 

. - 
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Lake and Eagle groups of claims, but no important concentrations of ore 
minerals were observed in this locality. 

General impressions of these Boulder Creek properties may be summed 
up as follows. The or(: mineralization is probably related to the larger 
intrusive bodies in the locality rather than to the numerous dykes encoun- 
tered a t  the various showings. Many of the dykes appear to be, and 
probably are, post-mineral in age. It is evident that  they were intruded 
a t  different times a8 sanie intersect others and the older dykes in some 
instances are sheared anld rqineralized, features absent in the younger dykes. 
The positions of the chief centres of mineralization are within the main zone 
of mineralization, which is a zone of fracturing and ehearing. This line of 
weakness corresponds in direction to the general trend of deformation of 
the older rocks, a defoi.mation induced prior to the intrusive activity in 
the area. The position of the principal centres of mineralization appears to 
be related to a series of intersecting lines (of movement which cross the 
main zone a t  different tmlgles, but most commonly in a direction of about 
north 65 degrees west. The heaviest mineralization is a t  those points of 
intersection where therc are limestone beds or other rocks whose original 
composition or subseqiwnt deformation has rendered them most FUS- 
ceptible to replacement by mineralizing solutions. The bulk of ore minerals 
on these properties is, undoubtedly, verv grcat. Unfortunately the grade, 
except locally, is extreniely low, although, in respect to the copper values 
a t  least, better returns may be obtained below the zone of oxidation. The 
properties have the advantage of being near transportation, and ample 
waterpower could be furnished by Boulder creek. 

Margery Group 
The Margery group lies about 14 miles northeast of the wagon road 

crossing Pemberton portage between the head of Lillooet lake and the 
Pacific Great Eastern rttilway. A trail, pass,sble for horses only part of the 
way, leads to the cabin and workings which lie about 2,400 feet above the 
wagon road. The distance from the foot of the trail to Owl Creek station is 
about 5 miles. A brief reference to  this property is given bv Rrewer,l 
and in 1917 Camsell mttcle an examination of its mineral deposits.' Tittle 
work has been done on the property since that time. 

The ore mineralization occurs in lenses of limestone and other mem- 
bers of the Triassic rocltri of the area. These rocks have been intruded by 
dykes of diorite and porptiyrite in  the vicinity of the showings, and by a large 
belt of batholithic rockis farther up the mountain slope. Considerable 
metamorphism of the older rocks has resulted from these intrusions and 
the limestone, in particular, has undergone change to a '' garnetite " rork 
in which the minerals garnet, epidote, calcite, and quartz are the essential 
constituents. Simultancwusly with, or closely following, this metamorphism 
the ore minerals were i nlroduced. These include pyrite, magnetite, sphal- 
erite, arsenopyrite, and chalcopyrite. 

The two principal thowings occur a few hundred yards to the east and 
north, respectively, of the cabin. The more easterly deposit appears to  
follow a zone of shearing or fracturing extending about north 45 degrees 

1 Ftept. of MiniRter of Mines, 1B.O.. 1918, p. '249. 
4 Geol. Surv., a n . ,  Bum. Rept . ,  1917, pp. 19 B-20 B. 
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2. Methads o f  DinE,stion (Cont inued)  

( c )  The d i g e s t e d  samples  were d i L l ; t e d  w i t h  deminera l ized  
wa te r  t o  a f i x e d  voluoe  and  shaken. 

3. Method o f  A n a l . y . s i ~  

Cu and Zn ar ialyses  were d e t e r n i n e d  hy u s i n g  a Techt ron  
Atonic  Absorp t ion  Spectrophotometer  Model A A L  c r  Model. X i i s  
with t h e i r  r e s p e c t i v e  hollow ca thode  Lamp. The d i g e s t e d  
samples  were a ~ ~ p i r a t e d  d i r e c t l y  i n t o  iin a i r  and a c e t y l e n e  
f l a m e .  The r e s u l t s ,  i n  p a r t s  p e r  m i l l i s n ,  vere  c a l c u l a t e d  
by  comparing a s e t  o f  s t a n d a r d s  t o  c a l i b r a t e  t h e  a t o n i c  
a b s o r p t i o n u n i  t. ., 

4. The anaLyses were s u p e r v i s e d  o r  determined by 
Mr. Conway Churl, o r  Mr. L a u . r i e  N i c o l  an:! t h e i r  l a b o r a t o r y  
s t a f f .  

LJN/a t i  

/' 
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P EM B E RTON 

I ASBESTOS CORP 

3 CANADIAN J O H N S -  M A N V I L L E  
4 YUKON CONS. GOLD C O R P  
5 UNITED K E N O -  H I L L  

6 CREST E X P L O R A T I O N  
7 DISCOVERY ' M I N E S  
P M T  N A N S E N  M I N E S  

9 DYNASTY MINES ( A N V I L  M I N I N G )  
10 VANGORDA CREEK (KERR A D D I S O N )  
1 I CONWEST EXPLORATION 
1 7  CANADA TUNGSTEN 
I 3  NEW lMPERl4L MINES 
I 4 YUKON ANTYMONY 

I '1 AliCTIC MINING 8 DEVT 
I 6  CASSIAR ASBESTOS CORPOR. 
I ?  L E T A I N  A S B E S T O S  
I '? STlKlNE COPPER ( KENNCO 1 

2 CLINTON CREEK ( CASSIAR ASBESTOS)  

I SILVER S T A N D A R T  - A s a R. 
2 0  GhANDUC M I N E S  

2 1  S I L B A K  PREMIER 
2 2  CASSIAR CONS 
f 3  DOLLY VARDEN M I N E S  
2 4  B C  MOCYBOENUM ( CENNCO) 
2 5  CFIOVOON MINES 

2 6  HUTTLE L A K E  M I N E S  
2 7 30UTHWEST POTASH 
2 5  NFW CRONIN 6AHINk 

2 9  NOFANDA ( N E W M A N )  
30 GkANISLE ( G k C N P )  
3 I COPPER RIDGE 
3 2  PLATEAU METALS ( S W  FOTASH) 
3 3  KENNKO I 

? 4  ENDAKO MINES 
1 5  N l T H l  MOUNTAIN 

3 6  H.INKS I S L A N D  (FALCONBRIDGE. MclNTYRE) 
5 7  WESFROB M I N E S  
? o  MASTODON-HIGHLAND B E L L  

?5 JEDWAY IRON ORE 
4 0  BONE L A K E  ( P H E L P S  DODGE) 

4 1  CARIB00  GOLD OUARTZ 
4 2  BOSS MOUNTAIN ( N O R A N D A )  

! 

4 3  FCLCONBRIDGE N I C K E L  

4 4  ACE M I N I N G  
4 5  P k A L O R N E  PIONEER 
4 6  N J Z INC 

4 7 MINOCA M I N E S  
4 Q  COAST COPPFR 
4 3  
50  ZERALLOS IRON 
51 MT WASHINGTON COPPER 
5 7  WESTERN MINES 

54 5 7  CATFACE bRYNNOR COPPER M I N E S  ( F A L C )  (NORCNOA)  

5 5  COWICHAN COPPER 

5 6  I E R I C H O  

5 7  HIGHMONT 
5 9  BETHLEHEM COPPER 
5 9  LORNEX 
60 LYTTON MINERALS 
61 CHATAWAY 

6 2  CRAIGMONT 
6 3  TEXADA 
64 HRITANNIA 
6 5  GIANT MASCOT 
66 BRENDA M I N E S  
67 BL.UE STAR 
6P 
63 
70 BLUE B E L L  (COMINCO)  

71 S U L L I V A N  MINE ( C O M l r Y C C )  
7 2  GIANT SOU 

7 3  C A N A D I A N  E Y i ' L N  
74 REEVES MACDONALD 
7 5  H b  MINE ( C O K I N C O )  
7 6  RED MOUNTAIN MINE 
7 7  MASTODON H I G H L A N D  H E L L  
7 9  GhANRI  ( P H O E N I X )  
79 Rd UTlCA CANAM C O t ' t ' t H  

81 82  VALLEY KALCO VALLEY FORGE MINES 

8 4  RECO SILVER MINES 
8 5  LIGHTNING PEAK 
86 MANSON CREEK 

8 7  86  WEST JOINT VENTURES SYN. 

89 GIBRALTER 
3:: L*L'D* !,!!?!EC LTD 

91 
9 2  ZENITH MINING CO LTD 

9 3  MACSAN 
9 4  9 5  BIG S A L A L  ONION CREEK (NORRANCO) 

J OP N S BY 

, 83 BRAGG PROPERTY 

96 ON(NORRANCO)  
97 DAVID(NORRANCO) 

98  M A T T  BERRY 

99 TRANSYUKDN(QUIET L A K E )  
I00 CARIEOO-BELL  

101 102 PLESKETT HIGHMONT 

103 BAKER PROPERTY 

104 BEARDSLEY 
105 HAYWIRE 

+ $ 6 ; - p G ; e E R i r i ; i - -  108 R A M ( F A W N  B A Y )  

109 RUSTY (VALUE L I N E  MINERALS)  

I 
I 

CERRO MNING CO. OF CANADA LTD. 
W E S T E R N  D I V I S I O N  

V A N C O U V E R ,  B C 

L O C A T I O N  MAP 
S C A L E  : 1"=140 MILES APPROX. 
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