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INTRODUCTION 

This r e p o r t  is  based on d e t a i l e d  geo log ica l ,  

geochemical and geophysical  work conducted on the  H a i l  

c la im group between Ju ly  15, 1967  and November 15, 1 9 6 7 .  

The geo i n v e s t i g a t i o n s  w e r e  accompanied by 

phys ica l  work i n  t h e  form of t r ench ing  and diamond 

d r i l l i n g .  

The above work i s  submitted t o  t h e  B r i t i s h  

Columbia Department of Mines t o  s a t i s f y  assessment 

requirements  a s  fo l lows:  ( see  f i g u r e  2 ) .  

H a i l  rlLll  Group - 1 6  claims - 2 y e a r s  

I1 - 5 it - 38 

- 37 

- 40 

11 IIMTI 11 

ri - 5 11 

11 - 1 11 

11 WNII  11 

11 110” 11 

This  r e p o r t ,  because of t h e  g r e a t  amount 

of information a v a i l a b l e ,  has  been divided i n t o  P a r t  

ItA” and P a r t  IIBrr. P a r t  “A” con ta ins  t h e  w r i t t e n  

p o r t i o n  while P a r t  “B” c o n t a i n s  a series of maps. 



2 .  

BACKGROUND 

Copper mine ra l i za t ion  was discovered i n  

June 1966  a s  a r e s u l t  of prospect ing and geochemical 

reconnaissance.  A t  t h e  t i m e  t h e r e  was no evidence of 

prev ious  e x p l o r a t i o n  i n  t h e  a r e a  p r e s e n t l y  occupied by 

t h e  Ha i l  c la im group. 

I n  1966  work on t h e  property cons i s t ed  

of prospec t ing ,  l i m i t e d  geochemical sampling, and 

cons t ruc t ion  of an access  t r a i l .  One t r e n c h  was 

excavated and sampled. I n  1967  a more d e t a i l e d  pro- 

gramme w a s  c a r r i e d  ou t ,  inc luding  d r i l l i n g ,  sampling 

and mapping. 

Immediately w e s t  of t h e  H a i l  property 

a group of c la ims i s  owned by Noranda Explora t ions  

Ltd. These w e r e  s taked i n  A p r i l  1966 'apparent ly  a s  

a r e s u l t  of geochemical reconnaissance.  Noranda 

excavated s e v e r a l  bu l ldozer  t r enches  i n  1967 and it 

i s  repor ted  t h a t  some d r i l l i n g  i s  planned for 1968.  

The mineral ized zones on t h e  H a i l  group and on 

Norandats ground are  s i m i l a r  and ad jacen t .  



3 .  

PROPERTY 

The H a i l  g r o u p  c o n s i s t s  of 159 f u l l  s i z e d  

c l a i m s  and 1 4  f r a c t i o n a l  c l a i m s .  

Assessment  
Cla im Name Record N o .  A n n i v e r s a r y  R e g i s t e r e d  O w n e r  

H a i l  #1 
t o  #36 

H a i l  #43 
t o  #66 

H a i l  #71  
to #74 

H a i l  #77 
t o  #80 

H a i l  #89 
to #I18 

H a i l  #512 
to #531 

58405 to July 1 3 ,  1968 A . F .  Reeve 
58440 F.M.C. #70949 

I1 I 1  11 58441 to 
58464 

58469 to 11 11 It 

58480 

58814 t o  J u l y  22 ,  1 9 6 8  
58843 

61074 t o  Ock. 4 ,  1 9 6 8  
61093 

11 

11 

H a i l  #531A 66569 Aug. 8 ,  1 9 6 8  11 

H a i l  #532 66570 to 11 I1  11 

to #540 66578 

H a i l  #541 66581 and S e p t .  2 1 ,  1 9 6 8  
and #542 66582 

11 

11 

H a i l  #543 66583 t o  O c t .  3 ,  1968  Cord i  l l e  r an  
60 #564 66604 Engine er ing  

F.M.C. #70950 

F r a c t i o n s  

H a i l  #565 66659 t o  oc t .  1 9 ,  1968 
to #578 66672 

11 

The g r o u p i n g  ar rangement  has b e e n  se t  o u t  on 

Forms rrb" and 1 t I "  of t h e  Mine ra l  A c t  s u b m i t t e d  s e p a r a t e l y  

f rom t h i s  r e p o r t .  



4. 

LOCATION 

5 l 0  30 '  N .  l a t i t u d e  

1 1 9 O  43 '  W. l o n g i t u d e .  

4000'  t o  6300 '  above sea  l e v e l  

- 7 m i l e s  SW of t h e  v i l l a g e  of 

Vavenby , B . C . 

ACCESS 

Vavenby is 360 m i l e s  NNE of Vancouver 

v i a  t h e  Trans Canada and Yellowhead Highways, and on 

t h e  main l i n e  of t h e  C.N.R.  

About 1 -1 /2  m i l e s  west of Vavenby on 

t h e  sou th  s i d e  of t h e  Thompson River ,  a 9-mile 

a c c e s s  road,  pas sab le  by 4-wheel d r i v e  v e h i c l e s ,  

r i s e s  4 ,000 '  t o  a campsite on t h e  p rope r ty .  

CLIMATE: 

The proper ty  is f ree  of snow from mid 

June t o  mid October. Winter tempera tures  reach  a 

minimum of -30° F .  and t h e  t o t a l  annual  snowfa l l  is 

about  2 5 0  i nches .  Summers a r e  dry and w a r m .  



5 .  

PHYSIOGRAPHY 

The H a i l  c la im group occupies  t h e  rounded 

s u m m i t  and n o r t h  f a c e  of a mountain which rises t o  

6300 '  A . S . L .  The s l o p e s  a r e  n o t  s t e e p  except  i n  t h e  

v a l l e y  a t  t h e  head of Jones Creek. The mountain s i d e  

i s  t h i c k l y  t imbered wi th  spruce ,  balsam and dense 

deciduous underbrush. The summi t  is covered by more 

open s t a n d s  of spruce  and balsam broken by g ras sy  

a l p i n e  marshes and meadows. The e n t i r e  p rope r ty  is 

covered by a mantle of g l a c i a l  d e b r i s  and semi 

r e s i d u a l  rubb le  up t o  s e v e r a l  t o n s  of f e e t  t h i c k .  

Outcrop is very s p a r s e  and s c a t t e r e d .  

Numerous smal l  c r e e k s  and f r e s h e t s  d r a i n  

i n t o  Jones,  Lute and Harper Creeks which f low i n t o  t h e  

North Thompson River .  During t h e  pe r iod  of mid Ju ly  

t o  mid September many of t h e s e  s m a l l  secondary dra inage  

cour ses  a r e  dry and water  f o r  e x p l o r a t i o n  purposes  i s  

i n  s h o r t  supply.  

Very l a r g e  volumes of w a t e r  f o r  mining and 

m e t a l u r g i c a l  purposes  would be a v a i l a b l e  from t h e  North 

Thompson River  5 m i l e s  n o r t h  of t h e  p rope r ty .  



6 .  

SUMMARY OF EXPLORATION WORK COMPLETED 

1. Cont ro l  Grid - cu t  and surveyed from Ju ly  l 3  t o  

September 1 0 ,  1967 .  

Base l i n e  3 f t .  wide - 9.5 m i l e s  

P i c k e t  l i n e s  - 76 m i l e s  

2 .  Geological  mapping @I 1" = 8 0 0 1  

D e t a i l  n o r t h  of 00  base l i n e  

Reconnaissance sou th  of 00 base  l i n e  

3 .  Geochemical s o i l  sampling - approximately 2500 samples 

w e r e  t a k e n  from t h e  B 1  s o i l  hor izon .  

samples were analysed f o r  copper and z inc .  

All 

4 .  Magnetic survev - 450,000 l i n e  f ee t  of ground magnetic 

survey t r a v e r s e s  were run .  The v e r t i c a l  com- 

ponent of t h e  t o t a l  f i e l d  was observed a t  5 0 1  

i n t e r v a l s  us ing  a Sharpe M.F.-1 f l u x g a t e  

magnetometer . 

5 .  Diamond d r i l l i n g  - S i x  NQ s i z e d  diamond d r i l l  h o l e s  

were bored f o r  a t o t a l  of 1 , 7 9 2  f e e t .  

6 .  Trenching - S i x  bu l ldoze r  t r e n c h e s  were excavated 

f o r  a t o t a l  l e n g t h  of 4 ,400  f ee t .  



7 .  

SUMMARY OF EXPLORATION WORK COMPLETED (cont  'd. ) 

7. Rock sampling - The fol lowing samples, averaging 

1 0 '  i n  l e n g t h ,  were taken and analysed f o r  

copper with s e l e c t e d  check a s says  f o r  

prec ious  metals  : 

D r i l l  core  - 174 samples 

D r i l l  s ludge - 1 2 4  11 

Surface  channels - 3 1  11 

A r e p r e s e n t a t i v e  composite sample (SO#) 

of s u r f a c e  m a t e r i a l  and a s i m i l a r  composite of 

d r i l l  core  ( 7 5 # )  w e r e  taken f o r  prel iminary 

m e t a l l u r g i c a l  t e s t s .  



8. 

Regional 

The geology of the reg ion  i s  desc r ibed  on 

G.S.C. Map 1548-1963 (1" = 4 m i . )  

The H a i l  group l i e s  i n  a b e l t  of f o l i a t e d  

metasedimentary and lesser vo lcan ic  rocks .  They a r e  

of upper Pa leozo ic  A g e  and a r e  p a r t  of t h e  Wache Creek 

Assemblage". Immediately t o  t h e  sou th  a l a r g e  p l u t o n i c  

mass of g r a n i t e  and g r a n o d i o r i t e  c u t s  t h e  Pa leozoic  

s t r a t a .  

Geology of t h e  H a i l  Claim Group 

A geology map of t h e  proper ty  @ 1" = 8 0 0 ' ,  

f i g u r e  3, i s  inc luded  i n  P a r t  "B",Figure 3 .  

L i t h o l o m  and S t r a t i g r a p h v  

The p rope r ty  is under l a in  by a sequence of 

metasedimentary rocks .  L i t h o l o g i c  f e a t u r e s  and f o l i a  

have a g e n e r a l  east-west  t r e n d  and d i p  moderately north-  

ward. 

These rocks  have been d iv ided  i n t o  f i v e  

l i t h o l o g i c  u n i t s  a s  fo l lows :  t h i n  s e c t i o n s  were c u t  

from f i v e  r e p r e s e n t a t i v e  specimens and d e s c r i p t i o n s  of 

t h e s e  a r e  inc luded  i n  Appendix A .  



9 .  

L i t h o l o m  and S t r a t i g r a p h x  ( con t ' d . )  

Unit  1 - i s  composed of qua r t z - f e ldspa r -ch lo r i t e  g n e i s s  

with minor amounts of quartz-sericite-chlorite s c h i s t  

and q u a r t z i t e .  These rocks  have a crude l a y e r i n g  of 

l i g h t  and dark minera ls ,  a r e  coa r se r  i n  g r a i n  s i z e  and 

conta in  f e l d s p a r  and some hornblende i n  c o n t r a s t  wi th  

t h e  r e s t  of t h e  H a i l  metasediments. I n  some a r e a s  t h e  

l a y e r i n g ,  or f o l i a t i o n ,  becomes i n d i s t i n c t  and t h e  

rocks  resemble in te rmedia te ,  i n t r u s i v e s .  I n  such cases  

they  a r e  r e f e r r e d  t o  a s  d i o r i t e  gne i s s .  This rock u n i t  

s t r i k e s  approximately east-west  and is confined t o  t h e  

a r e a  south of  t h e  60 S base l i n e .  

Unit  2 - l i e s  immediately n o r t h  of Unit 1 and is composed 

o f  quartz-mica 'tAugen" s c h i s t  with minor s e r i c i t i c  

q u a r t z i t e .  The quartz-mica s c h i s t  i s  cha rac t e r i zed  by 

rounded o r  e l l i p t i c a l  qua r t z  eyes which l i e  i n  a mat r ix  

of f i n e r  gra ined  s e r i c i t e  and qua r t z .  Unit 2 is  

probably only a s l i g h t l y  more metamorphosed equ iva len t  

of t h e  q u a r t z - s e r i c i t e  s c h i s t  i n  Unit 3. The quartz-  

s e r i c i t e  s c h i s t  i n  Unit 2 has  d i s t i n c t  qua r t z  eyes .  Under 

t h e  microscope it can be seen t h a t  qua r t z  and se r ic i te  

tend  t o  become separa ted  i n t o  d i s t i n c t  bands or  segrega- 

t i o n s .  The q u a r t z - s e r i c i t e  s c h i s t  of Unit 3 t ends  t o  be 

more homogeneous. 



10. 

Li thology and S t r a t i g r a p h y  ( c o n t t d . )  

Unit  3 - c o n s i s t s  p r i m a r i l y  of q u a r t z - s e r i c i t e  s c h i s t ,  

s e r i c i t i c  q u a r t z i t e  and green-grey p h y l l i t e  wi th  l e s s e r  

amounts of b lack ,  p h y l l i t i c  s l a t e .  These rock t y p e s  

grade i n t o  one another  wi th  va ry ing  p ropor t ions  of 

q u a r t z  and s e r i c i t e ,  however, rock  outcrops  a r e  so 

s p a r s e  t h a t  Unit  3 cannot be subdivided.  A l l  t h e  rocks  

i n  t h i s  u n i t  a r e  s l i g h t l y  calcar>-dus - except  t h e  b lack  

s l a t e .  From an examination of t h i n  s e c t i o n s  it appears  

t h a t  some of t h e  carbonate  i s  primary, occupying l a y e r s  

and seg rega t  o n s  p a r a l l e l  t o  t h e  f o l i a t i o n  of t h e  s c h i s t  

and p h y l l i t e  Rocks w i t h i n  t h i s  u n i t  con ta in  va ry ing  

amounts of c h l o r i t e  ( 0  - 1 0 % )  and sane a r e  more p rope r ly  

desc r ibed  a s  q u a r t z  - s e r i c i t e  - c h l o r i t e  s c h i s t s ;  

however t h i s  d i s t i n c t i o n  w a s  only made i n  logging  t h e  

diamond d r i l l  core .  

Unit  4 - occupies  only a smal l  a r e a  i n  t h e  no r th -eas t  

co rne r  of t h e  H a i l  group. It c o n s i s t s  of q u a r t z  - 
c h l o r i t e  - s e r i c i t e  s c h i s t  and some metamorphosed 

t u f f a c e o u s  rocks  which have been c o l l e c t i v e l y  c a l l e d  

g r e e n s c h i s t s .  These a r e  g reen i sh  i n  co lour  and c a r r y  

apprec i ab ly  more c h l o r i t e  than  Unit  3. They a r e  a l s o  

s l i g h t l y  c a l c a r i o u s  . 
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Li thologv and S t r a t i p r a p h v  ( c o n t t d .  ) 

Unit  fi - is only found i n  t h e  extreme n o r t h e a s t  

co rne r  of t h e  H a i l  p rope r ty .  It c o n s i s t s  of massive 

blue-grey c r y s t a l l i n e  l imes tone .  I n  one ou tc rop  t h i n  

l amina t ions  can be seen .  These s t r i k e  approximately 

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

elsewhere on t h e  proper ty .  

It s e e m s  probable  t h a t  t h e  rocks  under- 

l y i n g  t h e  H a i l  group were o r i g i n a l l y  a sequence of 

impure sediments  which have acqui red  t h e i r  p re sen t  

c h a r a c t e r i s t i c s  by be ing  sub jec t ed  t o  low grade  

r e g i o n a l  metamorphism. The r o c k s  i n  t h e  extreme 

s o u t h  of t h e  map a r e a  ( q u a r t z  - f e l d s p a r  - c h l o r i t e  

g n e i s s ,  d i o r i t e  g n e i s s )  were o r i g i n a l l y  a sequence 

of graywackes and a r k o s i c  sediments;  t h o s e  i n  t h e  

c e n t e r  a r g i l l a c e o u s  sands tones  and s h a l e s ,  and t h e  

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

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

Seve ra l  ou tcrops  of a medium g r a i n e d ,  

p o r p h y r i t i c  d i abase  were seen on t h e  p rope r ty ,  how- 

e v e r  t h e  s c a r c i t y  of ou tcrops  p reven t s  mapping t h e s e  

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



1 2 .  

L i t h o l o m  and S t r a t i g r a p h y  (cont ’d . )  

I r r e g u l a r  stringers and d i k e s  o f  pegmat i te  

c u t  Un i t s  3 and 4 i n  a number of p l aces .  These u s u a l l y  

c o n s i s t  of qua r t z ,  coa r se  g ra ined  K-feldspar and l a r g e  

c r y s t a l s  of an unknown carbonate  minera l  (probably a 

mixture  of M g ,  Fe, Ca ca rbona te ) .  This  mine ra l  does n o t  

r e a c t  w i th  co ld  d i l u t e  H C 1  b u t  e f f e r v e s c e s  w i t h  h o t  

concen t r a t ed  H C 1  g i v i n g  a r e s i d u e  of yellow i r o n  c h l o r i d e .  

Quartz v e i n s  and s t r i n g e r s  a r e  f a i r l y  common and i n  t h e  

c e n t r a l  a r e a  they  g e n e r a l l y  c a r r y  s m a l l  amounts of t h e  

carbonate  minera l .  I n  a d d i t i o n  t o  t h e  auartz ve ins ,  

some s i l i c i f i c a t i o n  of t h e  s c h i s t s  and p h y l l i t e s  was 

noted i n  t h e  a r e a s  of t r ench ing .  

S t r u c t u r e  

Most of t h e  rocks  found on t h e  H a i l  p rope r ty  

e x h i b i t  a prominent f o l i a t i o n  which s t r i k e s  approximately 

eas t -wes t  and d i p s  g e n t l y  t o  t h e  n o r t h .  Minor c renula-  

t i o n s  a long  t h e  f o l i a t i o n  p l anes  a r e  f a i r l y  common. 

However, no f o l d i n g  was observed i n  t h e  f i e l d .  Although 

t i g h t  f o l d i n g  h a s  been observed elsewhere i n  t h e  Clear- 

water a r e a ,  f o l d s  a r e  n o t  prominent because of poor 

exposures  and l a c k  of c r i t i c a l  marker beds.  J o i n t i n g  i s  

q u i t e  common and t h e r e  appears  t o  be two prominent sets 

o f  f r a c t u r e s ;  one s t r i k i n g  n o r t h  t o  no r thwes te r ly  and 
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S t r u c t u r e  ( con t ' d . )  

t h e  o t h e r  n o r t h e a s t e r l y  - b o t h  sets d i p  s t e e p l y  e a s t  and 

w e s t .  Some f a u l t s  and s h e a r s  were observed i n  t h e  a r e a s  

of s t r i p p i n g ,  however no f a u l t s  can be t r a c e d  f o r  any 

d i s t a n c e  because of t h e  l a c k  of exposures .  Most f a u l t  

zones seen i n  t h e  t r e n c h e s  t r e n d  roughly east-west .  

Economic Geology 

Copper appears  t o  be t h e  only impor tan t  

commodity. It occurs  p r i n c i p a l l y  a s  c h a l c o p y r i t e  and, 

t o  a lesser e x t e n t ,  a s  ca rbona te s  nea r  t h e  s u r f a c e .  Other 

m e t a l l i c  mine ra l s  found on t h e  H a i l  group a r e ,  i n  o rde r  

of t h e i r  abundance, - p y r i t e ,  magnet i te ,  p y r r h o t i t e ,  minor 

s p h a l e r i t e  and ga lena ,  and a few t r a c e s  of molybdenite.  

P y r i t e  was found i n  7 5 %  of a l l  ou tcrops .  It 

occur s  a s  d i s semina t ions ,  sub -massive aggrega te s  , c o a t i n g s  

on f o l i a t i o n  p l anes ,  and i n  q u a r t z  ve ins .  I n  t h e  long  

t r e n c h  on l i n e  5600 west s e v e r a l  concordant l e n s e s  of sub 

massive p y r i t e  c o n t a i n  sane magnet i te  p y r r h o t i t e  and 

minor c h a l c o p y r i t e .  They a r e  one t o  two f ee t  t h i c k .  

Magnet i te  - a concordant s h e e t  of sub massive 

magnet i te ,  1 2  f e e t  t h i c k ,  occurs  i n  a t r e n c h  a t  600 S 

5600 W. S e v e r a l  bou lde r s  of t h e  same m a t e r i a l  were found 



Magnet i te  ( con t ' d . )  

nearby. The i r o n  oxide i s  b lu ish-b lack  i n  co lou r ;  it 

h a s  a f i n e  sugary t e x t u r e  and is q u i t e  f r i a b l e .  

Calena and S p h a l e r i t e  occur a s  minor 

a c c e s s o r i e s  of some q u a r t z  ve ins .  

Traces  of Molybdenite were seen  i n  a few 

p i e c e s  of d r i l l  co re .  

Copper M i n e r a l i z a t i o n  - c h a l c o p y r i t e  appears  

t o  have been in t roduced  l a t e r  than  p y r i t e  and magnet i te .  

It occurs  i n  t h r e e  ways: 

1. A s  t h i n  c o a t i n g s  on j o i n t s  and f r a c t u r e s .  

2 .  A s  i r r e g u l a r  b lobs  and s t r i n g e r s  i n  q u a r t z  

ve ins .  

3 .  A s  t i n y  l e a f - l i k e  specks on rock f o l i a t i o n  

p l anes .  

The t h i r d  mode accounts  f o r  most of t h e  

copper p r e s e n t .  This  is only apparent  below t h e  oxidized 

zone. (10 - 1 5 ' ) .  

Malachi te  and b r i g h t  red-brown l i m o n i t e  a r e  

found with c h a l c o p y r i t e  near  t h e  bedrock s u r f a c e .  A t  one 

l o c a t i o n  t h e  copper con ten t  of s u r f a c e  m a t e r i a l  appears  t o  

have been enr iched  by copper carbonates .  



Economic Geolom ( c o n t t d . )  

The volume and g e n e r a l  shape of t h e  mineral-  

i z e d  zone o r  zones is unknown. Two broad a r e a s  of 

i n t e r e s t  have been de f ined  by s o i l  sampling. They a r e  

t h e  "MI? and I?K" geochemical anomalies,  s ee  P a r t  "B" 

( f i g u r e s  3 and 4 ) .  

The "M" anomaly h a s  a l a t e r a l  e x t e n t  of 

7 8 0 0 1  x 3000'  and h a s  not  been e x t e n s i v e l y  explored .  

Considerable  t r e n c h i n g ,  d r i l l i n g  and 

sampling has  been done on t h e  "K" anomaly which 

occupies  an a r e a  of about 10,0001 x 2 , 5 0 0 1  a long  t h e  

w e s t  boundary of t h e  proper ty .  It extends  an unknown 

d i s t a n c e  onto  t h e  Noranda claims.  

R e s u l t s  of Sampline: ( lrKt* Anomalv) 

Assay r e s u l t s  are  summarized on f i g u r e  4 ,  

Two hundred f i v e  d r i l l  core  and channel 

samples,  averaging  1 0 '  i n  l e n g t h ,  were taken i n  an a r e a  

3 2 0 0 1  x 1200'. None of t h e  samples were ba r ren .  The 

average copper con ten t  was .26%. 

The la rges t  s e c t i o n  sampled was 1000' long  

and 3001 deep, from 5 0 0  south t o  1500 sou th  on l i n e  

5800 w e s t .  This i n c l u d e s  9 4  10 '  core  samples i n  d r i l l  
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R e s u l t s  of Sampl ing  ("K't Anomaly) c o n t  'd .1  

h o l e s  #3, #4 and # 5 .  The a v e r a g e  copper  c o n t e n t  of t h e  

s e c t i o n  i s  .20%. 

The b e s t  s e c t i o n s  55 f e e t  o r  more i n  l e n g t h  

are  a s  f o l l o w s :  

Drill h o l e  #1 - 1 1 0 '  t o  250' 

I t  1' #1 - 2 8 0 1  t o  356' 

I t  I' #3 - 1401  t o  280 '  

I? " # 5  - 221 t o  90 '  

I? 1' # 6  - 40 '  t o  1 7 0 '  

S u r f a c e  Cut # 2  - 
I? 1' #1 - 

#3 - I t  

- 1 4 0 '  - .42% cu. 

- 76 '  - .41% Cu. 

- 1 4 0 '  - .29% C u .  

- 781 - .58% Cu.  

- 1301  - .36% Cu. 

- 1 1 0 '  - .51% Cu. 

- 55'  - .33% cu .  

- 1 4 0 '  - .29% Cu. 

T o t a l  l e n g t h  of b e s t  s e c t i o n s  - 869'  

Average g r a d e  of b e s t  s e c t i o n s  - .39% cu. 



GEOCHEMISTRY 

Deta i led  contour maps showing t h e  r e s u l t s  of 

s o i l  sampling can be found i n  P a r t  frBft.  Figures  6 and 7 

show t h e  copper con ten t  of s o i l  samples and f i g u r e s  8 

and 9 t h e  z i n c  con ten t .  

Twenty-five hundred s o i l  samples were taken  

from t h e  B1 hor izon  and analysed f o r  copper and z inc .  

The sample p o i n t s  were a t  200t  i n t e r v a l s  on l i n e s  800'  

a p a r t .  Addi t iona l  d e t a i l  was done i n  a r e a s  of i n t e r e s t  

by sampling on l i n e s  4 0 0 t  a p a r t .  

Standard sampling p recau t ions  were observed. 

To ta l  copper and z i n c  v a l u e s  w e r e  determined by hot  a c i d  

l e a c h i n g  and a n a l y s i s  by atomic abso rp t ion  spec t romet ry .  

Zinc v a l u e s  i n  g e n e r a l  were very low and d i d  

n o t  sugges t  any important  z inc  m i n e r a l i z a t i o n  on t h e  

p rope r ty  and only served t o  doubly emphasize t h e  copper 

anomalies .  

Copper va lues  i n  t h e  s o i l  produced two l a r g e  

a r e a s  of i n t e r e s t ;  t h e  r'M't and "K" anomalies,  ( f i g u r e s  3 

and 4) P a r t  "B". Background i s  i n  t h e  a r e a  of 5 0  - 75 

p.p.m. Cu. 
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GEOCHEMIGTRY ( c o n t f d . )  

Within t h e  "K" anomalv many of t h e  copper 

v a l u e s  exceed 1000 p.p.m. with t h e  maximum being  17,100. 

Subsequent d r i l l i n g  and s t r i p p i n g  i n d i c a t e d  t h a t  h igh  

copper conten t  i n  s o i l s  i n d i c a t e s  bu r i ed  copper su lph ide  

m i n e r a l i z a t i o n  i n  a very gene ra l  way. I n  same c a s e s  

copper con ten t  of t h e  s o i l  exceeds bedrock va lues .  

Within t h e  I'Mtt anomaly only a few copper 

v a l u e s  exceed 5 0 0  p.p.m., t h e  maximum being  2900 .  

Tracing copper m i n e r a l i z a t i o n  d i r e c t l y  by 

s o i l  sampling h a s  been e f f e c t i v e  where t h e  depth of 

g l a c i a l  overburden i s  up t o  5 ' .  It is expected t h a t ,  

in a r e a s  covered by more t h a n  10 f e e t  of d r i f t ,  t h e  

e f f e c t i v e n e s s  of s o i l  sampling i s  p a r t i a l l y  o r  com- 

p l e t e l y  l i m i t e d .  Overburden on t h e  p rope r ty  is 

es t ima ted  t o  have a maximum t h i c k n e s s  of about 2 0 ' .  



MAGNETIC SURVEY 

Approximately 9 , 0 0 0  obse rva t ions  of t h e  

v e r t i c a l  component of t h e  t o t a l  f i e l d  were made with a 

f l u x g a t e  magnetometer, a t  5 0 '  i n t e r v a l s  on N - S  l i n e s  

8 0 0 1  a p a r t .  A l l  r ead ings  were c o r r e c t e d  f o r  d a i l y  

and d i u r n a l  v a r i a t i o n s .  The i n t e r p r e t e d  r e s u l t s  a r e  

shown on f i g u r e s  3 and 4 ,  P a r t  OB" and d e t a i l e d  contour  

maps, f i g u r e s  1 0  and 11. 

Magnetometer survey work w a s  c a r r i e d  out 

t o  augment geo log ica l  in format ion  i n  d r i f t  covered 

a r e a s .  E l e c t r i c a l  geophys ica l  methods such a s  "E .M. It 

and induced p o l a r i z a t i o n  w e r e  not employed becuase t h e  

d e t e c t i o n  of copper s u l p h i d e s  would be masked by t h e  

e f f e c t s  of p y r i t e  which i s  very widespread on  t h e  

p rope r ty .  

The a r b i t r a r y  magnetic background i s  +200 

t o  + 4 O O  gammas. There is a nega t ive  g r a d i e n t  of 200 

gammas from t h e  n o r t h  t o  sou th  proper ty  boundary. The 

n o r t h  and south  e x t r e m i t i e s  of t h e  survey a r e a  a r e  

magnet ica l ly  very smooth o r  t tquiet t*  with l o c a l  r e l i e f  

i n  t h e  o rde r  of a f e w  t o n s  of gammas. 

A magnetic f e a t u r e  1500 '  t o  2000 '  i n  width 

c r o s s e s  t h e  c e n t r a l  p a r t  of t h e  proper ty  from e a s t  t o  

west .  It i s  a complex of l o c a l ,  sha rp ly  e r r a t i c  
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MAGNETIC SURVEY (cont  'd. ) 

anomalies ,  with r e l i e f  of more t h a n  1000 gammas. These 

f e a t u r e s  a r e  most numerous i n  t h e  g e n e r a l  v i c i n i t y  of 

t h e  "K" copper anomaly, and l i e  e n t i r e l y  wi th in  rock 

Unit  # 3 .  D r i l l i n g  and s t r i p p i n g  i n  t h e  v i c i n i t y  of 600 S 

and 5600 w e s t  i n d i c a t e s  t h a t  t h e s e  l o c a l  magnetic 

f e a t u r e s  may be caused by smal l  l e n s e s  of submassive 

magne t i t e .  Their  d i s t r i b u t i o n  s t r o n g l y  s u g g e s t s  a 

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

F igu res  1 0  and 11, P a r t  ltBtr do not  show a l l  

t h e  g r i d  l i n e s  nor  any of t h e  p o i n t s  where magnetic 

o b s e r v a t i o n s  were made. These d e t a i l s  were e l imina ted  

from t h e  computor program so t h a t  i n t e r p r e t a t i o n  of t h e  

r e s u l t s  would not  be obscured. 
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D R I L L I N G  

D r i l l  h o l e  l o c a t i o n s  a r e  shown on f i g u r e s  3 ,  

4 and 5 ,  P a r t  ItBtt and a s s a y  r e s u l t s  on  f igure 4 .  

S i x  diamond d r i l l  h o l e s  w e r e  b o r e d  u s i n g  ?,NQtt 

w i r e  l i n e  d r i l l i n g  equipment .  Some work w a s  a l s o  done 

w i t h  lrBQtt. 

Ho le  N o .  

1 

2 

3 

4 

5 

6 

Azmuth 

170° 

75O 

195O 

195O 

1 9  So 

160' 

T o t a l  d r i l l i n g  - 

Hole d i a m e t e r  

Core d i a m e t e r  

C o - o r d i n a t e s  

1450N - 5 5 O O W  

It - t t  

575s  - 5600W 

4 5 0 s  - 7 1  

1200s-  11 

1500N- 4600W 

BO N O  

2-23/64" 2-63/64" 

1- 7 /I 61' 1-7/8'l 

Anglo Depth 

-45O 356?  

tt 153 '  

11 401 ' 
tt 151 ' 
11 396'  

335' 

1 , 7 9 2 '  

11 

Core r e c o v e r y  was i n  e x c e s s  o f  95% i n  b o t h  

BQ and N Q  s i z e s .  

S ludge  s a m p l e s  w e r e  t a k e n  f rom 5 h o l e s  u s i n g  

a n  e l e c t r i c  l : l 6  s l u d g e  s p l i t t e r  and c o t t o n  f i l t e r  b a g s .  
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D R I L L I N G  ( c o n t f d . )  

Assays of s ludge  samples were s l i g h t l y  h ighe r  b u t  g e n e r a l l y  

c o n s i s t e n t  with r e s u l t s  from co re .  

F ive  of t h e  h o l e s  w e E i n c l i n e d  a t  4 5 O  and 

d i r e c t e d  g e n e r a l l y  southward t o  c u t  t h e  rock f o l i a t i o n  

about normally.  A s i x t h  h o l e  was bored ( # 2 )  a t  - 4 5 O  

eastward t o  c u t  minera l ized  f r a c t u r e s  which a r e  s t e e p l y  

i n c l i n e d  and have t r e n d s  of NNW and N N E .  

The d r i l l  c o r e  was not  s p l i t .  The laminated 

n a t u r e  of t h e  rock causes  it t o  y i e l d  a long  t h e  f o l i a  

p l a n e s  when placed i n  a co re  s p l i t e r ;  producing numerous 

d i s c - l i k e  fragments .  For t h i s  reason  t h e  whole c o r e  

was bagged i n  1 0 - f t .  l e n g t h s  f o r  a s say ing .  A l l  crushed 

re jects  have been r e t a i n e d  and s t o r e d .  

During t h e  pe r iod  from mid Ju ly  t o  mid 

September, water f o r  diamond d r i l l i n g  i s  i n  s h o r t  supply.  



TRENCHING 

S ix  t r e n c h e s  were c u t  f o r  a t o t a l  l e n g t h  

of about 4 , 4 0 0 '  with a 1 9 6 1  model 0-6  c a t e r p i l l a r  

t r a c t o r  equipped with hydrau l i c  b lade .  N o  r i pp ing  

t o o l s  w e r e  used. It was poss ib l e  to c u t  2 t o  3 f e e t  

i n t o  t h e  bedrock except  where it w a s  extremely 

s i l i c e o u s .  The average depth of t h e  c u t s  is 4 f e e t .  

Where bedrock was exposed, t h e  t r ench  

bottom w a s  cleaned out by hand, channel samples w e r e  

t hen  cu t  and bagged i n  10-foot  l e n g t h s  for assaying .  

No b l a s t i n g  w a s  requi red .  
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METALLURGICAL TESTING 

Two samples were taken a s  descr ibed  below 

and s e n t  t o  Lakef ie ld  Research of Canada Limited,  

Lakef ie ld ,  Ontar io  f o r  prel iminary m e t a l l u r g i c a l  tes t -  

i n g .  

Method of Sampling 

Crushed assay r e j e c t s  were sampled. The 

re jects  were s t o r e d  i n  15# bags each r ep resen t ing  1 0  

f e e t  of d r i l l  core  or su r face  channel samples. 

The m e t a l l u r g i c a l  samples w e r e  t aken  by 

scooping an equal  measure of rock from each bag. 

Sample #1 - 75 pounds of d r i l l  core .  

Soarce - D r i l l  ho l e  #1 1 1 0 '  t o  250 '  

I t  It #1 2 8 0 1  t o  356 '  

11. #5 22'  t o  9 0 '  

I t  11 # 3  140' t o  280 '  

Sample # 2  - Surface  m a t e r i a l  channel samples 

Source - Cut #S-2  - 0 '  t o  1 1 0 '  



RESULTS 

These pre l iminary  t e s t s  i n d i c a t e  t h a t  t h e  

s u l p h i d e  ore i s  q u i t e  amenable t o  concen t r a t ion ,  and 

t h a t  a concen t r a t e  a s say ing  25.82 pe r  cen t  C u .  w i th  a 

recovery of  83 per  cen t  of t h e  copper may be obta ined  

with a reasonably simple f lowshee t  and wi th  a r a t i o  of 

c o n c e n t r a t i o n  of 8 6 : l .  

Fu r the r  work may show t h a t  a p p r e c i a b l e  

a d d i t i o n a l  recovery could be r e a l i z e d  from t h e  c l e a n e r  

t a i l i n g ,  

The oxide copper o r e  d i d  not respond we l l  

t o  f l o t a t i o n  and f u r t h e r  t e s t i n g  would b e  r e q u i r e d  t o  

improve grade and recovery i n d i c a t i o n s .  

This  work was completed a t  a c o s t  of 

$1 ,376 .44 .  
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SUMMARY AND CONCLUSIONS 

Copper m i n e r a l i z a t i o n  was d iscovered  i n  t h e  

a r e a  p r e s e n t l y  occupied by t h e  H a i l  c la im group, i n  

June 1 9 6 6  a s  a r e s u l t  of h e l i c o p t e r  supported pros-  

p e c t i n g  and geochemical reconnaissance .  

The p rope r ty  i s  l o c a t e d  100 m i l e s  n o r t h  o f  

Kamloops, B r i t i s h  Columbia, near  t h e  Yellowhead 

Highway and t h e  main l i n e  of t h e  C.N.R.  There is no 

evidence t h a t  prev ious  e x p l o r a t i o n  work has  been 

done h e r e .  

I n  l a t e  1966  a rough a c c e s s  road was advanced 

onto  t h e  proper ty  and a d d i t i o n a l  p rospec t ing ,  geochemical 

work and a l i m i t e d  amount of t r e n c h i n g  was done. I n  

1 9 6 7  a d e t a i l e d  programme of g e o l o g i c a l ,  geophys ica l  and 

geochemical surveys  was c a r r i e d  o u t ;  fol lowed by 4 ,400  

l i n e  f e e t  of t r e n c h i n g  and 1 , 7 9 2  f ee t  of diamond d r i l l i n g .  

A s i m i l a r  copper discovery ( A p r i l  1 9 6 6 )  is 

c u r r e n t l y  be ing  explored by Noranda Explora t ions  Ltd.  

immediately ad jacen t  t o  t h e  H a i l  group. 
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SUJ%MARY AND CONCLUSIONS (cont  ?d.  ) 

1. Two thousand s i x t y  f e e t  of 10- foot  d r i l l  c o r e  and 

channel samples w e r e  t aken  i n  an a r e a  3 2 0 0 1  l ong  

x 1 2 0 0 '  wide on t h e  west s i d e  of t h e  p rope r ty .  

Copper is t h e  only commodity of importance.  The 

average copper con ten t  of t h e s e  samples was . 2 % .  

The b e s t  s e c t i o n s  range from 55 f e e t  t o  1 4 0  f e e t  

i n  l e n g t h  and t o t a l  869 f e e t .  The average grade of 

t h e s e  i s  .4% copper. It i s  es t ima ted  t h a t  a very 

l a r g e  volume of m a t e r i a l  g rad ing  about  .45% Cu. 

with a very low s t r i p p i n g  r a t i o  would j u s t i f y  

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

2 .  Work completed t o  d a t e  s u g g e s t s  t h a t  geochemical 

s o i l  sampling followed by bu l ldoze r  t r e n c h i n g  is 

t h e  most e f f e c t i v e  exp lo ra t ion  method. 

3 .  Two l a r g e  a r e a s  of i n t e r e s t  on t h e  p rope r ty  have 

been developed by s o i l  sampling and r e q u i r e  f u r t h e r  

e x p l o r a t i o n .  They a r e  a s  fo l lows:  

a )  The "K" geochemical anomaly is 10,000 x 2 5 0 0 '  

along t h e  west boundary of t h e  p rope r ty .  A l l  

of t h e  rock sampling completed t o  d a t e  has  been 

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

b )  The I'M" geochemical anomaly i s  approximately 

3 0 0 0 ?  x 7 8 0 0 ,  and l i e s  on e a s t  c e n t r a l  p a r t  of 

t h e  claims.  Very l i - k t l e  follow-up work h a s  

been done i n  t h i s  a r e a .  



2 8 .  

SUMMARY AND CONCLUSIONS (cont  'd. ) 

4 .  Geophvsical e x p l o r a t i o n  by e l e c t r i c a l  methods is 

l i m i t e d  by t h e  p y r i t i c  environment. Magnetic 

survey work has  been u s e f u l  i n  o u t l i n i n g  a number 

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

of t h e s e  i s  n o t  f u l l y  understood. 

5 .  Geologica l  a n a l v s i s  of t h e  minera l ized  zones is  

d i f f i c u l t  because bedrock is n o t  g e n e r a l l y  wel l  

exposed. Chalcopyr i te  occurs  a s  d i s semina t ions  

f r a c t u r e  c o a t i n g s ,  and wi th  q u a r t z  v e i n s  i n  grey- 

g reen  t o  buff  colodred qua r t z  s e r i c i t e  - c h l o r i t e  

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

not  appear t o  be s t r a t i f o r m  nor  i s  it d i r e c t l y  

r e l a t e d  t o  any we l l  de f ined  g e o l o g i c a l  f e a t u r e .  

The meitasedimentary rock u n i t  i n  which it occurs  

i s  l o c a l l y  q u i t e  ex tens ive .  

6 .  Addi t iona l  e x d o r a t i o n  work is  j u s t i f i e d  on t h e  

H a i l  c la im group t o : -  

a )  extend and o u t l i n e  m i n e r a l i z a t i o n  i n d i c a t e d  

on t h e  trK'v geochemical anomaly, 

b )  t o  e v a l u a t e  t h e  "M" geochemical anomaly i n  

a p re l imina ry  way. 
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RECOMMENDATION 

The fol lowing exp lo ra t ion  programme i s  

suggested f o r  t h e  H a i l  claim group i n  1968.  

Phase I 

1. Improve 3 m i l e s  of access road. 

2.  Trenching a )  Cut and sample about 15,000’ of 

bul ldozer  t r enches  OII t h e  IrK” 

anomaly 

b )  Cut about 7 ,500‘  of bu l ldozer  

t r e n c h e s  on t h e  rrM” anomaly t o  

eva lua te  i t s  s i g n i f i c a n c e .  

3 .  Geologv Geochemistrv 

Complete d e t a i l e d  geo log ica l  mapping on t h e  

south  p a r t  of t h e  proper ty .  

Carry out  a d d i t i o n a l  s o i l  sampling on the  

‘‘K” anomaly southward and i n  t h e  v i c i n i t y  

of t h e  Noranda boundary. 

Phase I1 

Carry out  a minimum of 5 , 0 0 0 1  of diamond d r i l l i n g  

cont ingent  upon t h e  success  of P a r t  2 ( a ) ,  Phase I. 
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RECOMMENDATION ( c o n t t d . )  

C o s t s  of Recommended Programme 

The c o s t  of Phase I of t h i s  work h a s  been  

i n c l u d e d  i n  g e n e r a l  e s t i m a t e s  f o r  1 9 6 8  e x p l o r a t i o n  

tish Columbia,  which h a s  been  fo rwarded  work i n  Br 

p r e v i o u s l y  

Phase  I1 would c o s t  abou t  $60 ,000 .  

R e s p e c t f u l l y  s u b m i t t e d  

CORD I L L  E ENGINEERING L I M I T E D  

May, 1968 .  



APPENDIX A .  

i. 
P E T R O G R A P H Y  

by J . M .  Dawson 

Ten t h i n  s e c t i o n s  were made from specimens 

r e p r e s e n t i n g  t h e  va r ious  rock t y p e s  found on t h e  H a i l  

p r o p e r t y .  The fo l lowing  is a d e s c r i p t i o n  of t h e  main 

t y p e s .  

Specimen #H-10  

Locat ion:  1 2 N ,  52W (nea r  base camp) 

MeEascopic d e s c r i p t i o n :  Grey-brown, f ine -g ra ined  p l a t y  

rock  with prominent f o l i a t i o n  p l anes ;  some t h i n  bands 

of  q u a r t z  v i s i b l e ;  s e r i c i t e  prominent on f o l i a t i o n  

s u r f a c e s ;  some c h a l c o p y r i t e  p re sen t  on j o i n t  s u r f a c e s ;  

some l i m o n i t e  and ma lach i t e  p re sen t  on f o l i a t i o n  

s u r f a c e s .  

Microscopic d e s c r i p t i o n :  Composition 

Equidimensional,  anhedra l  qua r t z  g r a i n s  Qua r t  z 65% 

l y i n g  i n  a groundmass of s e r i c i t e .  Some S e r i c i t e  26% 

q u a r t z  t e n d s  t o  be concent ra ted  i n  l a y e r s  C h l o r i t e  7% 

s e p a r a t e d  by q u a r t z - s e r i c i t e  l a y e r s ;  Carbonate 1% 

s c h i s t o s i t y  q u i t e  prominent; minor shear -  Opaque (mainly 

i n g  p a r a l l e l  t o  s c h i s t o s i t y ,  c h l o r i t e  and p y r i t e )  1% 

carbonate  a l igned  i n  d i r e c t i o n  of f o l i a t i o n .  

- Name: Q u a r t z - s e r i c i t e  s c h i s t .  



PETROGRAPHY ( cont 1 d . 1 
A P P E N D I X  A 

ii 

Specimen #H-7 

Locat ion:  3 0 5 ,  3 2 E  

MegascoDic d e s c r i p t i o n :  Grey-brown, s c h i s t o s e  rock ,  

very f ine -g ra ined  m a t r i x  with eyes  of q u a r t z  up t o  

1 / 2  cm. i n  diameter  i r r e g u l a r l y  disseminated through 

ma t r ix ;  on weathered s u r f a c e  h a r d e r  q u a r t z  c r y s t a l s  

s t a n d  out  above t h e  q u a r t z - s e r i c i t e  ma t r ix ;  mica 

prominent on f o l i a t i o n  p l anes ;  s l i g h t  e f f e rvescence  

wi th  co ld  d i l u t e  H C l ;  no l i m o n i t e  o r  o t h e r  a l t e r a t i o n  

p roduc t s .  

Microscopic  d e s c r i p t i o n :  Composition 

The rock i s  more g n e i s s i c  t han  H - 1 0 ;  Quartz 60% 

mine ra l s  i n  bands and i r r e g u l a r  segrega-  S e r i c i t e  30% 

t i o n s ;  l a r g e  q u a r t z  eyes  d i sp lay  s t r a i n  C h l o r i t e  5% 

e x t i n c t i o n ;  t h e  edges of t h e s e  c r y s t a l s  Carbonate 3% 

a r e  i r r e g u l a r  and embayed; t h e  s e r i c i t e -  P y r i t e ,  ) 

q u a r t z  ma t r ix  f lows  around t h e s e  l a r g e r  f3 Feldspar )  

c r y s t a l s .  C h l o r i t e  is confined t o  long,  

narrow s t r e a k s ;  carbonate  i n  smal l  segre- 

g a t i o n s  o r  with clumps of smal l  qua r t z  

c r y s t a l s ;  magnet i te  r i m s  found on c r y s t a l s  

of p y r i t e  - r e p l a c i n g  them. 

Magnet i te  ) 2% 

Name: Q u a r t z - s e r i c i t e  ‘rAugenll s c h i s t .  



PETROGRAPHY ( con t  f d  . ) 
A P P E N D I X  A 

iii 

Specimen #H-8 

Locat ion:  61S, 72E  

Megascopic d e s c r i p t i o n :  Dark grey ,  w e l l  f o l i a t e d  

rock;  l ooks  g n e i s s i c  a s  l i g h t  and dark mine ra l s  

s e p a r a t e d  i n t o  bands and s t r i n g e r s ;  s l i g h t  e f f e r v e s -  

ence wi th  co ld  d i l u t e  H C 1 ;  c h l o r i t e  i s  t h e  dominant 

mine ra l  on f o l i a t i o n  p l anes .  

Microscopic  d e s c r i p t i o n :  Composition 

D e f i n i t e  g n e i s s i c  t e x t u r e  with bands of Quartz 50% 

f i n e  g ra ined  q u a r t z  g r a i n s  between C h l o r i t e  25% 

l a rger  i r r e g u l a r  l a y e r s  of hornblende; Hornblende 15% 

hornblende i s  h igh ly  a l t e r e d ,  much of i t  S e r i c i t e  4% 

i s  rep laced  by c h l o r i t e ;  s m a l l  s e g r e g a t i o n s  Fe ldspa r  3% 

of carbonate  i n  t h e  c h l o r i t e  - hornblende Carbonate ) 
1 

r i c h  l a y e r s ;  c h l o r i t e  a l s o  occurs  a s  f i b r o u s  and ) 2% 
) 

masses p a r a l l e l i n g  t h e  g n e i s s o s i t y ;  minor Epidote  ) 

e p i d o t e  and se r ic i te  i n  groundmass. Opaques ) 

(mostly ) 
P y r i t e )  ) 

) 1% 

Name: Quar t z  - c h l o r i t e  - hornblende g n e i s s .  



PETROGRAPHY ( con t  'd . ) 

Specimen #H-2 

Locat ion:  7 2 E ,  80s 

APPENDIX A 

i v  

Mepascopic d e s c r i p t i o n :  Medium t o  coa r se  g ra ined  

in t rus ive - look ing  rock;  l e s s  prominent f o l i a t i o n  

t h a n  H-8; i n d i v i d u a l  p l a t e s  of mica v i s i b l e  on 

f o l i a t i o n  s u r f a c e s ;  l ooks  i n t e r m e d i a t e  i n  compo- 

s i t i o n ;  s l i g h t  e f f e rvescence  wi th  s i l u t e  H C 1 .  

Microscopic  d e s c r i p t i o n :  

No g n e i s s o s i t y  of f o € i a t i o n  seen  i n  

t h i s  s e c t i o n ;  f e l d s p a r  c o n s i s t s  of both 

p l a g i o c l a s e  and o r t h o c l a s e ,  so h igh ly  

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

cannot  be determined. About 1 0 %  of t h e  

K-feldspar  i s  p e r t h i t i c ;  f e l d s p a r  a s  

w e l l  a s  q u a r t z  g r a i n s  a r e  rounded and 

s u t u r e d ;  much s e r i c i t e  makes up t h e  

i n t e r i o r  of  l a r g e  f e l d s p a r  c r y s t a l s ;  

c h l o r i t e  i s  found i n  l a r g e  g reen i sh  

masses,  e p i d o t e  a s s o c i a t e s  wi th  i t;  

t h i s  i s  probably due t o  breakdown of 

hornblende(?)  

Composition 

Quartz 30% 

Feldspar  50% 

C h l o r i t e  18% 

Carbonate , )  

Epidote  ) 

and ! 2% 
1 

Opaques ) 

Name: D i o r i t e  g n e i s s  



A P P E N D I X  A 

V 
PETROGRAPHY (cont  'd. ) 

Specimen #H-9 

Location: Diamond D r i l l h o l e  #5 

Megascopic d e s c r i p t i o n :  Grey-brown, very t h i n l y  

l aye red  p h y l l i t e  s p l i t s  very r e a d i l y  a long f o l i a t i o n  

p lanes ;  on t h e s e  s u r f a c e s  only a sheen of f i n e  gra ined  

micaceous minera s can be seen. On t h e  f o l i a t i o n  

s u r f a c e s  t i n y  g r a i n s  of cha lcopyr i t e  and p y r i t e  a r e  

f l a t t e n e d  " leaf - l ike"  p a r a l l e l  t o  t h e  f o l i a t i o n .  

Microscopic d e s c r i p t i o n :  Composition 

Texture i s  f o l i a t e d ,  b u t  t h e r e  i s  no 

s e p a r a t i o n  of minera ls  i n t o  bands; 

q u a r t z  g r a i n s  a r e  a l l  roughly equal  

i n  s i z e ,  s e r i c i t e  not  segregated i n t o  

l a y e r s ;  l i g h t  green c h l o r i t e  is randomly 

d i s t r i b u t e d ;  i n  t h i s  s e c t i o n  carbonate  

i s  mainly f i l l i n g  c r o s s  f r a c t u r e s ;  it i s  

accompanied by some secondary s i l i c a .  

Quartz 60% 

S e r i c i t e  25% 

C h l o r i t e  9% 

minor c o n s t i t u e n t s  

( P y r i t e ,  

Chalcopyri te  

P lag ioc la  s e  ) 

1% 

m: P h y l l i t e  or l o w  grade qua r t z  s e r i c i t e  s c h i s t .  
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MINERAL EXPLORATION 
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BONDAR-CLEGG e COMPANY LTD. 
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WRITER'S CERTIFICATE 

I, John W. S t o l l e r y ,  of Vancouver, B.C. 

hereby c e r t i f y  t h a t :  

1. I am a geo log ica l  engineer  r e s i d i n g  a t  702,  1275 
Haro Street ,  with an o f f i c e  a t  400, 837 W e s t  
Has t ings  S t r e e t .  

2. I a m  a graduate  of t h e  P rov inc ia l  I n s t i t u t e  of  
Mining, Haileybury, Ontar io  (1958) and rece ived  
a Bachelor of Science degree from Michigan 
Technological Univers i ty ,  Houghton, Michigan, 
(1961) .  

3 .  I am a c e r t i f i e d  member of t h e  Assoc ia t ion  of 
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4. I a m  t h e  au thor  of t h i s  r e p o r t  and supervised t h e  
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CORDILLERAN $NGINEERING LIMITED 
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Joh AT. S t o l l e r y ,  P.Eng., 
d o l o g i c a l  Engineer 

May, 1968 .  

Vancouver, B.C.  
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J . W .  S t o l l e r y ,  P.Eng. 
A.F. Reeve, P .  Eng. 
J . M .  Dawson, B.A. M.A. 
T .E .  Reid 
M. Shu le r  
F. OtGrady 
D. F r a s e r  
C. B r i t c h  
R. F r a n t a  

Rockland Con t rac to r s  Ltd . ,  
Vancoiiver, B.C. 

B e r t  Marc i l  
Dan E l l i s  
Paul  Bel ley  
Gary P inker ton  

Jean A l i x  Company Ltd. ,  
Val D ’ O r ,  Quebec 

Simon Qua l l e t  
G i l l e s  Grondin 
Raymond Larouche 
Edouard N o r i s s e t t e  
Johnny Robert 

Harold Rot tacker ,  
Clearwater ,  B.C. 

Bondar-Clegg @ Company, 
Vancouver, B.C. 

Geological  Engineer 
Geologica l  Engineer 
Geologis t  
Camp Manager 
Geophysical Technician 
Geophysical A s s i s t a n t  
Geochemical Technician 
Geochemical A s s i s t a n t  
Cook 

Diamond D r i l l i n g  Cont rac tor  

Runner 
Runner 
Helper 
Helper 

Line C u t t i n g  Con t rac to r s  

Bulldozing Cont rac tor  

Geochemists 

Lake f i e ld  Research of Canada Limited M e t a l l u r g i c a l  Consul tan ts  
Lake f i e ld ,  Ontar io  

A .G.Scobie, P .  Eng. 



APPENDIX D 

STATEMENT OF EXPENDITURES 

Diamond D r i l l i n g  1 , 7 9 2  fee t  O c t .  3 1 s t  t o  Nov.l5th/67 $ 19,257.62  

L i n e  C u t t i n g  June  2 4 t h  t o  SFpt. l o t h ,  1 9 6 7  
B a s e  Line  9 5  m i l e s  
C r o s s  t t  76 m i l e s  

T r e n c h i n g  S e p t .  1 5 t h  t o  Nov. 1 5 t h ,  1 9 6 7  
D 6  C a t  307.75 hrs. @ $16.00/hr .  

Geochemical  A n a l y s i s  and  Sampl ing  Aug. 7 t o  O c t .  1 /67  

2,500 samples  @ $1.55/sample $ 3,875.00 

A s s i s t a n t  13 1 mos. x 450 675.00 
Labour - T e c h n i c i a n  lL m o s .  x 500 . . . . .  750.00 . . . . .  
Magnetometer Survev  Aug. 1st t o  S e p t . l 5 t h / 6 7  

R e n t a l  15 mos. x $200.00 . . . . . . . . .  300.00 1 

Labour  T e c h n i c i a n  lL m o s .  x $550.00 . . .  825.00 . . .  750.00 A s s i s t a n t  15 1 m o x .  x 500.00 

G e o l o g i c a l  Mapping J u l y  1 5 t h  t o  O c t .  15,  1967  

G e o l o g i s t  3 months @ $800.00/month . . . .  
M e t a l l u r g i c a l  Testing . . . . . . . . . .  
G e n e r a l  S u p p o r t  J u l y  1 5 t h  t o  November 15, 1 9 6 7  

C o r d i l l e r a n  E n g i n e e r i n g  L td .  - C o n s u l t a n t s  

60 man-days @ $70.0O/day . . . . . . . . .  4,200.00 

Camp Manager 4 mos. @ $650.00/month . . . .  2,600.00 
Cook - 4 m o s .  @ 575.0O/month . . . .  2,300.00 
D r a f t i n g  S e r v i c e s  . . . . . . . . . . . . .  1,800.00 
Food (120 man-days @ $4.00 - 8 man a v e r a g e )  3,840.00 
S u p p l i e s  Equipment.  . . . . . . . . . . .  2,200.00 
General Overhead . . . . . . . . . . . . .  1,300.00 
Truck R e n t a l  ( 4  m o s .  @ $325.00) . . . . . .  1,.700.00 

10,440 . O O  

4,924.00 

5,300.00 

1 ,875 .00  

2,400 .00 

1 , 3 7 6  -44  

19,540.00 

T o t a l  E x p e n d i t u r e :  $ 65,113.06 

Note:  Apply $44,700.00 t o  c o v e r  a s s e s s m e n t  r e q u i r e m e n t s  
a s  d e t a i l e d  on Form B and Form I of  t h e  Department 
of Mines and  Pe t ro l eum Resources .  



APPENDIX E 
WNLLSON STATIONERS 

t h e  s ta tement  of expendi tures  f o r  

w o r k  performed on t h e  H a i l  Mineral 

Claims i n  t h e  Kamloops Mining Div is ion  

I'ivriiicc of British (lolmnbia 
an Wit: 

3, J O H N  W. STOLLERY , of 400, 837 W. Has t ings  S t r e e t  

C i t y  of Vancouver in the L'rovincv of British ('oluinhia. 

Bn %alemnly Betlare f lpf  

1. The geochemical, geologica l ,  geophysical  and phys ica l  i n v e s t i g a t i o n  

of t h e  Ha i l  "Lt*, IIM't, "N" and t*O" Claim Groups w a s  c a r r i e d  out  under 

my superv is ion .  

2 .  The Btetement of Expenditures set  out  i n  Appendix "D", P a r t  rlA" of 

my Report"Geologica1, Geochemical, Geophysical and Phys ica l  

I n v e s t i g a t i o n  from Ju ly  15th ,  1967 t o  November l s t h ,  1967,  of  t h e  

H a i l  ttLI1, "M", t1N" and ttOtl Claim Groups", t r u l y  r e p r e s e n t s  t h e  

amounts expended on t h e  s a i d  claims.  

AnZl I make this solemn Declaration ronscirmtionsly believing it to be true, and 

knowing that it is of the saint' force and eRwt as if made under oath, and by virtuc 

of the Canada Evidcnce Act. 
i 

Betlare& before me 

at Vancouver 

in the Province of British Columbia. 

this day of 
5 , - d l  

July A.D. 19 68 - 
i R  

. . . . . . . . . . . . . . . . . . ..... /L . . . . . . . . . . . . ............. <.. EL . . . . . . . . . . . . . . . .. . . . 
. .  
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A P P E N D I X  E 

STATUTORY DECLARATION 

- I N  SUPPORT OF EXPENDITURES 
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A P P E N D I X  A 

.- 

PETROGRAPHY 

by 

J.M. Dawson 
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C O R D I L L E R A N  E N G I N E E R I N G  L I M I T E D  _______ 
400-837 W E S T  H A S T I N G 5  S T R E E T  V A N C O U V E R  I ,  8 . C .  T E L E P H O N E  685.0167 

I MINERAL EXPLORATION 
MANAGEMENTAND 

ENGINEERING CONSULTANTS 

- 11550ClATES - 
CiEOCHEMISTS 

BONDAR-CLEGG e COMPANY LTD 

September 3, 1968. 

Mr. D.J. Karren, 
Deputy Mining Kccorder, 
Court House, 
Kamloups, I?. L. 

Dear S i r :  

Thank you f o r  your l e t t e r  o f  August 22nd, 3.968 
which reques ted  t h e  fciiowing in format ion:  

1. S o i l  saul:jea were t aken  c i t  shovel  or soil 
auger depending upon t h e  d e p t h  of organ above t h e  “Bn 
horizon.  
s t r e n g t h  k r a f t  paper bags, c a r e f u l l y  pa cardboard ca r -  
tons and forwarded t u  Bondar-Clegg t, Cu h Vancouver, 
B.C. f u r  a n a l y s i s .  

Samples were placed i n  3;“ x 

The sanqles we i n  t h e  l a b o r a t o r y  
of Bondar-Cl.egg t, iu. Sauiples 
s i eved  t o  prod 

f i n a l  a n a l y s i s  by atomic 

2.  The magneton 
gate magnetomete v e r t i c a l  component of t h e  
e a r t h ‘ s  magnetic r was Mr. M.M. Shuler ,  a very  
capable  4 t h  y e  r i n g  s t u d e n t  a t  U.D.C. who waa 
t r a i n e d  by our nder our supe rv i s ion .  

3. With r e y a r  ge  of t h r e e  months g e o l o g i s t s ‘  t i m e  to 
map t h e  p r o p e r  l i k e  t o  mention t h a t :  

( a )  Weather c 
(b) 

The -80 a G U h  f 

The t e r r a i n  e s p e c i a l l y  in t h e  no r the rn  a r e a  of t h e  proper ty  
which was d e t a i l  mapped is steep arid excep t iona l ly  heav i ly  
t imbered.  

(c) Access t o  most p a r t s  of t h e  proper ty  was by f o o t  on ly .  

4 .  The charged flGensral Overhead” under Genera-i Support  i n c l u d e s  
such  items as t r u c k  o p e r a t i n g  expense,  t r a v e l l i n g  expense, f r e i g h t ,  
t e l ephone  and tel-epraph, s t o r a g e  f a c i l i t i e s  a t  Vavenby, etc.  

W e  would l i k e  t o  mention t h a t  ou t  of a t o t a l  
expend i tu re  of over $ 6 5 , 0 0 0 . 0 0  we a r e  only apply ing  $44,700.00 
t o  ageeesment work. This waa done t o  ensure  t h a t  no i n d i r e c t  
c o s t  would be i n c  Iuded. 



Mr. D.J. Warren - p.ge 2.  

5. With regard t o  t h i s  i t e m ,  we are not c l e a r  a s  t o  whether 
it is necessary t o  subrait additional. a f f i d a v i t .  or not .  

We t r u s t  t h a t  the foregoing w i l i  be accupt- 
a b l e  and al low you to approve our assessment a p p i i c a t i o n  and 
a s k  your perrmssioii t o  at tach a c-opy of t h i s  correspondence 
t o  our report as an addendum. 

be are returnir ig the  repurt under separate 
cover.  

Enc . 



0"" ClL l  

"OYI) FILE 

ADDIE., "0"" R.PL" 

L blininz Recorder 

I 
I 

Court House, 
Kamloops, B.C., 

August 22, 1960. 

M r .  A.F. Reeve, 
400-837 W. Hastings St., 
Vancouver 1, B.C. 

Dear S i r  : 

I n  connection with the Geochemical-geophysical- 
geological Report f i l e d  on J u l y  10th. I wish t o  advise tha t  before 
the report  can be approved the following information is required: 

i 1. Additional d on s o i l  sampling procedure: 
the sample taken; f o r  example, auger, 

spade, e t c?  

I 

3. The charge of three months geologis t l s  time fo r  the  gr id  mapping 
of an area approximately 1.5 miles by 3 miles p l u s  reconnaissance 
of an equal area seems excessive. Why was so much time required? 

4-J -4. \%at is included i n  the  charge Itgeneral overhead'#? Indi rec t  
cos ts  a r e  not accepted f o r  assessment c red i t s .  

7 5 .  Credit fo r  diamond d r i l l i n g  and t re iching should be applied fo r  
separately a s  Ifphysical work't. 

The report ,  i n  duplicate,  is returned herewith fo r  inclusion 
of these corrections.  , i 

Yours t ru ly ,  
I 

r 

W r g  
Encs. 

d-, D.J. Warren, 

Deputy Mining Recorder. 



F r o m  J u l y  1 5 t h  t o  N o v e m b e r  15 th ,  1967 

of 

THE H A I L  ItL", trMt*. t'N't AND t'0" CLAIM GROUPS 

KAMLOOPS M I N I N G  D I V I S I O N , B R I T I S H  COLUMBIA 

51' 0 0 '  N .  - 1 1 9 O  00' W. - NW 

6 M i l e s  S .W.  of V a v e n b y , B .  C .  

f o r  
.A "-.:-, 'c.'.*'.; i;b;...:,. 

-~--."__._"-' 

QUEBEC C A R T I E R  M I N I N G  COMPANY 

/ 

a J.W. S to l l e ry ,  P . E n g . ,  
G e o l o g i c a l  Engineer I 

I 

C o r d i l l e r a n  Engineering L i m i t e d ,  

400 ,  837 W e s t  H a s t i n g s  S t ree t ,  
V a n c o u v e r  I, B.  C. 

M a y ,  1968 

I - 



GEOLOGICAL,  GEOCHEMICAL. GEOPHYSICAL @ P H Y S I C A L  I N V E S T I G A T I O N  

F r o m  J u l y  1 5 t h  t o  November 1 5 t h ,  1 9 6 7  

of 

THE H A I L  “ L ” .  I’M”, TIN” AND “0“ C L A I M  GROUPS 

KAMLOOPS M I N I N G  D I V I S I O N , B R I T I S H  COLUMBIA 

5 l 0  00’ N. - 1 1 9 O  00’  W.  - NW 

6 M i l e s  S . W .  of V a v e n b y ,  B .C .  

f o r  

QUEBEC C A R T I E R  MINING COMPANY 

J . W .  S t o l l e r y ,  P . E n g . ,  
G e o l o g i c a l  E n g i n e e r  

C o r d i l l e r a n  E n g i n e e r i n g  L i m i t e d ,  

400,  837 W e s t  H a s t i n g s  S t r ee t ,  
V a n c o u v e r  1, B. C .  

May, 1968 



TABLE OF CONTENTS 

FIGURE 3 - Geology Plan Sca le  1" = 8 0 0 f  

F I G U R E  4 - Plan of rtK1t Anomaly showing 
Geochemical, Geophysical and 
Assay Resu l t s  S c a l e  1" = 4 O O f  

FIGURE 5 - Claim Map showing Location of 
Trenches, Diamond D r i l l  Holes 
and Grid Layout. S c a l e  1" = 8 0 0 f  

Figure  6 - Plan showing Copper Content of 
S o i l  Samples (Eas t  Ha l f )  Sca le  1" = 4 O O f  

Figure 7 - Plan showing Copper Content of 
S o i l  Samples ( W e s t  Ha l f )  Sca le  1" = 4 0 0 f  

Figure  8 - Plan showing Zinc Content of 
S o i l  Samples (East  Ha l f )  Sca le  1" = 400' 

Figure  9 - Plan showing Zinc Content of 
S o i l  Samples ( W e s t  Ha l f )  Sca le  1" = 400' 

Figure 10 - Magnetic Plan (Eas t  Ha l f )  Sca le  1" = 400'  

Figure  11 - Magnetic Plan ( W e s t  Ha l f )  Sca le  1" = 4 O O f  






















