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SUMMARY 

The Whit c l a i m  Group i s  loca ted  seven mi les  west  

of Okanagan Lake on Whiteman Creek. The proper ty  was s t a k e d  

i n  October, 1974, t o  i n v e s t i g a t e  t h e  source of a  major r e g i o n a l  

s t ream sediment anomaly f o r  molybdenum and zinc.  The proper ty  

was geo log ica l ly  mapped a t  a  s c a l e  of 1" = 4 0 0  f t . ( l  cm. = 48m.) 

s o i l ,  rock and stream geochemistry was c a r r i e d  o u t  a long p i c k e t  

l i n e s  spaced 809 f e e t  ( 2 4 4  m . )  a p a r t .  

The o l d e s t  rock on t h e  proper ty  is  a l a t i t e  porphyry 

border  phase of a  l a r g e  s y e n i t e  i n t r u s i o n .  This  has  undergone 

e ros ion  and weathering p r i o r  t o  being covered by volcanics  of 

probable T e r t i a r y  age. A f a u l t  t rending  1 4 2 O ~  has  r e s u l t e d  i n  

a  l i n e a r  s t ream v a l l e y ,  and has downthrown t h e  west s i d e  by 

a t  l e a s t  1000 v e r t i c a l  f e e t .  A t  l e a s t  one hydrothermal system 

has been l o c a l i z e d  by t h i s  f a u l t ,  causing ex tens ive  b leaching  

and a l t e r a t i o n  of t h e  l a t i t e  porphyry on each s i d e  of t h e  f a u l t .  

S o i l  geochemistry has o u t l i n e d  a  major co inc iden t  zinc-molybdenum 

anomaly over  t h e  e a s t  s i d e  a l t e r e d  zone, which should be 

followed up by t renching  t o  p e n e t r a t e  t h e  oxid ized  l a y e r .  

I n  a d d i t i o n ,  e x t r a  claims should be acquired t o  more f u l l y  

i n v e s t i g a t e  t h e  source of an anomaly i n  a s n a l l  Lributary running 

o u t  of t h e  proper ty  on t h e . n o r t h e a s t  corner ,  which i s  anomalous i n  

z inc  and uranium and high i n  molybdenum over i t s  e n t i r e  length .  

Tin and tungsten were a l s o  analysed f o r  i n  t h e  stream sediments,  

but  showed only i n s i g n i f i c e n t  l e v e l s .  







INTRODUCTION 

The Whit claims were s taked t o  i n v e s t i g a t e  a 

major copper-molybdenum-zinc s t ream sediment anomaly d e t e c t e d  

during t h e  1974 Nicky P r o j e c t .  Staking was done i n  

October, 1974, by G.R. C r a f t  of Eastern Associates  Reg'd. 

This r e p o r t  w i l l  desc r ibe  t h e  geology of t h e  a r e a  and t h e  

r e s u l t s  obtained from a geochemical survey completed between 

J u l y  3rd and 17 th ,  1975, by Canadian Occidental  Petroleum 

Ltd. ,  Minerals Divis ion,  t h e  holder  of t h e  claims. The work 

was done t o  determine t h e  cause of t h e  above-mentioned 

anomaly. 

LOCATION\ AND ACCESS 

The Whit c laim group i s  recorded on c l a i m  map 

82-L/4E i n  t h e  Vernon Mining Divis ion,  B r i t i s h  Columbia. 

The proper ty  i s  loca ted  about seven m i l e s  (11.3 R m . )  w e s t  of Okanagan 

Lake, on Whiteman Creek, and i s  a c c e s s i b l e  by t h e  al l -weather  

Whiteman Creek road from t h e  Westside Road, a d i s t a n c e  of 

1 2  miles  ( 1 9 . 3  Km.) (Figure 1.) 

VEGETATION 

The proper ty  i s  below t h e  t r e e  l i n e ,  wi th  t h e  

e l e v a t i o n  a t  5300 f e e t  (1,616 m.) on t h e  p la teau .  With t h e  

except ion of t h e  west-facing s lope  of t h e  main gorge on 



t h e  proper ty ,  which i s  l a r g e l y  t a l u s  and s c a t t e r e d  clumps 
'a-' 

of p ine  and b i r c h ,  t h e  e n t i r e  property i s  heav i ly  f o r e s t e d .  

This c o n s i s t s  of about 50% p ine ,  45% spruce,  and 5% deciduous 

(mainly b i r c h  and a l d e r s )  . Cedar and d e v i l ' s  c l u b  a r e  common 

i n  t h e  more moist  v a l l e y  bottom. 

PREVIOUS- WORK 

From o l d  claim p o s t s  found (Appendix 2 ) ,  previous 

owners of p a r t s  of t h e  property were Southwest Potash Corp. 

(1964),  Noranda Explorat ion Ltd. (1966, 1967) , P. Laf l eu r  

(1967) , Cominco Ltd. (1970) , and Kennco (western) Explorat ion 

Ltd. (1973). Of t h e s e ,  t h e  only known work done was by 

Noranda i n  1967, when a geochemical s o i l  and s t ream sediment 

survey was c a r r i e d  o u t ,  covering a group of 20 claims which 

p a r t i a l l y  over laps  t h e  Whit claim group, b u t  l i e  p r i m a r i l y  

t o  t h e  e a s t .  The main anomaly o u t l i n e d  was f o r  Mo, wi th  

s o i l  va lues  up t o  75  ppm i n  an a r e a  1600 by 600 feet(488x183 m.) 

I t  i s  n o t  known which s o i l  horizon was sampled, however. The 

anomaly i s  cen t red  exaa t ly  one mi le  due e a s t  of ~ 3 2 ~ / 1 2 ~ .  

D r i l l i n g  was c a r r i e d  o u t ,  bu t  no d r i l l  sites were found, 

though a r ecen t  bulldozed road t o  t h e  small  l ake  may have 

been t o  supply water  f o r  d r i l l i n g .  



STATEMENT OE' EXPENDITURES 

WHIT 1-18 
82 L 4/E 

1) S a l a r i e s :  R. Myles ,  C. H a r r i s o n  
C. Macdonald,  T. Humphreg 

Man-days worked  - 102 
Average  c o s t  p e r  man day - $21.15 

2 )  Food a n d  Accommodation 

3 )  Geochemis t ry  - 555 samples  a n a l y s e d  

4 )  i i e p o r t  p r e p a r a t i o n  - d r a f t s m a n  and  r e p r o d u c t i o n  

5 )  Othe r  c o s t s :  

L i n e c u t  t i n g  $ 3,440.00  

Camp s u p p l i e s  and  equ ipmen t  789.07 

C o n s u l t a n t  - C.F.  G leeson  180 . O O  4 ,409.07 

T o t a l  



WORK COMPLETED 

Line Cuttina 

The baseline, tie line, and 800 foot (244 m.) picket 

lines were cut by employees of Eastern Associates Reg'd, during 

late June and early July, 1975. The grid consists of 1.7 miles 

(2.7 Km.) of base and tie lines, and 10.2 miles (16.9 Km.) of 

picket line, spaced 800 feet (244 m.) apart. 

Due to a shortened schedule, only two of the 400-foot 

(122 m.) lines were cut and chained by Canadian Occidental Petro- 

leum Ltd. employees. The rate was: 

9,000 feet= 1.7 miles in 3 days 

Geological Mapping 

Colin C. Macdonald - 11.1 line miles (17.8 Km. ) (July 

R.H. Wallis - July 11 - supervision 
Geochemical Survey 

Dr. C.F. Gleeson, Consulting Geochemist. 

The names of the samplers, date sampled and the quantity of 

samples taken are as follows: 

Soil Stream Rock 
Samples Samples Samples Totals 

J. Christopher Harrison 144 22 10 176 
(July' 3-17, 1975) 

Tom J. Humphrey 
July 8-15, 1975 

Reid A. Myles(Ju1y 3-6, 1975) 48 

David A. Hergott 41 20 6 67 
(July 12-14, 1975) - - - 

301 45 23 397 
+ 28 (soil pits) 
- 
329 



Hence, 397 samples were taken  and ana lysed  f o r  Cu, Mo, Zn, f o r  

a  t o t a l  of  1191 de t e rmina t ions .  I n  a d d i t i o n ,  t h e  45 s t r eam 

samples w e r e  ana lysed  f o r  Sn ,  W ,  U ,  f o r  a t o t a l  o f  1326 determina-  

t i o n s .  

Names and Addresses of  Personnel  

C o l i n  C .  Macdonald Canadian Occ identa l  Petroleum Ltd .  Geo log ica l  
Minera l s  Div is ion  Mapping 
801-161 Eg l in ton  Ave. E.  
Toronto,  On ta r io  M4P 1 J 5  

J. Chr i s tophe r  Har r i son  

Tom J. Humphrey 

Reid A. Myles II 

David A. Hergot t  I 1  

R.H. Wa l l i s  

C.F.  Gleeson 764 B e l f a s t  Rd., 
Ottawa, On ta r io  

PHYSIOGRAPHY 

S o i l ,  St ream,  
Rock sampling 

I f  

Geolog ica l  
s u p e r v i s i o n  
Geochemical 
c o n s u l t a n t  

The White c la im group forms p a r t  of  t h e  d i s s e c t e d  

I n t e r i o r  P l a t e a u ,  and s t r a d d l e s  a  t r i b u t a r y  of Whiteman Creek. 

This  t r i b u t a r y  has  been i n c i s e d  abou t  1300 f e e t  (396 m . )  below 

t h e  p l a t e a u  l e v e l ,  due t o  t h e  streams' a t t e m p t s  t o  r e s t o r e  t h e i r  

l o n g i t u d i n a l  g r a d i e n t  t o  Whiteman Creek, which i s  a l s o  c u t t i n g  

down t o  t h e  p r e s e n t  b a s e l e v e l  c o n t r o l l e d  by Okanagan Lake. 

E l e v a t i o n s  on t h e  p r o p e r t y  range from 3800 f t . ( 1 1 5 9  m.) 

i n  t h e  t r i b u t a r y  v a l l e y  t o  5300 f t .  (1616 m . )  a t  t h e  w e s t  end of  

t h e  c l a i m  group,  which r e p r e s e n t s  a  v e r t i c a l  r ise of 1500 f t  (457m.) 

over  a  h o r i z o n t a l  d i s t a n c e  of 3400 f t  (1037 m . )  Regional  g l a c i a -  

t i o n  has  l e f t  a f a i r l y  r e g u l a r  cover  of till, bury ing  a11  b u t  a 

few o u t c r o p s  on t h e  p l a t e a u .  Only t h e  wes t - fac ing  s i d e  of t h e  

t r i b u t a r y  v a l l e y  i s  w e l l  exposed,  w i t h  many t a l u s  s l o p e s  and 

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



GEOLOGY 

Introduct i 'on 

The property i s  underlain by J u r a s s i c  and Cretaceous 

g r a n o d i o r i t e  and s y e n i t e ,  a s  we l l  a s  Kamloops Group vo lcan ics  

1 of T e r t i a r y  age. (Jones ) 

General Geology 

The claims were mapped a t  a  s c a l e  of one inch  t o  

400 f e e t .  A t o t a l  of seven mappable u n i t s  were found on t h e  

proper ty .  The o l d e s t  of t h e s e  i s  an i n t r u s i o n ,  probably 

1 r e l a t e d  t o  t h e  s y e n i t e  body shown by Jones . This c o n s i s t s  of 

two u n i t s  on t h e  claim group, Unit  1 being coarse-grained 

s y e n i t e .  This is found only r a r e l y  on t h e  proper ty ,  b u t  was 

seen i n  g r e a t e r  abundance f a r t h e r  t o  t h e  e a s t  on Whiteman 

Creek ( f a r t h e r  towards t h e  c e n t r e  of Jones t  s y e n i t e  i n t r u s i o n ) .  

Unit  2  i s  a  l a t i t e  porphyry, with a  very f ine-grained mat r ix  

of q u a r t z  and f e l d s p a r s ,  and pink K-feldspar and p l a g i o c l a s e  

phenocrysts .  This u n i t  i s  i n f e r r e d  t o  cover about two-thirds  

of the p r o p e r t y , l a r g e l y  e a s t  of t h e  t r i b u t a r y  s t ream, b u t  lack  

of outcrop e a s t  of L24E makes t h e  f u l l  e x t e n t  of Unit  2 

s p e c u l a t i v e .  Unit  3 a s  a  whole inc ludes  t h e  volcanics  covering 

one- th i rd  of t h e  proper ty  a t  t h e  southwest corner .  These 

1 were mapped reg iona l ly  a s  T e r t i a r y  (Jones ) ,  and have been 

subdivided i n t o  f i v e  l i t h o l o g i c a l  sub-uni ts .  Unit  3a i s  a  

b lack ,  a p h a n i t i c  b a s a l t ,  which i s  sometimes a l t e r e d  i n  var ious  

s t a g e s  of g reensch i s t  f a c i e s .  Unit  3b i s  a  dark grey p o r p h y r i t i c  

a n d e s i t e  which has white  p lag ioc lase  phenocrysts up t o  5 mrn i n  

 ones, A.G. Vernon Map Area. G.S.C.  Memoir 296,1959. 



length .  Unit 3c i s  a  l i g h t  t o  medium grey r h y o l i t e ,  f r equen t ly  

f r a c t u r e d  and s l i g h t l y  sheared,  and o f t e n  p y r i t i z e d .  Unit  3d 

is  a  whi te ,  f ine-grained p y r o c l a s t i c ,  showing some f a i n t  

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

Unit 3e i s  a  d iabase ,  f i n e  t o  medium gra ined ,  wi th  poor o p h i t i c  

t e x t u r e  development. These volcanics  show a  genera l  upwards 

t r a n s i t i o n  from f e l s i c  p y r o c l a s t i c s  t o  f e l s i c  flow t o  i n t e r -  

mediate flow t o  b a s i c  flows. 

Unit 4 ,  found i n  only one l o c a t i o n ,  is  a  lamprophyre 

dyke c u t t i n g  Unit  2 ,  moderately a l t e r e d  t o  c h l o r i t e .  

Table 1 Table of' Formations 

4 - Lamprophyre Dykes 

3e- Diabase 

3a- B a s a l t ,  a p h a n i t i c  

3b- Andesi t e  , p o r p h y r i t i c  

3c- Rhyolite 

3d- F e l s i c  p y r o c l a s t i c s  

2 - L a t i t e  porphyry 

1 - Syenite  

Descript ion of' Rock Units 

Unit  1 This rock u n i t  was seen i n  only two patches on t h e  

p roper ty ,  b u t  was noted i n  abundance f a r t h e r  e a s t  along 

Whiteman Creek, o u t s i d e  t h e  claim group and f a r t h e r  towards 



1 
t h e  c e n t r e  of t h e  s y e n i t e  i n t r u s i o n  mapped by Jones . I t  is  

a  pink medium-grained s y e n i t e ,  c o n s i s t i n g  of K-feldspar ( 8 0 % ) ,  

p lag ioc lase  ( I S % ) ,  and quar t z  ( 5 % ) .  The p l a g i o c l a s e  i s  o f t e n  

s a u s s u r i t i z e d  and t h e  quar t z  f requent ly  t akes  t h e  form of 

c r y s t a l l i n e  vug f i l l i n g s .  The con tac t  wi th  Unit  2  l a t i t e  

porphyry i s  g rada t iona l  with a decrease i n  t h e  propor t ion  

of K-feldspar c r y s t a l s  and an inc rease  i n  f ine-gra ined  ground- 

mass marking t h e  change. 

Unit  2 This i s  a  pink l a t i t e  porphyry, covering about 65% 

of t h e  p r o p e r t y . a r e a .  Lack of outcrop e a s t  of  L24E (Plan 1) 

makes t h e  f u l l  e x t e n t  of t h i s  u n i t  s u b j e c t  t o  e r r o r ,  b u t  t h e  

c o n t a c t  with Unit  1 s y e n i t e  has  been found t o  be t r a n s i t i o n a l  

over  a  h o r i z o n t a l  d i s t a n c e  of about 200 f e e t  (61 m . ) .  This  c o n t a c t  

type impl ies  a  c l o s e  r e l a t i o n s h i p  t o  Unit 1, poss ib ly  i n d i c a t i n g  

t h a t  Unit  2 i s  a  high-level  o r  border  phase o f  t h e  Unit  1 

i n t r u s i o n .  The f r e s h  rock c o n s i s t s  of a  very f ine-gra ined  

matr ix  of quar t z  and f e l d s p a r  ( 7 0 % ) ,  subhedra l ,  zoned K-feldspar 

c r y s t a l s  averaging 6 mm ( 2 0 % ) ,  p lag ioc lase  l a t h s  up t o  5  mm 

usua l ly  s l i g h t l y  s a u s s u r i t i z e d  even i n  t h e  f r e s h e s t  Unit  2  

seen ( 8 % ) ,  and b i o t i t e  ( 2 % )  , This f r e s h  Unit  2  becomes 

progress ive ly  more bleached a s  t h e  t r i b u t a r y  i s  approached 

wi th  an inc rease  i n  s i l i c a  ( a s  small  ve ins  and. i n  t h e  

groundmass) and s e r i c i t i z a t i o n  of t h e  K-feldsapr c r y s t a l s .  

S i l i c a  i s  a l s o  f r equen t ly  p r e s e n t  a s  m i a r o l i t i c  v u g - f i l l i n g s .  

Unit  3 Unit 3 a s  a  whole inc ludes  a l l  of t h e  vo lcan ic  rocks 

covering about 35% of t h e  proper ty ,  on t h e  southwest corner .  

These have been subdivided i n t o  f i v e  sub-uni ts  according t o  

1 Jones,  A.G. Vernon Map Area. G.S.C.  Memoir 2 9 6 ,  1 9 5 9 ,  



l i t h o l o g y  and t e x t u r e .  The con tac t  between t h e  Unit  3  

volcanics  and Unit  1 -2  int-rusivewas no t  observed i n  outcrop ,  

b u t  a  c h l o r i t e - r i c h  s y e n i t z , I . ~ o k i n g  l i k e  a  hybrid c o n t a c t  

phase,was seen adjacent  t o  t h e  only outcrop of p y r o c l a s t i c s  

observed. The f i v e  sub-uni ts  a r e :  

Unit 3a - This u n i t  is  a  b a s a l t ,  which makes up 

about 85% of t h e  volcanics .  It i s  genera l ly  b lack ,  a p h a n i t i c  

and massive. Some of t h e  more f r a c t u r e d  outcrops a r e  p y r i t i z e d  

on t h e s e  f r a c t u r e s .  The s t a t e  of a l t e r a t i o n  of t h e  rock can 

vary from very f r e s h  t o  completely c h l o r i t i z e d ,  wi th  t h e s e  

g reensch i s t - f ac ies  rocks tending t o  be f a r t h e r  west  than  t h e  

f r e s h  b a s a l t s  (Plan 2 )  . 
UnSt 3b - This i s  a  medium grey p o r p h y r i t i c  a n d e s i t e ,  

wi th  euhedra l  white p lag ioc lase  l a t h s  averaging 3  mm long (35%) 

and pyroxene c r y s t a l s  up t o  1 mm (3%) i n  an a p h a n i t i c  ground- 

mass ( 6 2 % ) .  Like t h e  Unit  3a b a s a l t ,  t h e  a n d e s i t e  i s  e r r a t i c a l l y  

a l t e r e d  t o  g reensch i s t  f a c i e s  i n  p laces .  Outcrop observed 

sugges ts  two discont inuous f lows,  averaging about 200 fee t (6 lm. )  i n  

outcrop  width.  

Unit  3c - This u n i t  i s  a  d i r t y  grey a p h a n i t i c  

r h y o l i t e ,  occurr ing  a s  one f a i r l y  continuous u n i t ,  e a r l y  i n  t h e  

volcanic  sequence. It has a  v a r i a b l e  outcrop width ,  from 1 0 0  f t ,  

(30 m.1 to 500 f t .  (152 m . )  Plan 1). . Most outcrops  show a moderate 

amount of f r a c t u r i n g  and shear ing  and p y r i t e  i n  f r a c t u r e s  i s  

common 

Unit 3d - Only one outcrop of t h i s  rock type ,  a  

f ine-gra ined  f e l s i c  p y r o c l a s t i c ,  was found. This w a s  ad jacen t  

t o  a  hybrid s y e n i t e  i n f e r r e d  t o  be a contaminated zone, suggest ing 



t h a t  t h e s e  p y r o c l a s t i c s  were t h e . f i r s t  s t a g e  of t h e  vulcanism 

i n  t h i s  a rea .  The rock i s  a white ,  bleached-looking t u f f ,  w i th  

some quar tz  c l a s t s  up t o  2 rnrn s c a t t e r e d  through t h e  f i n e -  

grained groundmass. I t  shows some crude bedding which i s  

undulat ing i n  form, b u t  i s  no t  hor i zon ta l .  

Unit 3e - This i s  a diabase which occurs  as a 

smal l  u n i t  l a t e  i n  t h e  exposed volcanic  sequence. It i s  

about 300 t o  400 f e e t  ( 9 1  t o  22m.) wide i n  outcrop and i s  composed of 

subhedral  p lag ioc lase  averaging 2 mrn i n  length  (40%) and 

subhedral  t o  euhedral  mafic l a t h s  averaging 2 mm i n  l eng th  

(60%).  This diabase does no t  show t y p i c a l  d iabase  t e x t u r e ,  b u t  

r a t h e r  t h e  r eve r se  of it, with t h e  p lag ioc lase  tending  t o  

p o i k i o l i t i c a l l y  enclose  t h e  euhedral  mafic minera ls .  Most 

outcrops of t h i s  u n i t  show some degree of c h l o r i t i c  a l t e r a t i o n  

of  t h e  maf i c  minerals .  

Unit  4 - This u n i t  i s  a lamprophyre dyke, seen once on t h e  

proper ty  and once o f f .  I t  i s  a medium-green, very f ine -  

gra ined  rock with a few s c a t t e r e d  dark phenocrysts.  The dyke 

observed on the ,  proper ty  was about 2 f e e t  (. 61m.  )wide,  with a sharp- 

c o n t a c t  a g a i n s t  t h e  in t ruded Unit 2 l a t i t e  porphyry. Since 

t h e  lamprophyre i s  probably r e l a t e d  t o  t h e  vo lcan ics ,  t h i s  

he lps  confirm t h a t  t h e  volcanics  a r e  younger than  t h e  i n t r u s i o n .  

S t r u c t u r e  

Due t o  t h e  s c a r c i t y  of l a r g e  outcrops on which w e l l  

developed j o i n t  s e t s  a r e  p r e s e n t ,  t h e r e  i s  l i t t l e  d a t a  on 

j o i n t  s e t  t r ends .  Of t h e  few measured, t h e  major t r end  was 

1 3 0 ° ~ ,  roughly p a r a l l e l  t o  t h e  t r i b u t a r y  v a l l e y .  



The main c o n t a c t ,  t h a t  between t h e  Un i t  2 i n t r u s i v e  

and t h e  Un i t  3 v o l c a n i c s ,  i s  an i r r e g u l a r  unconformity s u r f a c e ,  

going a s  low as 4200 f t  ( 1 2 8 1  m . )  on l i n e  0+00. However, on 

t h e  o t h e r  ( e a s t )  s i d e  of t h e  t r i b u t a r y  v a l l e y ,  no Un i t  3 vo l -  

c a n i c ~  were found,  even a t  t h e  e a s t  s i d e ' s  maxiuum e l e v a t i o n  of  

5150 f t .  (1571 m . ) .  Th is ,  a long  w i t h  t h e  f a c t  t h a t  t h e  t r i b u -  

t a r y  s t ream f lows  a g a i n s t  t h e  main Whiteman Creek f low,  imply- 

i n g  s t r o n g  s t r u c t u r a l  c o n t r o l ,  s u g g e s t s  t h e  presence  of a  f a u l t  

running a long  t h e  l i n e a r  t r i b u t a r y  s t ream.  The minimum v e r t i c a l  

component of s l i p  can be e s t ima ted  a t  1000 f t  (305 m . )  by knowing 

t h e  l owes t  e l e v a t i o n  achieved by t h e  w e s t  s i d e  v o l c a n i c s  (4200 f t ,  

o r  1281 m . )  and t h e  h i g h e s t  e l e v a t i o n  on t h e  east s i d e  (5150 f t ,  

o r  1571 m . )  a t  which no v o l c a n i c s  a r e  p r e s e n t .  

About 4000 f t .  (1220 m . )  downstream from b a s e l i n e ,  t h e r e  

i s  one ou tc rop  of  poo r ly  s o r t e d ,  r u s t y  conglomerate c o n t a i n i n g  

bo th  l a t i t e  and v o l c a n i c  f ragments ,  a t  an e l e v a t i o n  of 3300 f t  

(1006 m . ) .  S ince  t h i s  i s  on t h e  e a s t  s i d e  o f  t h e  main f a u l t ,  it 

i s  p o s s i b l e  t h a t  t h i s  r e p r e s e n t s  a  downfaulted b lock  from t h e  

o r i g i n a l  unconformity s u r f a c e ,  f u r t h e r  sugges t ing  t h a t  t h e  main 

f a u l t  pos t -da t e s  t h e  v o l c a n i c s .  

Metamorphism 

No r e g i o n a l  metamorphism i s  p r e s e n t  i n  t h e  c l a i m  

group. However, p a r t s  of  t h e  Un i t  3 v o l c a n i c s  have been 

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

metamorphic terminology.  S ince  t h i s  i s  thought  t o  be l o c a l  

a l t e r a t i o n  o n l y ,  it w i l l  be d i scus sed  i n  t h e  fo l lowing  s e c t i o n .  



A l t e r a t i o n  

A l t e r a t i o n  on t h e  p rope r ty  i s  d i v i d e d  i n t o  t h a t  found 

i n  t h e  v o l c a n i c s  and t h a t  found i n  t h e  i n t r u s i v e .  The U n i t  2 

l a t i t e  porphyry shows one main a l t e r a t i o n  t r e n d  running roughly  

p a r a l l e l  w i t h  t h e  t r i b u t a r y  s t ream.  Fresh  Uni t2  i s  found o n l y  

e a s t  of  a  l i n e  p a r a l l e l  t o  t h e  main f a u l t  and abou t  1 3 0 0  f t  

( 3 9 6  m . )  e a s t  of  it. This  f r e s h  l a t i t e  porphyry shows s l i g h t l y  

s a u s s u r i t i z e d  p l a g i o c l a s e ,  w i th  s l i g h t  hema t i t e  development,  

l a r g e l y  a long  f r a c t u r e s .  A s  t h e  main f a u l t  i s  approached,  t h e  

l a t i t e  porphyry becomes p r o g r e s s i v e l y  more b leached ,  w i t h  a n  

i n c r e a s e  i n  l i m o n i t e  occur rence ,  a g a i n  l a r g e l y  i n  f r a c t u r e s .  

B i o t i t e  i n  t h e  groundmass i s  a l t e r e d  t o  c h l o r i t e  a long  c l eava -  

ges .  F i n a l l y ,  t h e  l a t i t e  porphyry a t  and n e a r  t h e  main f a u l t  

i s  o f t e n  complete ly  bleached and s i l i c i f i e d ,  w i t h  s e r i c i t i z e d  

K-feldspar c r y s t a l s ,  complete ly  c h l o r i t i z e d  b i o t i t e ,  and ex t en -  

s i v e  l i m o n i t e  and j a r o s i t e  development. This  a l t e r a t i o n  zona- 

t i o n  i s  shown b e s t  on t h e  e a s t  s i d e  of t h e  f a u l t ,  probably because 

t h e  v o l c a n i c s  cover  an i n f e r r e d  s i m i l a r  p a t t e r n  on t h e  w e s t  s i d e .  

The few Un i t  2 ou t c rops  p r e s e n t  on t h e  west  s i d e  a r e  moderate ly  

a l t e r e d ,  sugges t ing  t h a t  t h e  a l t e r a t i o n  does  indeed con t inue .  Th i s  

a l t e r a t i o n  may be exp la ined  by hydrothermal a c t i v i t y  a s s o c i a t e d  w i t h  

t h e  f a u l t ,  producing a zone of a l t e r a t i o n  a d j a c e n t  t o  t h e  f a u l t ,  

o r  by a  hydrothermal system r e l a t e d  t o  t h e  o r i g i n a l  i n t r u s i o n ,  

w i th  t h e  p r e s e n t  e r o s i o n  s u r f a c e  exposing t h e  more h i g h l y  a l t e r e d  

zones w i t h  i n c r e a s i n g  dep th .  A f u r t h e r  p o s s i b i l i t y  i s  t h a t  of  

p r e - T e r t i a r y  supergene weather ing p roces ses  which could  account  

f o r  t h e  observed a l t e r a t i o n .  However, t h i s  i s  u n l i k e l y ,  s i n c e  



it would mean t h a t  t h e  a l t e r e d  a r e a s  were topographica l ly  

lower than t h e  f r e s h  rock. 

The a l t e r a t i o n  i n  t h e  volcanics  seems t o  be confined 

t o  t h e  wes ter ly  p a r t  of t h e  proper ty ,  o r  t h e  topographica l ly  

h igher  volcanic  u n i t s .  The a n d e s i t e s ,  b a s a l t s  and d iabase  a r e  

t h e  u n i t s  showing s p o t t y  a l t e r a t i o n  t o  c h l o r i t e  and ep ido te ,  

wi th  p a r t l y  a l t e r e d  p lag ioc lase .  Some of t h e  more a l t e r e d  

rocks would be c a l l e d  g reensch i s t  f a c i e s  i n  r e g i o n a l  meta- 

morphic terminology. The r h y o l i t e s  and p y r o c l a s t i c s  seem 

r e l a t i v e l y  I e s s  a1tered.Thi.s a l t e r a t i o n  is  probably r e l a t e d  

t o  l o c a l i z e d  hydrothermal o r  d e u t e r i c  a l t e r a t i o n  assoc ia ted  

wi th  t h e  o r i g i n a l  volcanic  per iod.  

ECONOMIC GEOLOGY 

General Statement 

No copper, z inc  o r  molybdenum minera l i za t ion  was 

found on t h e  proper ty .  P y r i t e  was found, once i n  t h e  Unit  

2 l a t i t e  porphyry and many times i n  t h e  Unit 3 volcanics .  

Minera l iza t ion  

The only su lphide  found on t h e  property was 

p y r i t e .  This was noted once i n  t h e  highly bleached Unit  2 

l a t i t e  porphyry, very c l o s e  t o  t h e  f a u l t .  When analyzed, 

however, t h i s  rock showed copper, z inc  and molybdenum values  

of 6,24 ,  and 5 ppm r e s p e c t i v e l y ,  we l l  below t h e i r  r e s p e c t i v e  

means f o r  t h i s  rock u n i t  (Table 6 ) .  

P y r i t e  i s  a l s o  common i n  t h e  Unit  3 vo lcan ics ,  

f r equen t ly  i n  f r a c t u r e s ,  and more o f t e n  i n  t h e  more f e l s i c  rocks.  



Summary of  Geology and ~ i n e r a l i z a t i o n  

The o l d e s t  rock u n i t  on t h e  p r o p e r t y  i s  a zoned s y e n i t e  

i n t r u s i o n .  The s y e n i t e  i t s e l f  ou t c rops  r a r e l y  b u t  a p o r p h y r i t i c  

l a t i t e  porphyry border  phase u n d e r l i e s  about  two- th i rds  o f  t h e  

p rope r ty .  The o t h e r  one - th i rd ,  t h e  south-west c o r n e r ,  i s  under- 

l a i n  by younger (probably T e r t i a r y )  v o l c a n i c s ,  r ang ing  i n  l i t h o -  

l ogy  from f e l s i c  t u f f  and r h y o l i t e s  t o  d i a b a s e  and b a s a l t .  A pos t -  

v o l c a n i c s  f a u l t ,  w i th  t h e  w e s t  s i d e  downthrown by a minimum o f  

1000 v e r t i c a l  f e e t  (305 m . )  i s  i n f e r r e d  t o  s t r i k e  a long  t h e  main 

t r i b u t a r y  s t ream,  account ing  f o r  t h e  l a c k  of  v o l c a n i c s  on t h e  east 

s i d e  of  t h i s  t r i b u t a r y .  

The Uni t  2 l a t i t e  porphyry shows p r o g r e s s i v e l y  more 

b l each ing  and a l t e r a t i o n  c l o s e r  t o  t h e  f a u l t .  Th is  may b e  due 

t o  a f a u l t - r e l a t e d  hydrothermal system, o r  due t o  e r o s i o n a l  

exposure of  a depth-dependent hydrothermal system p o s s i b l y  

a s s o c i a t e d  w i t h  t h e  s y e n i t e  i n t r u s i o n .  The t iming  of  t h e  

l a t t e r  p o s s i b i l i t y  would be  p re -vo lcan ic s ,  as opposed t o  

pos t -vo lcan ic s  f o r  t h e  f i r s t  exp lana t ion  ( s i n c e  t h e  f a u l t  

i t s e l f  i s  p o s t - v o l c a n i c s ) ,  and t h i s  would e x p l a i n  why t h e  

v o l c a n i c s  n e a r e s t  t o  t h e  f a u l t  are r e l a t i v e l y  f r e s h .  

N o  copper ,  z i n c  o r  molybdenum m i n e r a l i z a t i o n  was- 

found on t h e  p r o p e r t y ,  

SOIL GEOCHEMTSTRY 

I n t r o d u c t i o n  

The dominating phys iographic  f e a t u r e  on t h e  Whit 

c l a i m s  i s  t h e  deep gorge formed by t h e  t r i b u t a r y  of Whiteman 



Creek. This feature results in poorly developed, silty soils 

on the southwest-facing scree slopes and well developed pod- 

zols on the more heavily forested northeast-facing slope. The 

flat areas on the upper plateau have moderately to well developed 

godzols, developed in glacial till. 

Soil Profiles 

Three soil profile pits were excavated and sampled 

at various depths to determine the metal distribution in the 

soil horizons. These were in three different locations; one 

over altered and mineralized latite porphyry (SW-facing slope, 

Figure l), and over fresh latite porphyry (SW-facing slope, 

Figure 2), and one over pyritized Unit 3 volcanics (NE-facing 

slope, Figure 3). 

Profile #1 shows a very sharp reduction in metal values 

as the C horizon is reached. Copper and molybdenum both show 

B-horizon enrichment, but zinc increases steadily upwards, to 

reach a maximum in the A. horizon. One-possibility is that two 

distinct till sequences account for the sharp break at the C 

horizon. However, this is unlikely, since the soils on this 

south-west-facing slope are largely derived from upslope and 

hence are poorly developed. This could simply represent a very 

sharp geochemical partitioning between the B and C horizons. The 

maximum values are higher in this soil profile relative to the 

values of soil profile #2, thus supporting the hypothesis that 

the mineralized zone is adjacent to the fault, since profile #1 

is located very close to the fault. 
- 

Profile # 2  shows a zinc enrichment upwards similar to 

that of profile #l. Copper and molybdenum show the opposite 



p a t t e r n ,  reach ing  maxima i n  t h e  C hor izon.  

P r o f i l e  #3  i s  s i m i l a r  t o  p r o f i l e  #2,  w i t h  copper  and 

molybdenum i n c r e a s i n g  wi th  dep th  t o  t h e  C ho r i zon ,  and z i n c  

r each ing  a  maximum i n  t h e  o rgan ic - r i ch  A ,  hor izon .  However, 

molybdenum jumps t o  5  ppm i n  t h e  A. ho r i zon ,  p robably  due  t o  

t h e  a b s o r p t i v e  and complexing c a p a c i t y  of t h e  o r g a n i c  m a t e r i a l ,  

B-horizon samples taken f o r  a l l  t h r e e  p i t s  would g i v e  

m e t a l  v a l u e s  which w e r e  n o t  t h e  maxima, b u t  i n s t e a d  f a l l  n e a r  

o r  s l i g h t l y  below t h e  mean of  t h e  v a l u e s  over  t h e  e n t i r e  p r o f i l e ,  

Labora tory  Procedures  

The samples are d r i e d  and s i eved  t o  -80 mesh. For  

Cu, Mo and Zn, 0.5g.of t h i s  f r a c t i o n  i s  d i g e s t e d  i n  5  m l .  o f  a 

3:2 mix tu re  of 70% HC104 and concen t r a t ed  H N 0 3 ,  f o r  2.5 hours  a t  

2 0 0 ~ ~ .  The f i n a l  volume i s  a d j u s t e d  t o  25 m l .  w i t h  demine ra l i zed  

wate r .  This  s o l u t i o n  i s  t h e n  ana lysed  f o r  Cu, Zn and Mo us ing  

a Tec t ron  Mk V-VI atomic a b s o r p t i o n  spec t rometer .  

For uranium, - 5  g r .  of  -80 mesh f r a c t i o n  i s  d i g e s t e d  i n  

4 M  HN03 t o  d ryness ,  t hen  r epea t ed .  A p o r t i o n  of t h i s  s o l u t i o n  i s  

evapora ted  t o  d ryness  on a  p l a t i n u m  d i s h .  The sample i s  fused  

wi th  f l u x  a t  650°c, and ana lysed  f l u o r o m e t r i c a l l y  on a Turner I11 

Fluorometer . 
For  t ungs t en ,  a  .5 g r .  sample of  -80 mesh f r a c t i o n  i s  

fused  w i t h  pyrosu lpha te  f l u x  i n  a  fu rnace .  Th i s  fu sed  m a t e r i a l  

i s  leached  wi th  H C 1 ,  and compled w i t h  z i n c  d i t h o l  r eagen t .  Ana- 

l y s i s  done c o l o u r i m e t r i c a l l y  on a  spectrophotomer.  Sn i s  ana lysed  

i n  a  s i m i l a r  f a s h i o n .  



Sampling Procedures 

Soil samples were taken at intervals of 200 feet (61 m.) 

on picket lines spaced 800 feet (244 m.) apart, except for the two 

picket lines cut by Canadian Occidental Petroleum Ltd. employees, 

which provide 400 feet (122 m.) picket line spacings. The B hori- 

zon was sampled where pos5ible, otherwise the mineral soil below 

the humus was taken. A11 samples were stored in special heavy- 

duty high wet-strength kraft envelopes, and then sent to Chemex 

Labs Ltd., in Vancouver for analysis for copper, zinc and molybdenum. 

Actual geochemical reports are in Appendix 4 ,  
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Standard Samples 

To check t h e  r e p r o d u c e a b i l i t y  and q u a l i t y  of t h e  

a n a l y t i c a l  work, c o n t r o l  samples were r o u t i n e l y  submi t ted  w i t h  

every  b a t c h  of 35 samples.  The c o n t r o l  samples were prepared  

by s i e v i n g  t o  -80 mesh a  bulk  samples of s t ream sediment from 

McBride Creek,  nea r  t h e  Ashnola River .  

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

s t a n d a r d  samples are g iven  i n  Table 2  below. 

Table  2 S tandard  Sample S t a t i s t i c s  

PPm % d i f f  ??Pm % d i f f  PPm % d i f f  
No. - Cu - from mean 'z n from mean Mo from mean - 

Mean 278 3.0 164 2.0 3.8 8.2 

The above r e s u l t s  i n d i c a t e  t h a t  t h e  a n a l y s e s  f o r  t h e  

l e v e l s  t e s t e d  i n  t h e  c o n t r o l  sample f a l l  w i t h i n  t h e  a c c e p t a b l e  

l i m i t s  o f  p r e c i s i o n  f o r  t h e  geochemical t echn iques  used.  

S t a t i s t i c a l  Treatment of  R e s u l t s  

To determine mean and anomalous l e v e l s ,  t h e  geochemical  

v a l u e s  o b t a i n e d  from t h e  l a b o r a t o r y  (Appendix 4 )  were grouped i n t o  

f i x e d  r angss  (Tables  3 -5) .  Histograms w e r e  drawn t o  show t h e  

t o t a l  number of v a l u e s  w i t h i n  each  group (F igu res  5-7).  For  

copper and molybdenum, which show s i n g l e  p o p u l a t i o n s ,  t h e  v a l u e s  

h ighe r  t han  t h o s e  i n  t h e  main normal popu la t ion  w e r e  c l a s s e d  a s  



anomalous and eliminated from' further statistical treatment.. 

Zinc, however, shows two populations. considering-the soil 

samples derived from intrusive rocks (units 1, 2) as compared 

to those from volcanic rocks (Unit 3), it can been seen that 

the two sets have very different range of values and belong to 

different populations. Since the volcanics are of less possible 

economic importance than the intrusives, the lower popula- 

tion related to the volcanic soils were eliminated. 

Table 3 Statistical Date for Copper in Soils 

Cu (ppm) Total Frequency Cumulative Frequency Cumulative % 

Table 4 Statistical Data for Zinc in Soils 

Total Total 
Frequency Frequency Cumulative 
(all soils) (soils over intrusives Frequency 

Cumulative 
9 



S t a t i s t i c a l  .--- Data f o r  Molybdenum i n  S o i l s  

T o t a l  Frequency Cumulative Frequency Cumulative % 

from f u r t h e r  c a l c u l a t i o n s .  Thus f o r  z i n c  v a l u e s ,  o n l y  s o i l s  

d e r i v e d  from t h e  i n t r u s i v e  rocks  were taken  i n t o  c o n s i d e r a t i o n .  

The cumulta ive  f requency and cumula t ive  p e r c e n t  o f  

each group were ca l cu l a t ed (Tab1es  3-5, u s i n g  o n l y  t h e  main nor-  

mal popu la t ion .  This  cumulat ive  p e r c e n t  w a s  t hen  p l o t t e d  a g a i n s t  

t h e  m e t a l  v a lue  groups f o r  each meta l  (F igu res  8-10).  The v a l u e  

corresponding t o  t h e  50% l e v e l  on t h e s e  cumula t ive  f requency g raphs  

r e p r e s e n t s  t h e  mean of t h e  normal popu la t ion ,  hence i s  taken  a s  

t h e  background va lue .  These background v a l u e s  a r e  9 ,  164 and 

1 ppm f o r  copper ,  z i n c  and molybdenum r e s p e c t i v e l y ,  and t h e  anoma- 

l o u s  l e v e l s ,  determined from t h e  h i s tograms ,  a r e  +25,  +235 and 4-8 

f o r  copper ,  z i n c  and molybdenum r e s p e c t i v e l y .  

SUMMARY AND DISCIJSSIONS OF ANOMALIES 

The contour ing  of s o i l  va lues  on t h e  Whit c la ims  

o u t l i n e d  s e v e r a l  anomal ies ,  which w i l l  be  d i s c u s s e d  i n  o r d e r  

of  importance f o r  copper ,  z i n c  and molybdenum r e s p e c t i v e l y .  
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Copper Anomalies 

Anomaly A 

Location: Extends nor th  t o  b a s e l i n e  on L32W, south  t o  t i e  

l i n e  on L16W. 

Trend of t h e  Anomaly: roughly along volcanic- in t rus ive  c o n t a c t ,  

o r  NW-SE . 
Range of Values f o r  Cu: 37-116 ppm 

Dimensions of t h e  Anomaly: 4800 x 1200 f t .  (1464 x 366 m . )  

Coincident anomalies f o r  Elements, and Rela t ionships  t o  Geology: 

No coinc ident  major anomalies f o r  o t h e r  elements,  

Anoamly A f a l l s  j u s t  on t h e  volcanic  s i d e  of t h e  Unit  3-Unit 2 

c o n t a c t ,  and t r ends  roughly p a r a l l e l  t o  it. 

I n t e n s i t y  of t h e  9nomaly: Low 

Cause of t h e  Anomaly: high background Cu content  of t h e  vo lcan ics ,  

p a r t i c u l a r l y  Unit 3c, a s  shown by Table 6. 

Recomrnendaions: no a c t i o n  be taken. 

Anomaly #B 

Location: Centre of L22E, 43s 

Trend of t h e  Anoamly: NE-SW 

Range of t h e  va lues ,  f o r  Cu: 63-76 ppm 

Dimensions of t h e  Anomsly: 700 x 150 f e e t  (213 x 47 m . )  

Coinc ident '~noma1ies  f o r  Elements, and t h e i r  Rela t ionships  

t o  Geology, Geophysical anomalies, e t c .  

No coinc ident  anomalies f o r  o the r  elements.  

Over l ies  Unit 2 l a t i t e  porphyry. No coinc ident  rock o r  

stream geochemistry anomalies, b u t  t h i s  anomaly i s  i n  l i n e  

w i t h  t h e  ex t rapo la ted  t r end  of anomalies A f o r  molybdenum 

and z inc .  



Intensity of the Anomaly: low 

Cause of the Anomaly: Probably due to erratic mineralization in 

Unit 2, related to the same mineralization processes causing 

Anomaly A for molybdenum and zinc. 

Recommendations: no action to be taken. 

Zinc Anomalies 

Anomaly #A - 
Location: extends NW to at least LlGW/OS, SE to L16E/27S 

Trend of the Anomaly: NW-SE 92(parts) 

Range of values for Zn: 330-1240 ppm 

Dimensions of the anomaly: 1000 ft. x 4200 ft (305 x 1281 m.) 

(main part) 

Coincident Anomalies for Elements, and Relationships to Geology, 

Geophysical Anomalies, etc., 

This anomaly coincides roughly with Anomaly A 

for molybdenum, and trends roughly parallel to the fault, 

being mostly on the east side of it overlying the bleached 

and altered area of Unit 2 latite porphyry. Two original 

Princeton Project anomalous stream sediment samples lie 

downstream from this anomaly, but only one anomalous stream 

silt is indicated using this survey's higher anomalous 

levels. Rocks in the anomaly area are not notably high in 

zinc. 

Intensity of the Anomaly: moderate 

Cause of the anomaly: mineralization associated with a fault- 

localized hydrothermal system. 

Recommendations: trenching should be carried out in the area 



of L0+00/13S, which i s  t h e  a r e a  of co inc ident  highs f o r  molybdenum 

and copper,  t o  expose any f r e s h  su lphide  minera l i za t ion  p r e s e n t .  

Anomaly #B 

Location: c e n t r e  a t  L12W/19S 

Trend of  t h e  Anomaly: NW-SE 

Range of Values f o r  Zn: 392-482 ppm 

Dimensions of t h e  Anomaly: 1600 x 200 f t .  ( 4 8 4  x 61 m . )  

Coincident Anomalies f o r  Elements, and Rela t ionships  t o  

Geology, Geophysical Anomalies, e t c . :  

P a r t i a l l y  co inc ides  with Anomaly A f o r  molybdenum, 

and t r e n d s  p a r a l l e l  t o  Anomaly A f o r  z inc ,  which is  much 

l a r g e r .  Also l i k e  Anomaly A f o r  z inc ,  it i s  under la in  by 

a l t e r e d  Unit 2 l a t i t e  porphyry, i s  p a r a l l e l  t o  t h e  main f a u l t  

and i s  upstream from one anomalous stream s i l t  sample. 

I n t e n s i t y  of t h e  Anomaly: low-moderate. 

Cause of t h e  Anomaly: t h e  same f a u l t - r e l a t e d  m i n e r a l i z a t i o n  

processes  causing Anomaly A f o r  z inc  (and molybdenum). 

Recommendations: no a c t i o n  be taken pending r e s u l t s  of 

t renching  of Anomaly A f o r  z inc .  



Anomaly #C 

Location: c e n t r e  a t  L28E/6S 

Trend of t h e  Anomaly: NW-SE 

Range of Values f o r  Zn: 344-482 ppm 

Dimensions of t h e  Anomaly: 400 f t .  x a t  l e a s t  2200 f t . ( 1 2 2  x 671 m . )  

Coincident Anomalies f o r  Elements, and Rela t ionships  t o  

Geology, Geophysical Anomalies, etc.:  

P a r t i a l l y  co inc ides  wi th  Anomaly C f o r  molybdenum, 

which is  much smal ler .  L i t t l e  outcrop i n  anomaly a r e a ,  b u t  

rock i s  i n f e r r e d  t o  be f r e s h  Unit 2 l a t i t e  porphyry. The 

anomaly i s  dra ined  by a s t ream which i s  anomalous i n  z i n c  

through i t s  e n t i r e  sampled l eng th ,  w i t h  a high va lue  of 

1440 ppm. 

I n t e n s i t y  of t h e  Anomaly: low-moderate 

Cause of t h e  Anomaly: s i n c e  t r e n d  is  same a s  Anomalies A,  

B f o r  z inc ,  t h i s  anomaly probably due t o  s i m i l a r  mineral iza-  

t i o n  processes ,  poss ib ly  i n d i c a t i n g  a second p a r a l l e l  f a u l t .  

Recommendations: e x t r a  ground should be s taked t o  t h e  n o r t h  

and e a s t  of Anomaly C f o r  z inc ,  t o  f u l l y  i n v e s t i g a t e  t h e  

cause of t h e  above-mentioned anomalous stream. 



Molybdenum Anomalies 

Anomaly #A 

Location: centre at L4W/14S (4 parts) 

Trend of the Anomaly: NW-SE 

Range of Values for Mo: 9-58 ppm 

Dimensions of the Anomaly: 2600 x 900 feet. (793 x 274 n.) 

Coincident Anomalies for Elements, and Relationships to 

Geology, Geophysical Anomalies, etc.: 

Partially coincides with  nom ma lies A and B for 

zinc, and encloses two small copper anomalies. Like the 

main zinc anomalies, it trends roughly parallel to and 

closely east of the fault, and overlies bleached and altered 

Unit 2 latite porphyry, No anomalous streams are indicated 

by this survey's levels, but the Princeton Project showed 

one anomalous sample using these lower limits, Rocks sampled 

in this area show some high values like 18 and 90 ppm Mo. 

Intensity of the Anomaly: moderate 

Cause of the Anomaly: mineralization related to a fault- 

localized hydrothermal system, resulting in both zinc and 

molybdenum mineralization. 

Recommendations: as recommended for Anomaly A for zinc, 

trenching should be carried out, first on the coincident 

zinc and molybdenum highs at L0+00/13S, to expose any fresh, 

unoxidized sulphides present. 



Anomaly #B 

Location: centre at L44E/33S (two parts) 

Trend of the Anomaly; circular 

Range of Values for Mo: 10-60 ppm 

Dimensions of the Anomaly: 160- x at least 1400 ft. 

Coincident Anomalies for Elements, and Relationships to Geology 

Geophysical Anomalies, etc.: 

coincides with two copper anomalous samples. No 

outcrop in this area, but is thought to be fresh Unit 2 

intrusive. This is the closest molybdenum anomaly to that 

located by Noranda Exploration, farther to the northeast. 

The two streams sampled downstream of this anomaly show only 

two anomalous samples, about 4000 feet (1220 m.) north of it. 

Intensity of the Anomaly: moderate 

Cause of the Anomaly: possible erratic molybdenum mineralization. 

Recommendations: no action be kaken 



Anomaly #C 

Location: c e n t r e  a t  L30E/13S 

Trend of t h e  Anomaly: E-W 

Range of Values f o r  Mo: 7-10 ppm 

Dimensions of t h e  Anomaly: 1000 x 150 f t .  ( 305  x 4 6  m . )  

Coincident Anomalies f o r  Elements, and t h e i r  Rela t ionships  t o  

Geology, Geophysical Anomalies, e t c . :  

P a r t i a l l y  co inc ides  wi th  Anomaly C f o r  z inc ,  which - 
i s  much l a r g e r .  L i t t l e  outcrop i n  t h i s  a r e a ,  b u t  underlying 

rock i s  i n f e r r e d  t o  be f r e s h  Unit 2 l a t i t e  porphyry. 

I n t e n s i t y  of t h e  Anomaly: low 

Cause of t h e  Anomaly: p o s s i b l e  minera l i za t ion  r e l a t e d  t o  

Anomaly C f o r  z inc ,  hence a  poss ib le  f a u l t .  

Recommendations: a s  recommended f o r  Anomaly C f o r  z inc ,  e x t r a  

ground should be acquired t o  t h e  nor th  and e a s t  of t h e  p r e s e n t  

n o r t h e a s t  corner  of t h e  proper ty ,  and t h e  cause of Anomalies 

C f o r  z inc  and molybdenum, a s  we l l  a s  t h e  anomalous s t reams,  

i n v e s t i g a t e d .  



ROCK GEOCHEMISTRY 

The cause of s o i l  anomalies may be due t o  an 

abnormally high background of c e r t a i n  rock u n i t s  and n o t  t o  

su lph ide  minera l i za t ion .  To determine whether o r  no t  such a  

condi t ion  e x i s t e d ,  rock chip samples of t h e  major rock u n i t s  

were c o l l e c t e d  over t h e  claim group,  a t  1000-foot (305m.)intervals  

on t h e  p i c k e t  l i n e s  (Plan 6 ) .  

There were i n s u f f i c i e n t  samples taken f o r  any 

rock u n i t  t o  be t r e a t e d  s t a t i s t i c a l l y .  However, Table 6  

below g ives  t h e  average metal  content  of t h e s e  rocks u n i t s ,  

I t  shows t h a t  t h e  volcanic  rocks have a  h igher  background of 

copper and z inc ,  accounting f o r  Anomaly A i n  copper over 

t h e s e  volcanics .  However, t h e  h ighes t  va lues  f o r  a l l  t h r e e  

metals  a r e  found i n  t h e  Unit 2 l a t i t e  porphyry, and u s u a l l y  

i n  t h e  a l t e r e d  zone near  t h e  f a u l t .  This sugges ts  some 

minera l i za t ion  process  which r a i s e s  t h e  metal  va lues  i n  some 

p a r t s  of Unit 2 t o  we l l  above background l e v e l s .  This  i s  

e s p e c i a l l y  t r u e  f o r  Mo. Appendix 3 gives  d e t a i l s  of  t h e  rock 

samples taken. 

Table 6 Average Metal Content of Rock Units 

Copper Zinc Molybdenum 
No. of Range of Range of Range of  

Unit  Samples Values Average Values Average Values Average 



STREAM GEOCHEMISTRY 

The o r i g i n a l  Nicky P r o j e c t  o u t l i n e d  Anomaly #30  around 

t h e  main t r i b u t a r y  s t ream on t h e  p r o p e r t y  and a smaller t r i b u t a r y  

which i s  l a r g e l y  n o r t h  of t h e  p rope r ty .  Of t h e  t h i r t e e n  o r i g i n a l  

samples,  e i g h t  were over  t h r e s h o l d  f o r  z i n c ,  n i n e  f o r  molybdenum 

and o n l y  one f o r  copper.  

A s  p a r t  of t h i s  survey ,  4 3  stream samples were t aken  

from t h e  main t r i b u t a r y  s t ream,  t h e  o t h e r  s m a l l e r  t r i b u t a r y ,  and 

a  nearby even sma l l e r  one (P lan  5 ) .  These samples c o n s i s t e d  of  

s t ream s i l t  taken from below water  l e v e l ,  d r i e d  and an lyzed  f o r  

copper ,  molybdenum, z i n c ,  t i n ,  t ungs t en  and uranium by Chemex Labs 

Ltd.  i n  Vancouver. Actua l  r e s u l t s  a r e  given i n  Appendix 4 ,  

Since  i n s u f f i c i e n t  samples w e r e  t aken  from which meaning- 

f u l  s t a t i s t i c a l  parameters  could  be c a l c u l a t e d ,  t h e  anomalous and 

t h r e s h o l d  l e v e l s  marked on P lan  5 a r e  t h o s e  of  t h e  o r i g i n a l  P r ince ton -  

Nicky r e g i o n a l  s t ream survey.  They show t h a t  t h e  o r i g i n a l  Nicky 

anomaly #30  has  been reproduced,  w i t h  anomalous o r  probably anoma- 

l o u s  z i n c  and molybdenum over  t h e  e n i t r e  sampled l e n g t h  of  t h e  

main t r i b u t a r y  c r eek .  The two sma l l e r  c r e e k s  a t  t h e  n o r t h e a s t  

co rne r  of  t h e  p rope r ty  a r e  a l s o  anomalous i n  z i n c  and nolybdenum, 

wi th  h igh  v a l u e s  of 1440 ppm Zn, and 42 ppm Mo. 

Histograms were drawn, u s ing  t h e  d a t a  a v a i l a b l e  (F igu res  

11-13) .  For  copper ,  t h i s  shows a  d i s t r i b u t i o n  s l i g h t l y  lower t h a n  

t h e  r e g i o n a l  popula t ion .  Zinc i s  very c l o s e  t o  t h e  r e g i o n a l  d i s t r i -  

b u t i o n ,  and molybdenum i s ,much  h ighe r .  
.- 



The stream anomaly on the main tributary creek is ex- 

plained by the zone of intense bleaching and alteration adjacent 

to the fault, with the coincident soil anomalies for zinc and molyb- 

denum indicating mineralization associated with this alteration. 

The smaller stream at the northeast corner was not traced to a 

discrete soil anomaly over the small part of it lying on the pro- 

perty, and the lack of outcrop in this area makes a geological 

explanation difficult. 

The stream samples were also analysed for Sn, W, and 

U. The first two metals were present in insignificant amounts 

in all three streams. However, uranium did show appreciable 

amounts in the stream at the northeast corner of the property, 

being anomalous throughout its entire sampled length, using the 

anomalous limits estimated from the range of values (Plan 5). 

The main tributary stream had low values for U, although a small 

tributary to the west of it showed one value of 94 ppm, and the 

small stream at the far east end, off the property also showed 

fairly low values. The one anomalous stream, therefore, coin- 

cides with the zinc-molybdenum anomalous dispersion, and further 

work to investigate the source of these anomalous levels. 
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CONCLUSIONS 

The o l d e s t  rock on t h e  p r o p e r t y  i s  a l a t i t e  porphyry 

which i s  a border  phase of  a l a r g e  s y e n i t e  i n t r u s i o n ,  which it- 

s e l f  ou t c rops  ve ry  l i t t l e .  This  has  undergone e r o s i o n  and weather-  

i n g  p r i o r  t o  i t s  being covered by v o l c a n i c s  of p robable  T e r t i a r y  

age.  A f a u l t  s t r i k i n g  1 4 2 O ~  has  r e s u l t e d  i n  a l i n e a r  t r i b u t a r y  

stream f lowing a g a i n s t  t h e  Whiteman Creek flow. Th i s  f a u l t  h a s  

a minimum v e r t i c a l  s l i p  component of  1000 f e e t  (305 m . )  w e s t  s i d e  

down, and r e s u l t s  i n  t h e  p r e s e n t  occur rence  of  t h e  v o l c a n i c s  on 

t h e  w e s t  s i d e  of  t h e  f a u l t .  The o l d e s t  v o l c a n i c s  i n  t h e  exposed 

s e c t i o n  on t h e  p rope r ty  a r e  f e l s i c  t u f f  and r h y o l i t e ,  g rad ing  up- 

wards through a n d e s i t e  t o  b a s a l t  and d i a b a s e  f lows.  No molybdenum, 

z i n c  o r  copper m i n e r a l i z a t i o n  was found on t h e  p rope r ty .  The most 

impor tan t  anomaly i s  a c o i n c i d e n t  zinc-molybdenum anomaly t r e n d i n g  

p a r a l l e l  t o  and p a r t l y  over  t h e  f a u l t  zone, and c o i n c i d i n g  w i t h  t h e  

zone of  b leach ing  and a l t e r a t i o n  i n  t h e  Uni t  2 l a t i t e  porphyry.  

This  sugges t  t h e  presence  of m i n e r a l i z a t i o n  r e l a t e d  t o  a f a u l t -  

l o c a l i z e d  hydrothermal system. The major copper  anomaly i n  s o i l s  

occu r s  over  t h e  o l d e r  v o l c a n i c s ,  and i s  due t o  a h i g h e r  rock back- 

ground than  t h e  i n t r u s i v e s .  Stream sediment geochemist ry  r ep ro -  

duces  t h e  o r i g i n a l  anomaly and draws a t t e n t i o n  t o  a s t ream running 

o u t  of t h e  n o r t h e a s t  c o r n e r  of t h e  p r o p e r t y  which r u n s  h igh  i n  z i n c ,  

molybdenum and uranium and has  a p o s s i b l e  meta l  sou rce  t o  t h e  no r th -  

e a s t  of the  p r e s e n t  c l a im  group. 



RECOMMENDATIONS 

It is recommended that trenching be undertaken, first 

in the area of L0+00/13S, which is the area of coincident zinc 

and molybdenum soil geochemistry highs. This may expose fresh, 

unoxidized sulphides in the altered latite porphyry. 

Secondly, it is recommended that the cause of the ano- 

malous stream at the property's northeast corner be more fully 

investigated by staking additional claims to the north and east 

of the present northeast corner. 

Respectfully submitted 

C .C . Macdonald 

TORONTO 

September 30,  1975 



APPENDIX 1 

C l a i m  P o s t  D a t a  

C l a i m s  

W h i t  1 
2 

W h i t  1 
2 
3 
4 

W h i t  3 
4 
5 
6 

Whit 5 
6 

W h i t  7 
8 
9 

1 0  
W h i t  9 

1 0  
11 
1 2  

Whit 11 
1 2  

" 1 3  
1 4  

T a g  N o .  L o c a t i o n  

L28W/0+50S 
I t  

L26+50W/14+5OS 
I I  

I I  

I t  

L25W/29+20S 
I t  

11 

I I  

L2 3+20W/43+20S 
I1  

L0+00/0+00S 
I1  

I I  

I1  

L4E/27+60S 
11 

I1  

11 

L6E/42+60W 
11  

L2 8E/2N 
I1  

L29+50E/13S 
I *  

I1 

I I  

L31+20E/27S 
I1  

I I  

11 

L33+4OE/41+70S 
11 

D a t e  
S t a k e r  S t a k e d  

G . R . C r a f t  Oct, 1 9  74  
fo r  IS 

C a n a d i a n  O c c i d e n t a l  " 
P e t r o l e u m  L t d .  I1 

I1  



APPENDIX 2 

Claims 

P a t  19 
20 
2 1  
22 

S a l  13  
1 4  
15 
16 

Sue 15 
16 
17  
18 

Faye 5 
6 

W i t  23 
24 
2 5  
26 

Tag No. 

Old Claim P o s t  D a t a  

Locat ion S t a k e r  
D a t e  
S taked  

G .Plassmay Aug.3,66 
f o r  Noranda I1 

E x p l o r a t i o n  I) 
I1 I1 

David A.McAuslan June28, 
f o r  Kennco 19 73 
(Western) II 

E x p l o r a t i o n  Ltd. I#  

G.Leary f o r  Nov.7,64 
I1 I t  

P . Laf l e u r  May2 3, 
I1 1967 

D.Dupre f o r  June 18 ,  
Cominco Ltd.  19 70 

11 11 

I1 I1 



APPENDIX 3 

Sample 
No. 

D e t a i l s  and Values of Rock Chip Samples - 

Rock Cu Mo 
Location Type Descr ipt ion ( P P ~ )  (PPm) . 

f r e s h  3 
f r e s h  3 
f r e s h  3 
p a r t i a l l y  bleached 1 
p a r t i a l l y  bleached 4  

7 
6 

bleached, dissemina- 
t e d  su lph ides  6 
70% K-spar c r y s t a l s  6 
Py i n  vugs,bleached 
f r e s h  1 
p a r t i a l l y  bleached 
much hem. 3 
heav i ly  bleached, 3 
s i l i c i f i e d  
p a r t i a l l y  

127 
p a r t i a l l y  bleached 420 
p a r t i a l l y  bleached 35 
f r e s h  2 3  
hybr id  phase 2 1  
Dick's  mineral iza-  101 
ti on 
hybr id  phase? heavy 152 
f r a c t u r i n g  

84 
Py i n  f r ac tu res them.  86 
hemat i te  on f r a c t u r e s 2 8  
s l i g h t  ep ido te ,  24 
c h l o r i t e  

21  
1% P y , s l i g h t  e p i d o t e  26 
heavy epidoke , 15  
s l i g h t  c h l o r i t e  25 



APPENDIX 4 

CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Cmadinn Cleeidmtal Petxnletnn Xtd. 

lIfilerals Divlsforz 
901 - X5f KgPlnton k ~ e .  E. 582 5 (!8ljcT) 
Toronto, Orlt, 

ATTN : 

212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 
AREA CODE: 604 
TELEX: 043-52597 

CERTIFICATE NO. 3.5511 

INVOICE NO. 15 of&% 
RECEIVED A L I , ~ . ~ ~  / 75 

ANALYSED Sept.9/75 

SAMPLE NO. : 
PPh? PPM FP'M 
Tin Tun 3s tgn l J ~ & r n  1 

60 < I rass* NSS* 
6 1 c l 5 XGS 
6 2 < 3. .- -- 6 . _- 2 S O  
6 '3 c 3 .v<* $.I,\ 

!. e +.> +-7 

6 $ c 3- G 7 4i 
6 5 1 ETSS* NSS* 
66 < 1 kIS85Jr z?sS* 

=I 5 7 7 -  
14 4.5 %Y?SS-not sufficient sample 

m MEMBER w CANADIAN TESTING 

ASSOCIATION 

CERTIFIED BY:  .. 

<. ' 



212 BROOKSBANK AVE. 
NORTH VANCO1JVER.B C. 
CANADA V7J 2C1 
TELEPHONE- 985-0648 

CHEMEX LABS LTD, a::;ODE 
604 

*b 043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS a RZGISTEHED ASSAYERS 

CERTliFIGATE OF' ANA%'fS%S CERTIFICATE NO. 35212 

TO: 
Cnnac!li~n Ot c i r l cn tn l  Pctrolaa:m TXd. 
! 1ineraJ.s :Yv.iaPon 
801 - 161 I;glLntun Ave. E. 

ATTN: Toronto, &t. 

INVOICE NO. 

RECEIVED 

ANALYSED 

-- 
SAMPLE NO. : 

PPf4 VP1.I PP1T 
Tln Tunqs ten 'fJr.cmitm 

- 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 
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12 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 

CHEMEX LABS LTD. ;,":,","ODE- 
604 

L 04T52597 

ANALYTICAL CHEMISTS GEOCHEMISTS 0 REGISTERED ASSAYERS 

CERTIIFIGA'rE OF AadAbYSSS 
TO: Canadian Occidenta l  Petroleum Ltd. 

Minerals  Div is ion  

CERTIFICATE NO. 35028 

INVOICE NO. 14402 

801 - 1 6 1  Egl in ton  Ave. Eas t  ( \ h i t  ) J u l y  21/75 
Toronto, Ontar io  

ATTN: ANALYSED J u l y  2 4 / 7 5  
M r .  B .  Cook cc: D r .  R. Wal l i s  

SAMPLE NO. : 
PPM PPM PPM 
Copper Molybdenum Zinc -- 

11847 1 8  6 6 7 

' B MEMBER 

CANADIAN TESTING 

ASSOCIATION 

I 

C E R T I F I E D  B Y .  , 
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12 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 
' 4 ~ , ~ ~ , $ $ $  TELEPHONE 985 0648 

AREA CODE- - 604 
L +.. . <#+:.R CHEMEX LABS LTD, TELEX 043-52591 

e ANALYTICAL CHEMISTS * GEOCHEMISTS * REGISrERED ASSAYERS 

CER-TIIFBGATE OF hb!.i49,.?fSES CERTIFICATE NO. 35029 

TO: Canadian Occidenta l  Petroleurn L t d .  
Minerals  Div is ion  
801 - 1 6 1  Egl in ton  Ave. Eas t  (Whit) 

INVOICE NO. 14402 

J u l y  21/ 75 
Toronto, Ontar io  

ATTN : ANAL'fsED JULY 24/75 
7- 

M r .  B. Cook cc: D r .  R. Wallis 
I 

SAMPLE NO. : PPM PPM PPM 
C s p e r  Mol~bdenum Zinc 

6 7 1 2  1000 
11968 5 8 15  1280 
11969 1 3  1 7 7 
119 70 2 0 3 152 ---I 

L I 

MEMBER 

CANADIAN TESTING 
CERTIFIED ... 

ASSOCIATION 
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2 BROOKSBANK AVE. 

NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE 985-0648 

CHEMEX LABS LTD. E Y ~ ~ ~ -  604 
04352597 

ANALYTICAL CHEMISTS GEOCHEMISTS o REGISTERED ASSAYERS 

cER"B"lFiCATE OF n83A!-YSdS CERTIFICATE NO. 35023 

TO: Canadian Occidenta l  Petroleum L t d .  INVOICE NO. 
Minerals  Div is ion  

14399 

801 - 161 Eg l in ton  Ave. Eas t  (whit) 5825 RECEIVED Ju ly  21/75 
Toronto, On ta r io  

ATTN : M r .  B . Cook D r .  R . Wall i s  ANALYSED J u l y  24/75 

SAMPLE NO. : PPM PPM PPM 
onper Molvb denum Zinc -- - 

3175 256 4 152 
3176 2 0 14  36 
3177 1 4  3 83  
3178 22 4 131 
31 79 114 3 2 8 o p . - - . . - -  
3180 3 4 4 72 
3181 35 < 1 7 2 
31 82 22 < 1 8 0 
3183 1 7  < 1 6 0 
3 1 8 4 1 3  < 1 5 7 
3185 1 7  < 1 123 
3 186 19 1 86 

L 3187 2 1 < 1 8 3 
3188 45 3 6 2 

_ 1 1 8 4 ~ 8 - . - 5 L -  
3190 3 5 1 60 
319 1 43 1 6 2 
3192 4 7 < 1 50 
3193 48 1 5 2 
3194 31 1 4 7 
319 5 116 i 1 6 0 
3196 49 < 1 5 7 
319 7 6 < 1 255 
319 8 25 < 1 108 

1 1  99- . I n - - 1 1 E 2 5  
3200 16 9 482 
3356 6 4 5 0 
335 7 275 4 164 
3358 16 < 1 45 
3 5 3 - 1 3 .  L 5 7 5 
3360 16 6 1240 
3361 54 1 5  525 
336 2 31 4 466 
3363 7 1 450 

-3366 -- - -- 26- ---6 ---_ -- -_ -_ _-1SL4 -- _ --- -- 
3365 7 1 248.  
336 6 7 1 2 64 

1 2  3 184 
8 < 1 400 

so-- - - 
7 5 25 5 2 



12 BHOOKSBANK AVE. 
NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 
TELEPHONE 985 0648 

CHEMEX LABS LTB. E E ~ ~ ~  043-52597 604 

ANALYTICAL CHEMISTS GEOCHEMISTS PEGlSrERED ASSAYERS 

CERTI%ICATE OF ~dbd~b\b\'S!S CERTIFICATE NO. 35024 
TO: Canadian Occidenta l  Petroleum Ltd.  INVOICE NO. 

Minerals  D iv i s ion  14399 
801 - 1 6 1  Egl in ton  Ave. Eas t  RECEIVED J u l y  2 1 / 7 5  

L 

Toron to ,  Ontar io 
ATTN: ANALYSED 

M r .  B .  Cook cc: D r .  R. Wal l i s  , --- 
J u l y  2 4 / 7 5  

SAMPLE NO. : PPM PPM PPM 
--- Copper Molybdenum Zinc ---- 

3370 1 4  2 525 
3371 1 3  4 330 
3372 19  11 482 
33 73 2 1 12  1120 
.--3a- 1 7 7  2 Q ! ! _ .  ___- 

33 75 1 3  5 80 
3376 1 0  < 1 6 7 
3377 6 6 2 72 
3378 5 8 2 67 ' 

33 79 37 2 5 7 
3380 3 7 2 6 2  
3381 4 8 1 127 
3382 4 9 .( 1 174 
3383 1 6  < 1 102 
3384 9 < 1 72 
33 85 1 8  < 1 60 
3386 1 7  < 1 5 7 
3387 2 4 < 1 6 7 
3388 1 7  < 1 7 7 

. 3389 9 < 1 7 5 
339 0 11 < 1 9 8  
3391 1 0  < 1 80 
339 2 1 4  < 1 70 
339 3 16 < 1 75 
3394 1 5  --- < 1 4 7 
3395 30 < 1 7 0 
339 6 2 2 < 1 6 7 
339 7 275 4 160 
339 8 83 4 1 6 7 

- 3 9 L -  14- 5 4 7 
3400 11 1 89 
34 89 1 0  < 1 32 
3490 2 4 < 1 7 2 
349 1 2 3 2 6 2 

1 5  1 6 2 --34P?- - -- -- - -  - - - 
3493 15 1 115 
3494 7 < 1 265 
3495 1 0  4 9 2 

4 248 
349- 2 - ~~~~~ i! 26 52 

189 

-- 
M E M B E R  

CANADIAN TESTING . .- 
ASSOCIATION 



- 55 - 
12 BROOKSBANK AVE. 

NORTH VANCOUVER,B.C. 
CANADA V7J 2C1 
TELEPHONE 985-0648 

CHEMEX LABS LTD. ?E;ODE 
604 

043-52597 

* ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFBCh4TE OF ANALYSIS CERTI FICATE NO. 35025 

TO: Canadian Occidenta l  Petroleum L t d .  INVOICE NO. 14399 
Minerals  Div is ion  
801 - 1 6 1  Egl in ton  Ave. East  (Whit ) 5875 HECEIVED J u l y  21/75 

Toronto, Ontar io  
ATTN: ANALYSED 

M r .  B. Cook 
July  24/75 

cc:  D r .  R. Wal l i s  
-- 

SAMPLE NO. : 
PPM PPM PPM 
Copper Molybdenum Zinc 

-3533 -- -. - _- -- - 1 8 8  4 3 4 -  -. _- _ 
3534 1 7  7 67 

17 8 6 0 
45 < 1 72 

3602 3 8 < 1 70 
3 6  D L - -  - _ 2 4 ~ 1 _ _ _ -  ---- 
STD. 

i 
75 25 50 
--- -- 

MEMBER 
C E R T I F I E D  B Y .  , 

CANADIAN TESTING 

A 5 5 0 C I A T I O N  



12 BROOKSUANK AVE. 
NORTH VANCOUVER,B.C. 
CANADA V7J 2C1 
TELEPHONE. 985-0648 

huw CHEMEX LABS LTD. ~ ~ ~ ~ x c O D E ~  043-52597 - M4 

ANALYTICAL CHEMISTS GEOCHEMISTS r REC4;STEHED ASSAYERS 

CERrlFlc,ATz OF AHALYS!S CERTIFICATE NO. 35026 

TO: Canadian Occidenta l  Petroleum Ltd. 
Minerals  Div is ion  

INVOICE NO. 14399 

801 - 1 6 1  Egl in ton  Ave. Eas t  (Whit) 5875 RECEIVED J u l y  21/75 

A,,,: M r .  B. Cook cc: D r .  R. Wal l i s  ANALYSED 
J u l y  24/75 

SAMPLE NO. : 
PPM PPM 

Copper Molybdenum Zinc 
1 4 7 

,-I I 
MEMBER 

CANADIAN TESTING 
CERTIF IED B Y :  .:;:.... . ............ ................................................... 

ASSOCIATION 



- b /  - 
12 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

\*- TELEPHONE: 985-0648 

CHEMEX LABS LTD. ;::,"XcODE: 
604 

'c 
- , bd 043-52597 

o ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CEWTilFlCATE OF AF*IIARY%SS CERTIFICATE NO. 35027 

TO: Canadian Occidental  Petroleum Ltd. INVOICE NO. 14399 
Minerals Division 
801 - 161  Egl in ton  Ave. East  (Whit) 5875 RECEIVED J u l y  21/75 

ATTN : 
Toronto, Ontario ANALYSED J u l y  24/75 

--- M r .  B. Cook cc:Dr. R. Wallis 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 



J U  

12 BHOOKSBANK AVE. 
NORTI-1 VANCOUVER. B.C. 
CANADA V7J 2C1 

. > TELEPtiONE. 985-0648 

L CH EM EX LABS LTD. T A F Z ~ ~ ~ ~ ~ .  043-52597 604 

r ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

TO:  Canadian Occidenta l  Petroleum Ltd. 
PIinerals Div is ion  
801 - 161  Egl in ton  Ave. Eas t  (Whit) 5875 

INVOICE NO. 14399 

RECEIVED J u l y  21/75 
Toronto, Ont. 

ATTN : ANALYSED J u l y  24/75 
M r .  B. Cook cc:  D r .  R. WUis 

I S A M P L E  NO. : 
PPM PPM PPM 
Copper Molybdenum Zinc - --- 

31201 71  <1 80 ROCK GEOCHEM 

I ' STD. 75 25 5 0 I 
I-_ I 

M E M B E R  
C E R T I F I E D  BY;, c , ~ . C L  C .L..)-------- 

C A N A D I A N  TESTING 

AS'+OrI'%TIC)N 



- 59 - . 2  BROOKSBANK AVE. 

NORTH VANCOUVER,B.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 

CHEMEX LABS LTD. 043-52597 604 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental  Petroleum Ltd . ,  I N V O I L ~  IYU. I- J V V  

Minerals Divis ion  
801 - 161 Egl in ton  Ave. East  

RECEIVED July 14,  1972. 

Toronto, Ont .  M4P 155 
"5825" 

ANALYSED J u l y  17,  1975. 
ATTN: M r .  B. Cook c. c. D r .  R. Wal l i s  - 

SAMPLE NO. : 
PPM PPM PPM 
c o a e r  Molybdenum Zinc 

3058 12 1 7 5 

3059 7 < 1 144 
3060 10 < 1 10 5 

3061 7 7 14 
.(3hZ 14 - -- b~_ -c - - -  
3063 10 2 80 

3072 8 < 1 57 
3073 6 3 2 8 
3074 2 0 10 83 5 5 
3Q115 10 6 
3076 8 1 131  
3077 18  4 140 
3079 16 4 152 
3080 7 2 194 

- ~ r X i ~ - l e _ - ~  3 - 2 - 1 8  - 
3082 8 2 255 
3083 12 1 206 
3084 14 3 29 5 

3085 7 3 240 
3086 7 3 233 
3087 8 1 155 
1088 12 

9 179 

____ ____________- L_------ ____-- 
i 

* 74 2y---- 52 
-- . , 

MEMBER CERTIF IED B Y :  d 

J 
CANADIAN TESTING 

ASSOCIATION 



- 60 - 
2 BROOKSUANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 
''?yps, 3 .! TELEPHONE. 9850648  

CHEMEX LABS LTD. ECXCoDE.  - 604 

'*r ,...".. > 'U't 043-52597 

0 ANALYTICAL CHEMISTS * GEOCHEMISTS * HEGlS'iEFtECI ASSAYERS 

CEW'TIFICATE OF ANAL,YSi$ 
1-0: Canadian Occidental Petroleum Ltd., 

Minerals Division 

CERTIFICATE NO. 29871 

INVOICE NO. 14308 

801 - 161 Eglinton Ave. East "5825" RECEIVED July 14, 1975. 
Toronto, Ont. M4P 155 

ATTN: Mr. B. Cook C . C .  Dr R. Wallis ANALYSED July 17, 1975. 

SAMPLE NO. : 
PPM PPM PPM 
Copper Molybdenum -- Zinc 

3312 8 < 1 135 

_I 

MEMBER 

CANADIAN TESTING 
C E R T I F I E D  BY:  .. ... 

ASSOCIATION 



- 61 - 
2 BHOOKSBANK AVE. 

NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 

CHEMEX LABS LTD. 604 
04332597 

* ANALYTICAL CHEMISTS * GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE NO. 29872 

TO: Canadian Occidenta l  Petroleum Ltd.,  INVOICE NO. 14308 
Minerals  Div is ion  
801 - 161 Egl in ton  Ave. Eas t  "5825" RECEIVED Ju ly  14,  1975. 
Toronto, Ont. M4P 155 

ATTN . ANALYSED J u l y  17,  1975. 
M r .  B. Cook c L~. D r .  R. Wal l i s  

S A M P L E  N O .  : 
PPM PPM 

--- copper Molybdenum 
3352 10 2 189- 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 

CERTIF IED BY:  ... 



2 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 

CHEMEX LABS LTD. ?,"E,"ODE 

- 604 
043-52597 

* ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

TO: Canadian Occ iden t a l  Petroleum Ltd . ,  
~ i n e r a l s  D i v i s i o n  
801  - 1 6 1  Eg l i n ton  Ave. Eas t  "5825" 

CERTIFICATE NO. 29873 

INVOICE NO. 14308 

RECEIVED Ju ly  14 ,  1975. 

Toronoto,  Ont. M4P 155  
ATTN: ANALYSED J u l y  17,  1975. 

C.C. D r .  R. Wallis 
PPM PPM 

S A M P L E  NO. : c,,,: " "Ok 

CoP.Per Molybdenum Zinc  
50 6 ppM 317 1 

-- -- --.I 
I .  

M E M B E R  CERTIFIED BY: 
CANADIAN TESTING 

ASSOCIATION 

3438 1 2  < 1  160 
8 < 1  285 
7 1 135 
1 2  2 -- 1 3 1  
4 < 1  47 
8 1 6  179 
6 < 1  19  4 
8 < 1  400 
2 4 6 466 

3448 21  9 733 
2449 6 < 1  240 

L 3450 4 < 1  206 
3451 3 < 1  6 5 
3352 3 < 1  --- 72 - 

3453 6 < 1  225 
3454 1 3  8 206 
3455 7 2 295 
3456 1 0  1 360 
345 7 6 1 115 - 
3458 1 4  4 206 
3459 7 < 1  169 
3460 4 2 75 
3461 1 5  3 5 20 2 
3462 278 3 ._ _-___-______.___- 169- --- 
3463 7 < 1  255 
3464 7 < 1  30 5 
3465 7 < 1 285 
3466 1 2  < 1  179 
3467 -- -- < 1  8 A 62 - 
3468 7 €1 189 
3469 6 < 1  174 
3470 6 1 9 2 
3471 8 < 1  123  

- 3472 . 1 0  .. 
< 1  - - . -- - - -- -- - -- 184 -- -- -- - - - - - -- - --- -- --. - - - -- -- 

3473 1 2  .'.1 255 
3474 10  4 344 

1 0  3 265 - 

1 8  7 30 5 
68 4 * - Not i n  Sequence 

- -- 262. - -- - - -  
7 2 2 5 52 



- 6 3  - 
2 BROOKSBANK AVE. 

NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 

"+ a ,?$ TELEPHONE: 985 0648 
AREA CODE. CHEMEX LABS LTD. TELEX 

604 
043-52597 

kc, 
e ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTlFlCJjaf E OF ANAL."r'SIS CERTIFICATE NO. 29874 

TO: Canadian O c c i d e n t a l  Pe t ro leum L t d . ,  INVOICE NO. 14308 
M i n e r a l s  D i v i s i o n  
8 0 1  - 1 6 1  E g l i n t o n  Ave. E a s t  RECEIVED J u l y  1 4 ,  1975. 

Toron to ,  Ont. M4P 155 
A'TTN : ANALYSED J u l y  1 7 ,  1975. 

M r .  B. Cook c.c.Dr. R. Wallis 
p- 

- 
SAMPLE NO. : 

PPM PPM PPM 
- copper  Zinc Molyb denurn_ 

3477 1 2  < 1 285 
3478 1 2  4 305 
3479 18 6 375 
3480 1 0  2 218 
3481 1 0  3 2 2 5  
3482 1 3  4 218 
3483 1 6  < 1 255 
3484 1 2  1 211 
3485 8 < 1 206 

t S t d .  7 2 2 4 50 -- 
- 

MEMBER CERTIFIED B Y :  
CANADIAN TESTING 

ASSOCIATION 



- 6 4  - 
12 BROOKSBANK AVE. 

NORTH VANCOUVER,B.C. 
CANADA V7J 2C1 
TELEPHONE 985-0648 

CHEMEX LABS LTD. tFER:t;ODE 

604 
043-22597 

L 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFIGA71'E OF ANALYS!S CERTIFICATE NO. 29886 

Canadian Occidental Pe t ro leum Ltd., INVOICE NO. 14315 
M ine ra l s  D i v i s i o n  
801 - 1 6 1  E g l i n t o n  Ave. East 

RECEIVED July 14, 1975. 
- 

ATT&pronto, O n t .  M4P 155 ANALYSED July 17, 1975. 
Mr.  B. Cook C . C .  Dr. R. Wall& 

PPM 
Molybdenum Zinc- 

31148 2 4 5 

PPM M 

M E M B E R  

CANADIAN TESTING 

ASSOCIATION 

* .  

CERTIF IED BY:  . .:;,. 
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