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SUMMARY 

The Qui l  Claim Group c o n s i s t s  of t h e  Q u i l  1-19  

c la ims l o c a t e d  approximately 13  a i r  mi les  ( 2 1  km) sou theas t  

of M e r r i t t ,  B r i t i s h  Columbia. The Qui l  1-16 claims were 

s t a k e d  a s  a r e s u l t  of the  Nicky P r o j e c t  s t ream sediment 

geochemical program completed dur ing  t h e  'summer of 1974. 

This  w a s  followed by d e t a i l e d  g e o l o g i c a l  mapping a t  a  s c a l e  

1 "  - 400' (1 c m  - 48 m) p lus  s o i l ,  s t ream and rock geochemical 

sampling surveys  completed on t h e  c l a i m  group dur ing  t h e  

summer of 1975. Favourable r e s u l t s  produced from t h e  1975 

survey l e d  t o  t h e  i n i t i a t i o n  of a  follow-up s o i l  and rock 

geochemistry survey,  d e t a i l e d  g e o l o g i c a l  mapping a t  1" - 400' 

(1 cm - 48 m) , and a  ground magnetometer and I .P.  survey on 

t h e  newly acqui red  Qui117-19 claims p l u s  p o r t i o n s  of Q u i l  3 ,  

5 and 7. 

The major rock type exposed w i t h i n  t h e  c la im group 

i s  a p o r p h y r i t i c  quar t z  monzonite of t h e  Quilchena Pluton 

which h a s  i n t r u d e d  volcanics  and sediments of t h e  Nicola 

Group, Upper T r i a s s i c  i n  age,  The Qui lchena  Plu ton  i s  

cons ide red  a subs id ia ry  s tock  of t h e  Pennask B a t h o l i t h  which 

has  been da ted  a t  approximately J u r a s s i c .  Compositionally,  

t h e  q u a r t z  monzonite i s  f a i r l y  uniform wi th  t h e  except ion 

of a more b i o t i t e ( m a f i c ) - r i c h ,  sulphide-poor u n i t  underlying 

t h e  n o r t h e r n  s e c t i o n s  of Q u i l  17. This u n i t  can a l s o  be 

d i s t i n g u i s h e d  magnet ical ly .  

The p lu ton  a s  i t  i s  exposed on t h e  e a s t e r n  s i d e  

of Qui lchena  Creek, d i sp lays  a l t e r a t i o n  and minera l i za t ion  

zones c h a r a c t e r i s t i c  of a  copper porphyry environment. 



In tense  hydrothermal a l t e r a t i o n  penecontemporaneous wi th  

emplacement r e s u l t e d  i n  t h e  development of 1) a d e f i n i t e  

i n n e r  p o t a s s i c  zone of a l t e r a t i o n  c h a r a c t e r i z e d  by mic rove in le t  

f i l l i n g s  of quar t z  and K-feldspar p l u s  su lph ide  minera l iza-  

t i o n ;  2 )  extreme k a o l i n i z a t i o n  of t h e  p l a g i o c l a s e  c h a r a c t e r i s t i c  

of a r g i l l i c  a l t e r a t i o n  p r e s e n t  w i t h i n  t h e  c e n t r e  of t h e  p o t a s s i c  

zone and extending outwardly somewhat; and 3 )  an o u t e r  zone 

of e p i d o t e  ve in ing  which i s  p r e s e n t  b u t  poorly de f ined  a s  a 

p r o p y l i t i c  zone. Minera l i za t ion  zones fo l low a s i m i l a r  

p a t t e r n  wi th  outwardly extending reg ions  of c h a r a c t e r i s t i c  

minera l  occurrences.  An i n n e r  zone of Mo + Cp + Py ( c e n t r e  

of t h e  p o t a s s i c  zone) i s  followed by j u s t  Cp + Py which grades 

i n t o  an o u t e r  zone where only Py i s  v i s i b l e .  

A normal f a u l t  sys  t e m  approximately p a r a l l e l i n g  t h e  

Quilchena Creek has  downfaulted a major p a r t  of t h e  ~ u i l c h e n a  

Pluton t o  t h e  west and dur ing  T e r t i a r y  t i m e s  was r e s p o n s i b l e  

f o r  producing a graben s t r u c t u r e  which c o l l e c t e d  e r o s i o n a l  

m a t e r i a l  from t h e  p lu ton .  This r e s u l t e d  i n  t h e  depos i t ion  

and formation of a sandstone and conglomerate u n i t  which i s  

be l i eved  t o  be  t h e  b a s a l  member of t h e  Coldwater Beds da ted  

T e r t i a r y .  I t  i s ,  t h e r e f o r e ,  assumed t h a t  t h e  e n t i r e  minera l i -  

z a t i o n  and a l t e r a t i o n  system t h a t  could be d i s t i n g u i s h e d  

w i t h i n  t h e  foo twa l l  block t o  t h e  e a s t  has  been preserved a t  

depth below t h e  sandstone and conglomerate i n  t h e  hanging 

w a l l  block west  of t h e  Quilchena Creek. 

Both t h e  copper and molybdenum s o i l  geochemistry 

contours  o u t l i n e  w e l l  def ined  moderate l e v e l  anomalies. The 

major anomaly f o r  both  meta ls  i s  dumb-bell shaped, l y i n g  



w i t h i n  an a r e a  extending from t h e  c e n t r e  of Q u i l  18 t o  t h e  

n o r t h  of Qui l  1 9  with a width of 1600 f t .  (480 m ) .  The 

anomaly l ies  wi th in  t h e  p o t a s s i c  zone of a l t e r a t i o n  and a s  

such  corresponds t o  a reas  where m i n e r a l i z a t i o n  was noted on 

the s u r f a c e  wi th in  t h e  quartz-K-feldspar ve in  system. I n  

g e n e r a l ,  t h e s e  r e s u l t s  d u p l i c a t e  f i n d i n g s  from t h e  19 75 

geochemical survey. 

A l i m i t e d  induced p o l a r i z a t i o n  survey c a r r i e d  o u t  

o v e r  a p o r t i o n  of t h e  g r i d  showed a good correspondence t o  

a r e a s  of mapped su lphide  occurrences and t o  t h e  major copper 

and molybdenum s o i l  anomaly. The magnetometer survey completed 

o v e r  t h e  e n t i r e  g r i d  revealed t h e  presence of two magnet ical ly  

d i f f e r e n t  rock u n i t s  underlying t h e  a r e a .  To t h e  e a s t  of t h e  

c r e e k  a t  the c e n t r e  of the  c la im group, a low magnetic 

r e sponse  corresponds t o  t h e  su lph ide - r i ch  minera l ized  zones 

w i t h i n  t h e  i n t r u s i v e .  A high magnetic response i s  obtained 

from t h e  b i o t i t e - r i c h  phase of t h e  i n t r u s i v e  which approximately 

sur rounds  t h e  su lphide  zones on t h e  e a s t  s i d e  of t h e  f a u l t  and 

o v e r l i e s  them on t h e  downfaulted ( w e s t )  s i d e .  

I n  order  t o  test t h i s  zonal  conf igura t ion .  theory, it 

i s  proposed t h a t  a diamond d r i l l i n g  program be  i n i t i a t e d  on 

t h e  p roper ty .  A t  l e a s t  four  h o l e s  should be d r i l l e d ;  two on 

the  e a s t e r n  bank of t h e  Quilchena v a l l e y  t o  determine t h e  

l a te ra l  zonal  sequence i n  t h e  f o o t w a l l  b lock ,  and two ho les  

on t h e  wes tern  bank t o  determine t h e  v e r t i c a l  success ion  of 

rock  u n i t s  and mineral ized zones i n  t h e  hanging w a l l  block. 



INTRODUCTION 

The Qui l  1-16 Claims w e r e  s t aked  a s  a r e s u l t  of t h e  

Nicky P r o j e c t  s t ream sediment geochemical program completed 

dur ing  t h e  summer of 1974. S taking  was done under c o n t r a c t  

by Eas te rn  Associa tes  Reg'd of Whitehorse, Y .T., on October 24, 

1974. 

Qui l  17-19 Claims w e r e  s t aked  i n  September, 1975 

by M . P .  Henrick f o r  Canadian Occidental  Petroleum Ltd . ,  a s  a 

r e s u l t  of d e t a i l e d  s o i l ,  s t ream and rock geochemical sampling 

programs c a r r i e d  o u t  dur ing  t h e  summer of 1975 which produced 

favourable  r e s u l t s .  

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

area and t h e  r e s u l t s  obta ined  from a s o i l  geochemical survey 

as w e l l  a s  t h e  r e s u l t s  of a magnetometer and induced p o l a r i -  

z a t i o n  survey completed by P e t e r  E .  Walcott  & Associa tes  dur ing  

t h e  s u m m e r  of 1976. 

LOCATION AND ACCESS 

The claim group i s  recorded on c la im maps 92-I-2/E 

i n  t h e  Nicola  Mining Divis ion ,  B r i t i s h  Columbia. The p roper ty  

i s  l o c a t e d  about  13  a i r  mi les  ( 2 1  km) s o u t h e a s t  of M e r r i t t ,  

B r i t i s h  Columbia (Fig .  1.) 

The claims a r e  l o c a t e d  on Douglas Lake C a t t l e  Co. 

Ltd. p roper ty  and permission t o  work was ob ta ined  from 

E . N .  Woolliams, Manager a t  Douglas Lake. Access i s  obta ined  

via  p u b l i c  road along t h e  Quilchena v a l l e y  through I . R .  #7, 

t h e  t u r n o f f  f o r  which i s  a t  t h e  v i l l a g e  of Guilchena, 13  mi les  





( 2 1  km. )  e a s t  of Merritt on Hwy. 5.  Access may a l s o  be 

ob ta ined  v i a  t h e  Douglas Lake C a t t l e  C o .  access  road,  t h e  

t u r n o f f  f o r  which i s  1 2  m i l e s  (19 km.) sou th  of M e r r i t t  on 

Highway No. 5 a t  Courtney Lake. Probably t h e  b e s t  access ,  

however, i s  v i a  Lundbom Lake along an e x c e l l e n t  g r a v e l  road 

l e a d i n g  t o  t h e  new high t ens ion  powerline and t h e n  t ak ing  

an o l d  t r a c k  through I.R. $7 t o  t h e  p roper ty .  

VEGETATION 

Along t h e  bottom of t h e  Qui lchena  v a l l e y ,  

where water  i s  abundant, vege ta t ion  i s  r i c h  and t h i c k  

c o n s i s t i n g  of groves of b i r c h  and pop la r ,  a l d e r  shrubs and 

(4 thorny bushes.  Along t h e  s i d e s  of t h e  v a l l e y  and on t o p  

of t h e  e a s t e r n  p la teau ,  t h e r e  i s  l i t t l e  b u t  open g rass l and ,  

s a g e  brush  and p r i c k l y  pear c a c t i .  Small  groves  of  poplar  

and p i n e  grow i n  g u l l i e s  c u t t i n g  t h e  banks of t h e  ~ u i l c h e n a  

v a l l e y  t o g e t h e r  wi th  i s o l a t e d  ponderosa p ines .  

PREVIOUS WORK 

The e n t i r e  a r e a  i n c l u d i n g  t h e  Q u i l  p roper ty  

w a s  e x t e n s i v e l y  s t aked  and re-s taked i n  t h e  19501s,  '60 ' s  and 

' 7 0 ' s .  Most of t h e  assessment r e p o r t s  w e r e  never  f i l e d  and 

on ly  some of t h e  claim d a t a  i s  r e t a i n e d  i n  t h e  Nicola  mine 

r e c o r d e r ' s  of £ i c e  i n  M e r r i t t .  



I n  1966, an induced p o l a r i z a t i o n  test survey was 

c a r r i e d  o u t  by Canadian Aero Mineral  Surveys Ltd. f o r  Aden 

Mines Ltd.  over p a r t  of t h e  "Aden Group" loca ted  on Qui lchena  

Creek (Assessment Report 1034) .  The survey p r i m a r i l y  concerns 

t h e  a r e a  t o  t h e  n o r t h  and w e s t  of t h e  Quil  c laims b u t  over laps  i n  

t h e  northwest  co rne r .  

I n  1968, Amax opt ioned t h e  proper ty  from Aden 

Mines and c a r r i e d  o u t  a ground magnetometric survey over  

some of t h e  proper ty .  

I n  1969 and 1970, Bethlehem Copper Corp. Ltd. d r i l l e d  

a number of percuss ion  and diamond d r i l l  ho les  mainly on 

t h e  v a l l e y  bottom and on t h e  western bank. No r e s u l t s  were 

f i l e d .  However, i t  i s  known t h a t  d r i l l i n g  cond i t ions  were 

very d i f f i c u l t  due t o  t h e  t h i c k  overburden and heavy f r a c t u r i n g  

of t h e  bedrock. A s  a r e s u l t ,  t h e  ho les  averaged only  200'-300' 

(60-90 m.) i n  depth.  

Trenching i s  common b u t  s c a t t e r e d  throughout t h e  

e n t i r e  a r e a .  On t h e  Qui l  p roper ty ,  about 6 i n d i v i d u a l  t r enches  

were l o c a t e d  c u t t i n g  i n t o  t h e  bedrock and ranging i n  l eng th  

from 100-500 f t .  (30-150 m . ) .  

During t h e  summer of 1975, Canadian Occidenta l  

Petroleum Ltd. ,  Minerals Divis ion ,  completed geological 'mapping 

and a s o i l ,  s t ream and rock geochemical sampling program 

covering t h e  e n t i r e  Qui l  1-16 group and p a r t s  of t h e  Q u i l  17-19 

group. The r e s u l t s  a r e  conta ined  i n  a r e p o r t  by B.W. K o t i l a  

da ted  September 25 ,  1975. The s o i l  geochemistry survey o u t l i n e d  

one main copper and molybdenum anomaly approximately p a r a l l e l  

t o  t h e  long a x i s  of t h e  Quilchena p lu ton  and corresponding t o  



observed economic minera l i za t ion .  This work formed t h e  b a s i s  

for j u s t i f y i n g  continued e x p l o r a t i o n  on t h e  Qui l  proper ty .  

WORK COMPLETED 

Line C u t t i n g  

A t o t a l  of 189,900 f t .  (57,920 m . )  of l i n e s  were 

p i c k e t e d  by personnel  of Canadian Occidenta l  Petroleum Ltd., 

Minerals  Divis ion over a 12-day pe r iod  from Play 16 t o  May 27, 

1976. This included 1 b a s e l i n e ,  2  t i e  l i n e s ,  and 2 sets of 

400' (120 m.)  g r i d  l i n e s  made up of 21-3500' (1,070 m.)  l i n e s  

and 18-5000 (1525 m.)  g r i d  l i n e s .  This r e p r e s e n t s  36 miles  

(58 km.) of l i n e  c u t  by Canadian Occidenta l  Petroleum ~ t d .  over 

t h e  whole of t h e  Qui l  17-19 claims and p o r t i o n s  of Q u i l  3 ,  5 

and 7. 

Geologica l  Mapping 

The Qui l  proper ty  was mapped by J . R .   ill under t h e  

s u p e r v i s i o n  of R.H. Wall is  i n  12 days from May 20 t o  June 4 .  

The e n t i r e  g r i d  a s  w e l l  a s  rock and s u r f i c i a l  u n i t s  t o  

t h e  NW of t h e  g r i d  w e r e  mapped a t  t h e  s c a l e  of 1"-400 ' 

(1 c m .  - 48 m.)  (see Plans 1 & 2 ) .  

Geochemical Survey 

Geochemical sampling was completed by R.  Beacom, 

M. B l a i s ,  P. Bresee,  W. Holmstead, G.  Smith, R. Smith and 

G.  Tanton under t h e  superv i s ion  of C.F. Gleeson. S o i l  samples 

over  t h e  e n t i r e  g r i d  were c o l l e c t e d  i n  a 4-day pe r iod  from 

May 29 t o  June 1. Rock c h i p  samples w e r e  c o l l e c t e d  f o r  

a n a l y s i s  dur ing  t h e  g e o l o g i c a l  mapping program. A t o t a l  



of 908 s o i l  samples from t h e  g r i d ,  92 samples from t h e  s o i l  

p i t s  and 26 rock c h i p  samples w e r e  analyzed f o r  copper and 

molybdenum. A t o t a l  of 2052 d e t e r n i n a t i o n s  w e r e  completed. 

Geophysical Survey 

Between May 23 and June 10,  1976, P e t e r  E .  ~ o l c o t t  

& Associa tes  Ltd. c a r r i e d  o u t  a l i m i t e d  induced p o l a r i z a t i o n  

( I .P . )  survey and a ground magnetometric survey over  t h e  

e n t i r e  g r i d  (see "A Report on Geophysical Surveys on Q u i l  

Claims" by P e t e r  E .  Wolcott,  P.Eng., da ted  J u l y ,  1976) . A 

t o t a l  of 35 l i n e  m i l e s  (56 km.) of magnetometer and 6.5 l i n e  

m i l e s  (10.5 km.) of I .P .  survey were completed. 
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PHYSIOGRAPHY 

The claim a r e a  i s  l o c a t e d  w i t h i n  t h e  I n t e r i o r  P la teau .  

The a r e a  c o n s i s t s  of a g e n t l y  r o l l i n g  t e r r a i n  covered i n  t h e  

most p a r t  by drumlinized till. Qui lchena  Creek, t h e  main 

dra inage  of t h e  a r e a ,  flows t o  t h e  n o r t h  i n t o  Nicola Lake, 

approximately b i s e c t i n g  t h e  Qui l  18 and 19 claims.  The 

r e l i e f  becomes s t e e p  as  t h e  l and  drops from t h e  p l a t e a u  i n t o  

t h e  Quilchena v a l l e y .  On t h e  p l a t e a u ,  t h e  dra inage  c o n s i s t s  

of  shal low,  meandering, i n t e r m i t t e n t  s t r e a n s  and s loughs.  

Gorges of 100-200 f e e t  (30-60 m. )  i n  depth w e r e  developed on 

t h e s e  s t reams a t  t h e  break i n  s l o p e .  

SURFICIAL GEOLOGY 

Observing evidence from t h e  l a s t  g l a c i a l  phase,  it 

i s  apparent  t h a t  t h e  Quilchena v a l l e y  was f i l l e d  by a r e l a t i v e l y  

immobile ice mass, mel t ing  and d e p o s i t i n g  i ce -con tac t  m a t e r i a l  

c o n s i s t i n g  of f i n e l y  bedded g r a v e l s ,  sand, s i l t  and c l a y  p l u s  

till. No d e p o s i t s  which can be  cons idered  t r u l y  l a c u s t r i n e  

i n  o r i g i n  w e r e  found i n  t h e  c la im a r e a .  However, t h i s  does 

n o t  exclude t h e i r  occurrence elsewhere i n  t h e  Quilchena v a l l e y .  

The f a c t  t h a t  t h e  g l a c i a l  d e p o s i t s  were found i n  many p laces  

t o  over ly  a p e r f e c t l y  preserved  r e g o l i t h  of t h e  i n t r u s i v e  

u n i t  lends  evidence t h a t  l i t t l e  scour ing  a c t i o n  by t h e  g l a c i e r  

r e s u l t e d  from i t s  presence i n  t h e  v a l l e y .  

G l a c i a l  overburden v a r i e s  from 0-200 wi th  major 

th icknesses  occurr ing  on t h e  wes t  s i d e  of t h e  v a l l e y .  This 



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

s i d e  of t h e  v a l l e y  i s  no t i ceab ly  less s t e e p  than  t h e  e a s t  

s i d e ,  ,and d i sp lays  a  topography s i m i l a r  t o  kame and k e t t l e .  

The s u r f i c i a l  m a t e r i a l  c o n s i s t s  of f i n e l y  t o  t h i c k l y  bedded 

c l a y ,  s i l t ,  sand, and g r a v e l  which a l s o  tends  t o  suppor t  t h e  I 

i 
i d e a  of an i c e  c o n t a c t  environment of o r i g i n  r a t h e r  than I 

l a c u s t r i n e .  The e a s t e r n  s i d e  of t h e  v a l l e y  i s ,  on t h e  o t h e r  I 
hand, much more s t e e p  and i s  c u t  by numerous very deep gorges.  1 
F i n e l y  l aye red  sand, s i l t  and c l a y , s t i l l  i c e  c o n t a c t  i n  o r i g i n ,  I i 

I 
was found from t h e  r i v e r  bottom up t o  a  h e i g h t  of 5 0 '  a long 1 
t h e  e a s t e r n  s i d e s .  

Above t h i s  s l o p e  on t h e  p l a t e a u  l e v e l ,  t h e r e  a r e  

numerous drumlinoid f e a t u r e s ,  many of which a r e  c l o s e l y  under- 

l a i n  by t h e  i n t r u s i v e .  These f e a t u r e s  may, t h e r e f o r e ,  be  

r i d g e s  of bedrock and a s  such could be remaants of t h e  paleo- 

topographic s u r f a c e .  However, many a r e  d e f i n i t e l y  t r u e  drumlins 

w i t h  a g l a c i a l  o r i g i n .  

Along both s i d e s  of t h e  v a l l e y ,  a r e  a  s e r i e s  of 

t e r r a c e s  (Plan 1) which r e p r e s e n t  e i t h e r  anc ien t  i c e  l e v e l s  

o r  t h e  eroded s h o r e l i n e s  of g l a c i a l  meltwater  l a k e s  l y i n g  on 

t o p  of t h e  i c e  mass, The t e r r a c e s  on t h e  e a s t  s i d e  a r e  

cont inuous f o r  about 3 m i l e s ,  then  become i n d i s t i n c t  leading  

one t o  b e l i e v e  they a r e  a  l o c a l  phenomenon. 

BEDROCK GEOLOGY 

0 A p o r p h y r i t i c  i n t r u s i v e  u n i t ,  q u a r t z  monzonitic i n  

composition,  i s  t h e  major rock type  exposed i n  the c la im a r e a ,  



outcropping i n  b l u f f s  and c l i f f s  on t h e  e a s t  s i d e  of  t h e  

Qui lchena  River and on t h e  e a s t e r n  p la teau .  The i n t r u s i v e  i s  

a s u b s i d i a r y  s t o c k  of t h e  Pennask B a t h o l i t h  and i s  h e r e  c a l l e d  

the Quilchena Plu ton .  The Pennask B a t h o l i t h  i s  b e l i e v e d  t o  

b e  J u r a s s i c  i n  age. A l t e r a t i o n  and m i n e r a l i z a t i o n  zones 

t y p i c a l  of a  copper porphyry environment can be def ined  

w i t h i n  t h e  Quilchena Pluton.  

Outcrops of a  conglomerate and sandstone u n i t  der ived  

from t h e  e r o s i o n  of t h e  Quilchena Plu ton ,  t h e  Pennask B a t h o l i t h  

and Nicola  vo lcan ics  occur on t h e  w e s t  s i d e  of t h e  v a l l e y ,  

o u t s i d e  t h e  c la im a r e a .  These sediments a r e  t h e  b a s a l  u n i t s  of 

t h e  Coldwater Beds and a r e  considered t o  be T e r t i a r y  i n  age. 

They u n d e r l i e  a  b a s a l t  flow of presumed P le i s tocene  age ( see  

Cockf ie ld ,  1948) *. 

General  Geology 

P o r p h y r i t i c  q u a r t z  monzonite of t h e  Qui lchena  Pluton 

was emplaced dur ing  J u r a s s i c  t i m e s .  I t  has  been eroded s i n c e  

J u r a s s i c  t o  p r e s e n t  t imes,  r e s u l t i n g  i n  a  very rugged paleo- 
L 

e r o s i o n a l  s u r f a c e  wi th  a g r e a t  amount of r e l i e f .  This i s  seen I 
i n  outcrops  a t  t h e  bottom of t h e  Quilchena v a l l e y  where t h e  

c o n t a c t  between t h e  p lu ton  and g l a c i a l  sediments i s  very i r r e g u l a r .  

Remnants of t h i s  pos t -  J u r a s s  i c  peneplanat ion which a r e  topogra- 

p h i c a l l y  h igher  t h a n  the g e n e r a l  l e v e l  a r e  seen  i n  t h e  " t o r - l i k e "  

outcrops  which rise above t h e  g l a c i a t e d  p l a t e a u  region .  

A r e g o l i t h  l a y e r  was developed over  much of  the 

exposed p lu ton  dur ing  p o s t - J u r a s s i c  t i m e s  and w a s  n o t  removed 

by t h e  g l a c i e r  when it f i l l e d  t h e  v a l l e y .  I n  some ou tc rops ,  

however, e s p e c i a l l y  i n  t h e  b i f u r c a t i n g  gorge i n  Q u i l  #17, 



no r e g o l i t h  l a y e r  was seen s e p a r a t i n g  t h e  q u a r t z  monzonite 

from g l a c i a l  sands and g rave l .  

Sometime during pos t - J u r a s s i c ,  probably T e r t i a r y ,  

a graben s t r u c t u r e  was formed i n  t h e  v i c i n i t y  of t h e  p r e s e n t  day 

Qui lchena  v a l l e y .  This r e s u l t e d  i n  t h e  development of a  b a s i n  

which c o l l e c t e d  e r o s i o n a l  m a t e r i a l  from t h e  p lu ton  and l e d  t o  

t h e  d e p o s i t i o n  of t h e  sedimentary u n i t  of t h e  Coldwater Beds, 

presumed t o  be T e r t i a r y ,  as exposed a t  va r ious  sites along t h e  

v a l l e y  (F ig .  2 ) .  Eros ional  deepening of t h e  Quilchena v a l l e y  

p l u s  f u r t h e r  downf a u l t i n g  must have occurred  pos t -Ter t i a ry  t o  

p l a c e  t h e  sandstone a t  t h e  same e l e v a t i o n a l  l e v e l  a s  t h e  

J u r a s s i c  p lu ton  (Fig.  3 )  . It must be  emphasized, however, t h a t  

t h e  p r e s e n t  day p o s i t i o n  of  t h e  Quilchena v a l l e y  does n o t  

correspond e x a c t l y  t o  t h e  p o s i t i o n  of  t h e  f a u l t .  Ins t ead ,  

t h e  o f f s e t  i s  accomplished by a  series of en  echelon normal 

f a u l t s  s t r i k i n g  s l i g h t l y  e a s t  of n o r t h  and p a r a l l e l i n g  t h e  

v a l l e y .  This  would account f o r  t h e  presence of  outcrops of 

t h e  T e r t i a r y  beds on t h e  e a s t e r n  s i d e  of  t h e  Quilchena v a l l e y  

t o  t h e  n o r t h  of claims (Figs .  4 , 4 a )  . 
~ e s c r i p t i o n  of t h e  Units 

Quar tz  Monzonite Porphyry (Quilchena Pluton)  

Compositionally,  t h e  u n i t  i s  q u i t e  uniform throughout 

exposures  i n  t h e  claim a r e a .  I t  c o n s i s t s  of q u a r t z  phenocrysts  

2-5 rnm i n  s i z e ,  ranging i n  abundance 3-10% i n  a  f i n e  t o  medium 

gra ined  quar t z - fe ldspar  matr ix .  The mat r ix  c o n s i s t s  mainly of 

p l a g i o c l a s e  wi th  some K-feldspar,  and d i s p l a y s  varying g r a i n  

s i z e  from 0.5  mm t o  2.0 mm (seriate t e x t u r e )  . The quar t z  

phenocrys ts  and quar t z  and f e l d s p a r  c r y s t a l s  i n  t h e  ma t r ix  are 
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g e n e r a l l y  euhedra l  t o  subhedral  i n  form. The b i o t i t e  i s  

g e n e r a l l y  f r e s h  b u t  may be s l i g h t l y  a l t e r e d  t o  c h l o r i t e .  

Outcrops of t h e  i n t r u s i v e  n o r t h  of L12N a r e  c h a r a c t e r i z e d  by 

up t o  10% b i o t i t e  and minor amphiboles i n  t h e  ma t r ix  and a s  

such could be considered a mappable u n i t  d i s t i n c t  from t h e  

su lph ide  r i c h  zone of t h e  p lu ton .  One exposure of q u a r t z  

monzonite con ta in ing  p l a g i o c l a s e  phenocrysts  up t o  1 .5  c m .  i n  

s i z e  was observed b u t  otherwise p l a g i o c l a s e  does n o t  occur  a s  

phenocrysts .  Compositional v a r i a t i o n s  i n  t h e  q u a r t z  monzonite 

were g e n e r a l l y  random wi th  except ion  t o  t h e  b i o t i t e - r i c h  u n i t  

t o  t h e  n o r t h .  

A l t e r a t i o n  inc ludes  k a o l i n i z a t i o n  of t h e  p l a g i o c l a s e  

c h a r a c t e r i s t i c  of t h e  a r g i l l i c  zone i n  a  copper porphyry 

environment, e p i d o t e - f i l l e d  v e i n s  which a r e  c h a r a c t e r i s t i c  

of an o u t e r  p r o p y l i t i c  zone, and quartz-K-spar v e i n s  c u t t i n g  

t h e  i n t r u s i v e  which a r e  c h a r a c t e r i s t i c  of  an i n n e r  p o t a s s i c  

zone of a l t e r a t i o n .  No s e r i c i t i c  a l t e r a t i o n  o f - t h e  p lagio-  

c l a s e  -.  was observed. 

Outcrops of t h e  i n t r u s i v e  n o r t h  of L12N, are charac- 

t e r i z e d  by up t o  10% b i o t i t e  and minor amphiboles i n  t h e  ma t r ix  

and a s  such could be considered t h e  oxide f a c i e s  of t h e  

i n t r u s i v e  a s  opposed t o  t h e  minera l i zed  su lph ide  f a c i e s .  



Sands tone and Conglomerate (Coldwater ~ e d s )  

The sediments a r e  exposed i n  a  series of very small ,  

h i g h l y  weathered and f r a c t u r e d  occurrences along t h e  western 

bank of t h e  Quilchena Creek about  150 f t .  ( 4 5  m . )  above t h e  

v a l l e y  bottom. They vary from a medium gra ined  sandstone t o  a  

pebbly conglomerate, a r k o s i c  i n  composition,  wi th  t h e  g r a i n s  

and pebbles  subangular t o  subrounded. 

Components of t h e  sandstone a r e  l o c a l l y  der ived,  

mainly from t h e  quar t z  monzonite i n t r u s i v e  w i t h  t h e  occas ional  

pebble from t h e  Nicola vo lcan ics .  The u n i t  o r i g i n a t e d  from 

l o c a l  weathering of t h e  ~ u i l c h e n a  P lu ton  a s  t h e  e a s t  s i d e  of 

t h e  v a l l e y  was u p l i f t e d ,  and t h e  e r o s i o n a l  m a t e r i a l  depos i ted  

i n  t h e  b a s i n  t o  t h e  w e s t ,  

A l t e r a t i o n  

The quar t z  monzonite porphyry has been sub jec ted  

t o  i n t e n s e  hydrothermal a l t e r a t i o n  wi th  a d e f i n i t e  p o t a s s i c  

zone developed, overlapped by what could be considered an 

a r g i l l i c  zone of a l t e r a t i o n .  An o u t e r  zone of e p i d o t e  

ve in ing  i s  p resen t  bu t  poorly de f ined  as a p r o p y l i t i c  zone 

(Plan  2 ) .  

The inner  p o t a s s i c  zone i s  exposed i n  t h e  c e n t r a l  

area of t h e  claim by t h e  very deep-cut t ing  gorge extending 

from t h e  t o p  of t h e  e a s t e r n  p l a t e a u  t o  t h e  Quilchena River. 

The c e n t r e  of L l e  zone i s  c h a r a c t e r i z e d  by m i c r o v e i n l e t  f  i l l i n s s  

of ~ u a r t z  and K-spar, 2-10 mi wide, t h a t  occur  a s  c l o s e l y  

spaced sets. A maximum of 3 con junc t ive  sets of ve ins  each 

set w i t h  a maximum of 6 v e i n s / f t .  (18 veins/m) r e p r e s e n t s  t h e  more 

h i g h l y  a l t e r e d  c e n t r e  of t h i s  zone which extends  over  an 

approximate 2400' (800 m) wide a r e a .  A g r a d a t i o n a l  change 



outwards from t h e  c e n t r e  d i s p l a y s  a dec rease  i n  t h e  number of 

sets of v e i n s  and a  decrease i n  t h e i r  d e n s i t y / f t .  Also assoc ia ted  

w i t h  t h e  c e n t r e  of t h e  p o t a s s i c  zone i s  a  h igh  degree of a l t e r a -  

t i o n  of p l a g i o c l a s e  t o  k a o l i n  c h a r a c t e r i s t i c  of a r g i l l i c  a l t e r a -  

t i o n .  The h igh  degree of k a o l i n i z a t i o n  extends  t o  t h e  south 

and o u t  of  t h e  zone of i n t e n s e  quartz-K-spar ve in ing ,  t h e r e f o r e  

tending  t o  sugges t  t h a t  it is  an i n d i v i d u a l  zone of a l t e r a t i o n .  

The major k a o l i n i z e d  zone i s  800' (270 m) wide. 

On t h e  very a u t s i d e  of t h e  h i g h l y  a l t e r e d  zones,  

4500' (1500 m) from t h e  c e n t r e ,  t h e  only evidence of a l t e r a t i o n  

i s  i n  the presence of occas ional  e p i d o t e  f i l l e d  ve ins .  No 

d i s t i n c t  o r  mappable zone i s  def ined ,  however, it i s  q u i t e  I I 

1 

I p o s s i b l e  t h a t  t h e  epidote  ve in ing  does r e p r e s e n t  an o u t e r ,  - 

poor ly  d e f i n e d  p r o p y l i t i c  zone of a l t e r a t i o n .  

Economic Geology 

The economic minera l i za t ion  on t h e  p roper ty  occurs 

mainly a s  Cp + Mo + Py + Qtz + K-spar i n  v e i n s  and i s  thus  con- 

c e n t r a t e d  i n  t h e  i n n e r  p o t a s s i c  zone of  a l t e r a t i o n .  Malybdenite 

occurs  on ly  i n  t h e  innermost 800' (270 m) zone whi le  Cp + Q t z  + 

K-spar has  a much more widespread d i s t r i b u t i o n  w i t h i n  approximately 

2400' (800 m) r ad ius  around t h e  c e n t r a l  a r e a .  p y r i t e  occurs  

throughout  t h e  e n t i r e  i n t r u s i v e  u n i t  i n  t h e  form of disseminat ions 

and a s  f r a c t u r e  f i l l i n g s ,  usua l ly  weathered t o  l imoni t e .  

Malachi te  and a z u r i t e  were l o c a t e d  on j o i n t  p lanes  surrounding 

t h e  v e i n s .  The deepest  exposures of t h e  porphyry occurred i n  

t h e  main t r i b u t a r y  which a l s o  corresponds t o  t h e  h i g h e s t  concen- 

t r a t i o n  of Cp and M o .  Thus t h e r e  appears  t o  be  an i n c r e a s e  i n  

economic m i n e r a l i z a t i o n  wi th  dep th .  



SOIL GEOCHEMISTRY 

In t roduc t ion  

Four major physiographic regions  can be i d e n t i f i e d  

w i t h i n  t h e  Q u i l  proper ty ,  each reg ion  d i sp lay ing  i t s  charac- 

t e r i s t i c  type  and th ickness  of s o i l  development. 

To t h e  w e s t  of t h e  Quilchena Creek, s t r a t i f i e d  

c l a y ,  s i l t ,  sand and g rave l  make up what can b e s t  be  desc r ibed  

as kame and k e t t l e  type  topography. Recent a l l u v i a l  d e p o s i t s  

a r e  found on t h e  v a l l e y  bottom, whi le  on t h e  s t e e p  e a s t e r n  

bank, t h e r e  i s  evidence of much s l o p e  i n s t a b i l i t y  i n  t h e  form 

of slump f e a t u r e s  and poorly developed s o i l  horizons.  The 

p l a t e a u  region  c o n s i s t s  p r i m a r i l y  of drumlinized till and 

r i l l  d e p o s i t s .  

S o i l  P r o f i l e s  

Nine s o i l  p i t s  were dug and sampled t o  determine t h e  

v a r i a t i o n  i n  t h e  d i s t r i b u t i o n  of meta l  va lues  i n  t h e  va r ious  

s o i l  hor izons .  Their  l o c a t i o n s  a r e  shown on Plan 1. S o i l  

p i t s  SP-1 and SP-8 (Figs .  5 & 12) w e r e  l oca ted  on t h e  v a l l e y  

bottom i n  a l l u v i a l  m a t e r i a l .  S o i l  p i t s  SP-2 and SP-7 (Figs .  6 

& 11) w e r e  l oca ted  on r idges  n e a r  t h e  v a l l e y  bottom, probably 

morainal  i n  o r i g i n .  S o i l  p i t s  SP-3, SP-4 and SP-5(Figs.7,8&9)were dug 

p rogress ive ly  upslope on t h e  e a s t e r n  bank of t h e  Qui lchena  

v a l l e y .  S o i l  p i t  SP-6 (Fig.  10) was loca ted  on a  g r a v e l  

fan-type d e p o s i t  a t  t h e  v a l l e y  bottom. s o i l  p i t  SP-9 (Fig .  13) 

was l o c a t e d  on t h e  more g e n t l y  r o l l i n g ,  western s i d e  of t h e  

v a l l e y .  



The s o i l  development on t h e  Qui l  proper ty  i s  dependent 

upon t h e  r e l i e f .  On t h e  s t e e p  e a s t e r n  s i d e  good horizon develop- 

ment i s  seen  i n  p i t s  loca ted  on t h e  h o r i z o n t a l  t e r r a c e s .  

Elsewhere on t h e  s l o p e ,  t h e  "A" hor izon can reach th icknesses  a s  

g r e a t  as 4 f t .  ( 1 . 2 m . )  wi th  no evidence of a "B" o r  "C" horizon. 

This  p a r t i c u l a r  s o i l  can probably be c l a s s e d  a s  a  chernozem. 

The d r u i l i n i z e d  till l o c a t e d  on t h e  nea r ly  h o r i z o n t a l  

p l a t e a u  has  a  w e l l  developed s o i l  p r o f i l e .  The "A" and "B" 

hor izons  a r e  of v a r i a b l e  th ickness  depending upon whether t h e  

sample was taken from t h e  c r e s t  o r  t h e  t rough of t h e  drumlin. 

A t  t h e  c r e s t ,  t h e  s o i l  hor izons  were r e l a t i v e l y  t h i n  wi th  a 

dramat ic  th ickening  towards t h e  base .  - 

Horizon development i n  s t r a t i f i e d  g l a c i a l  m a t e r i a l  

on t h e  western s i d e  of t h e  v a l l e y  i s  c h a r a c t e r i z e d  by a  poorly 

formed "A" horizon mainly due t o  t h e  l a c k  of a  vege ta t ion  cover ,  

e s p e c i a l l y  g r a s s .  However, t h e  "B" hor izon i s  t h i c k  and w e l l  

developed. 

Calcium carbonate  d e p o s i t s  w e r e  observed i n  two of  

t h e  s o i l  p i t s .  This c a l i c h e  r e p r e s e n t s  a chemical change 

w i t h  t h e  depos i t ion  of c a t i o n s  and t h u s  s t o p s  t h e  upward 

motion of minera l ized  s o l u t i o n s .  The carbonate  depos i t s  occur  

a t  t h e  "B"/"Cn c o n t a c t  which i n  most c a s e s  corresponds t o  the 

a r e a  of h i g h e s t  geochemical response.  

The copper p r o f i l e  through t h e  s o i l  p i t  s e c t i o n s  

g e n e r a l l y  d i sp lays  an i n c r e a s e  i n  ppm va lue  from a  low i n  the 

"A" hor izon inc reas ing  to  t h e  "Bm/"C" c o n t a c t ,  and then  t a i l i n g  

o f f ,  w i t h  l o c a l  v a r i a t i o n s  throughout .  I t  i s  i n t e r e s t i n g  t o  

n o t e  t h a t  i n  some of t h e  p i t  p r o f i l e s ,  t h e  copper curve shows 
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a s l i g h t  i n c r e a s e  approximately 6"  ( 15 cm ) i n t o  t h e  "C" 

ho r i zon .  The molybdenum va lues  a r e  g e n e r a l l y  4 1  ppm throughout 

t h e  s e c t i o n  and on t h e  whole do n o t  co r robora te  t h e  Cu p r o f i l e s .  

I t  must b e  noted,  however, t h a t  a l l  of t h e  copper and moly- 

bdenum v a r i a t i o n s  through t h e  s e c t i o n s  a r e  on t h e  o r d e r  of 

10-20% of t h e  mean va lue  which i s  t h e  same a s  t h e  normal 

r e p r o d u c i b i l i t y  v a r i a t i o n  i n  geochemical a n a l y s i s .  S i m i l a r l y ,  

t h e  p i t s  were a l l  l oca ted  i n  a r e a s  which proved t o  be non- 

anomalous according t o  t h e  s o i l  sampling survey. Therefore,  

t h e  copper and molybdenum p r o f i l e s  obta ined  from t h e s e  p i t s  

may n o t  be  a s  meaningful a s  p r o f i l e s  obta ined  from p i t s  loca ted  

i n  anomalous a reas .  

The majo r i ty  of t h e  samples f o r  t h e  s o i l  geochemistry 

survey w e r e  from 6-8" (16-20 cm ) below t h e  s u r f a c e ,  which 

g e n e r a l l y  i s  j u s t  wi th in  t h e  "B" hor izon.  However, where t h e  

"A" hor izon i s  very t h i c k ,  it i s  obvious t h a t  t h e  "B" horizon 

would n o t  have been reached, and thus  it was impossible  

throughout  t h e  survey t o  mainta in  a uniform r e p r e s e n t a t i v e  

geochemical response unless  sampling techniques w e r e  s i m i l a r l y  

v a r i e d ,  i . e .  using an auger t o  i n s u r e  t h a t  s u f f i c i e n t  depth 

was obta ined .  

Sampling Procedure 

The claim a r e a  was covered by a g r i d  of picketed 

l i n e s  which were 400 f e e t  (120 rn ) a p a r t  and samples were 

t aken  every  200 f e e t  (60 m ) along t h e  l i n e s .  



A l l  s o i l  samples c o l l e c t e d  were placed i n  s p e c i a l  

heavy-duty high wet-strength k r a f t  envelopes,  semi-dried i n  

t h e  f i e l d  and then s e n t  t o  Chemex Labs Ltd. i n  Vancouver f o r  

analyses .  

Lab Procedures f o r  Handling, Prepara t ion  and Analyses of 
Geochemical Mater ia ls  

Sample Prepara t ion:  

1. Samples a r e  so r t ed  nurilerically o r  i n  g r i d  sequence 

and recorded on l ab  work shee t s .  

2 .  S o i l  and s i l t  mate r ia l s  a r e  a i r  d r i e d  a t  80°c. Drying 

t ime = 12-16 hours. 

3 .  Screen samples and r e t a i n  a l l  -80 mesh ma te r i a l .  

4 .  AA determinat ions c a r r i e d  ou t  on a Tectron A.Z$ o r  AA6. 

Sample Digest ion,  Chemical Prepara t ion  and Analyses 

1. For analyses  of Cu and Mo a 0.5 gm. sample of -80 mesh 

m a t e r i a l  i s  weighted i n t o  22 x 175 mm. test  tubes.  

Detect ion l i m i t s  1 ppm o r  l e s s .  

2. Add 3 m l .  70% HC104 and 2 m l s .  concentra ted  HNO t o  3 

sample. Slowly hea t  t o  2 0 3 ~ ~ .  Digest ion t i m e  = 2-3 hours.  

3 .  .Add demineralized water t o  25 m l .  volume, mix thoroughly, 

se t t l e  and analyse samples by s tandard  atomic absorpt ion 

procedures.  

Standard Samples 

The r ep roduc ib 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  

procedure was checked by t h e  add i t i on  of a known s tandard  

sample. The s tandard  was included i n  t h e  ba tch  of r egu l a r  

samples, about  one i n  every 30 t o  40 samples. 



T h e  a,nqlyticql r e q u l t s  the s t a n d a r d  series a n d  the  . . -  

r e p r o d u c i b i l i t y  a b o u t  t h e  mean are l is ted b e l o w  as T a b l e  1, 

a n d  g r a p h i c a l l y  r e p r e s e n t e d  i n  F i g u r e  1 4 .  

T a b l e  '1 

R e p r o d u c i b i l i t y '  of S t a n d a r d  S a m p l e s  

S t a n d a r d  
Number 

19  0  70 
19090 
19130  
1 9 1 3 1  
19209 
19222  
1 9 2 4 3  
1 9  319 
19  3 6 1  
19392  
19452  
19484  
19532  
19555  
19589 
19625  
19650  
19675  
19725  
19750  
19  775 
20027 
20062  
20108  
13610 
13614  
13620  
13704  

Mean 

Cu 
V a l u e  
PPm 

% d i f f .  
f r o m  mean 

M o  
V a l u e  % d i f f .  
PPm f r o m  mean 

31.1' ( a v g . )  





i 
I 
i 

The a c c e p t i b i l i t y  f o r  v a r i a t i o n  wi th in  t h e  s t andard  

was ass igned a t  10% of t h e  mean va lue ,  when t h e  mean i s  50 pprn 

C u  o r  g r e a t e r ,  and 30% f o r  a  mean from 1-10 ppm Mo. For copper, 1 
t h e  percentage d i f f e r e n c e  from t h e  mean i s  .wel l  wi th in  t h i s  I 
range. For molybdenum due t o  t h e  very  low mean va lue ,  t h e  

pe rcen t  d e v i a t i o n  of 31.1% from t h e  mean i s  adequately i n  

t h e  c o r r e c t  range. Thus, it i s  assumed t h a t  t h e  geochemical 

samples a r e  a l s o  wi th in  t h i s  range ,  and c o n s i s t e n t l y  r e p r e s e n t  

t h e i r  t r u e  meta l  content .  

S t a t i s t i c a l  Treatment of Resu l t s  

To determine t h e  mean and anomalous va lues ,  t h e  

element va lues  obta ined  from t h e  l a b o r a t o r y  (Table 3 i n  t h e  

Appendix t o  t h i s  r e p o r t )  were grouped i n t o  f i x e d  ranges 

(Tables 5 and 6 i n  t h e  Appendix). A his togram of t h e  frequency 

d i s t r i b u t i o n  f o r  copper (Fig.  15) was cons t ruc ted .  An a r b i t r a r y  

b e s t  f i t  curve was drawn through t h e  m a j o r i t y  of  t h e  da ta .  The 

h i g h e s t  normal va lue  was de f ined  a s  t h e  cut-of f  f o r  t h e  

anomalous va lues .  Anomalous copper va lues  s t a r t  a t  86 ppm. 

The non-anomalous va lues  (normal popula t ion)  w e r e  then  

r e - p l o t t e d  as a  cumulative frequency graph (Fig.  1 6 ) .  The 

97% cumulative frequency l e v e l  d e f i n e s  t h e  th resho ld  va lue .  

Values between t h e  th resho ld  and t h e  100% l e v e l  were def ined  

as be ing  probably anomalous. The mean of  t h e  normal popula t ion  

was de f ined  as t h e  median va lue .  The probably anomalous va lues  

f o r  copper range from 66-85 pprn and t h e  mean i s  4 1  ppm. 

The molybdenum d a t a  was handled i n  a  s l i g h t l y  d i f f e r e n t  

manner due t o  t h e  l a r g e  number of <1 pprn va lues .  A l l  of t h e  

molybdenum values  a r e  l i s t e d  a s  Table 6 and a r e  p l o t t e d  a s  a  











cumulative frequency (Fig .  18)  . The 92% l e v e l  was de f ined  a s  

t h e  t h r e s h o l d  and t h e  97% l e v e l  was def ined  a s  anomalous. 

Probably anomalous va lues  range from 1 - 4  pprn and anomalous 

samples are 5  pprn and g r e a t e r .  The mean i s  <1 ppm. 

Resul t s  of t h e  S o i l  Geochemistry 

The l abora to ry  r e s u l t s  a r e  p l o t t e d  on t h e  s o i l  

geochemistry map (Plan 3 ) .  A p a r t i a l l y  f i l l e d  quadrant  repre-  

s e n t s  a  probably anomalous sample whi le  a  completely f i l l e d  

quadrant  r e p r e s e n t s  an anomalous va lue .  Contour maps w e r e  

c o n s t r u c t e d  t o  b e t t e r  d e l i n e a t e  t h e  a reas  of i n t e r e s t .  

Copper (Plan  4 )  has  a  contour i n t e r v a l  of 80-100-150-200-250- 

+ 
300-350 pprn while  molybdenum (Plan 5) has  a  contour  i n t e r v a l  

+ 
of 2-4-6-8-10-12 ppm. 

Summary of  Anomalies 

Both t h e  copper and molybdenum contours  o u t l i n e  w e l l  

def ined ,  moderate l e v e l  anomalies. The copper contours  (P lan  4 )  

based on t h e  80 pprn l e v e l  t r e n d  dominant N E ,  w i t h  sub-dominant 

t r e n d s  t o  NW and N. These t r ends  c o r r e l a t e  wi th  t h e  observed 

quartz-K-feldspar f r a c t u r e  d i r e c t i o n s .  The major anomaly i s  

dumb-bell shaped from L08S t o  L52S wi th  a  width of 1600 f e e t  

(480 m.)  c u t  o f f  a t  Quilchena Creek alluvium. The most 

s i g n i f i c a n t  a r e a  i s  t h e  n o r t h  h a l f  of t h e  dumb-bell, an a r e a  

of 2500 x 1200 f t .  (750 x 360 m . )  above t h e  350 pprn Cu contour.  

The molybdenum contours  (P lan  5 )  d i s p l a y  e x a c t l y  t h e  same 

p i c t u r e  a s  copper us ing  t h e  6 pprn l e v e l .  The same t r e n d s  a r e  

o u t l i n e d ,  i .e .  dominant N E ,  p l u s  sub-dominant NW and N a s  w e l l  

a s  t h e  same major dumb-bell shaped anomaly a t  L08S t o  L48S. 

The n o r t h  h a l f  of t h e  anomaly i s  again  t h e  most s i g n i f i c a n t  



being 2200 f t .  x 1400 f t .  (660 x 420 m .) a t  t h e  10 ppm l e v e l .  

The major i ty  of t h e  anomalous zones correspond t o  

areas where minera l i za t ion  was noted  i n  nearby outcrops of 

t h e  i n t r u s i v e  u n i t .  The major dumb-bell shaped anomaly a s  

p rev ious ly  mentioned l i e s  w i t h i n  t h e  p o t a s s i c  zone of a l t e r a -  

t i o n  as de f ined  by geo log ica l  mapping. The p o t a s s i c  zone i s  

c h a r a c t e r i z e d  by v i s i b l e  molybdenite and cha lcopyr i t e  w i t h i n  

quartz-K-spar ve in  s e t s .  Other minor anomalies wi th  t h e  

excep t ion  of t h e  f a r  southern  one near  l i n e s  56 and 60S, 

g e n e r a l l y  correspond t o  zones of v i s i b l e  cha lcopyr i t e  and/or 

malachi te .  A l l  of t h e  s o i l  anomalies t a i l  o f f  downslope from 

minera l i zed  outcrops and a r e  v i r t u a l l y  s l i c e d  o f f  a t  t h e  

c r e s t  of  t h e  e a s t e r n  s l o p e  which marks t h e  l i m i t  of major 

a r e a s  of outcrop .  I t  a l s o  marks t h e  break i n  s l o p e  from t h e  

t h i c k l y  overburdened p l a t e a u  reg ion  t o  t h e  more t h i n l y  covered, 

and geochemically a c t i v e  e a s t e r n  s lope .  However, it i s  noted 

t h a t  t h e  s o i l  anomalies do n o t  ex tend t h e  whole l eng th  of t h e  

e a s t e r n  s l o p e  b u t  a r e  c losed  o f f  j u s t  n o r t h  of t h e  major gorge 

l ead ing  i n t o  t h e  Quilchena Creek. Thus, i t  fol lows t h a t  a 

s t e e p  and geochemically a c t i v e  e a s t e r n  s l o p e  does n o t  n e c e s s a r i l y  

produce anomalous s o i l  geochemistry va lues .  



ROCK GEOCHEMISTRY 

Rock ch ip  samples w e r e  c o l l e c t e d  randomly along t h e  

g r i d  dur ing  t h e  geo log ica l  mapping program. A t o t a l  of 26 chip  

samples w e r e  c o l l e c t e d  from t h e  i n t r u s i v e  outcrops  on t h e  

P roper ty ,  and a l l  were analyzed f o r  copper and molybdenum. 

The r e s u l t s  are l i s t e d  i n  t h e  Appendix a s  Table 4 and a r e  p l o t t e d  

on t h e  rock geochemistry map (Plan 6)  . 
The va lues  a r e  s c a t t e r e d  b u t  i n  g e n e r a l ,  high molybdenum 

and copper va lues  correspond t o  t h e  zone of v i s i b l e  copper and 

molybdenum a s  def ined  on t h e  geo log ica l  map (Plan  2 )  . There 

appears  t o  be no r e l a t i o n s h i p  between copper and molybdenum 

va lues  i n  any one c h i p  sample. Copper va lues  range from 4 pprn 

t o  960 pprn w i t h  an average of 130 ppm; whi le  molybdenum values 

range  from <1 t o  6 2  pprn wi th  an average of 1 7  ppm. 

S t a t i s t i c a l  t rea tment  of t h e  rock geochemistry r e s u l t s  

are t a b u l a t e d  i n  Table 7 .  The frequency d i s t r i b u t i o n  curve f o r  

copper (F ig .  1 9 ) .  d e f i n e s  a  cu t -of f  p o i n t  of 42 ppm. Thus, 

va lues  of 4 2  pprn Cu o r  g r e a t e r  a r e  considered anomalous. The 

frequency d i s t r i b u t i o n  curve f o r  molybdenum (Fig .  20) de f ines  

a  cu t -of f  of 28 pprn Mo f o r  t h e  anomalous va lues .  







GEOPHYSICS 

A d e t a i l e d  d e s c r i p t i o n  of t h e  ground magnetometer 

and I.P. surveys c a r r i e d  o u t  on t h e  Q u i l  proper ty  by P.E.  

Walcott  & Associates  i s  conta ined  i n  h i s  r e p o r t  da ted  J u l y ,  

1976. 

The magnetometer r e s u l t s  i n d i c a t e  t h a t  t h e  a r e a  

surveyed i s  under la in  by two magnet ica l ly  d i f f e r e n t  rock 

u n i t s .  The c o n t a c t  between t h e  two i s  somewhat i l l - d e f i n e d  

and could  be o f f s e t  t o  t h e  e a s t  by a f a u l t  i n  t h e  v i c i n i t y  

of Line 0 .  I t  i s  suggested t h a t  t h e  magnetic u n i t  w i t h  t h e  

h igher  response corresponds t o  t h e  Nicola  vo lcan ics .  However, 

r e s u l t s  from t h e  g e o l o g i c a l  mapping program i n d i c a t e  t h a t  

t h i s  magnetic u n i t  i s  i n  f a c t  t h e  more b i o t i t e - r i c h  phase of 

t h e  Qui lchena  Pluton.  This i s  e v i d e n t  i n  t h e  nor the rn  s e c t i o n  

of t h e  g r i d  where t h e  magnetic response was h igh  and outcrops  

of t h e  maf ic- r ich  zone of t h e  i n t r u s i v e  w e r e  common. On t h e  

western s i d e  of t h e  Qui lchena  Creek v a l l e y ,  t h e r e  i s  a s i m i l a r  

high magnetic response which again  could correspond t o  t h e  

b i o t i t e  phase of t h e  i n t r u s i v e  l y i n g  below t h e  T e r t i a r y  

sands tone.  

Two anomalous zones of apparent  c h a r g e a b i l i t y  can 

be d i sce rned  from t h e  induced p o l a r i z a t i o n  survey.  Both 

correspond w e l l  t o  a r e a s  of mapped su lph ide  occurrences and 

t h e  l a r g e r  and more w e s t e r l y  one co inc ides  w i t h  t h a t  of  t h e  

copper s o i l  anomaly. A comparison of t h e  contours  of apparent  

d, c h a r g e a b i l i t y  f o r  n = l  and n=2 a l s o  t ends  t o  i n d i c a t e  t h a t  t h e  

su lph ide  zones a s  mapped on t h e  s u r f  ace  d i p  s t e e p l y  t o  t h e  

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

from t h e  geophysics can be schemat ica l ly  shown a s  i n  Fig.  21  

A comparison of t h e  I .P .  and magnetometer surveys  

c a r r i e d  o u t  i n  1966 and 1968 w i t h  t h e  survey j u s t  completed 

shows a  f a i r  degree of c o r r e l a t i o n  between t h e  two sets of 

d a t a .  The zone of high c h a r g e a b i l i t y  j u s t  above t h e  NW corne r  

of t h e  Qui l  1-16 claims d e f i n e d  by t h e  1966 survey (see Q u i l  

Claims Compilation Map, January,  1976) corresponds e x a c t l y  

t o  t h e  major zone of h igh  c h a r g e a b i l i t y  picked up by t h e  1976 

survey.  A smal ler  zone t o  t h e  N E  i s  s i m i l a r l y  d u p l i c a t e d  b u t  

w i t h  a  minor o f f s e t  probably due t o  e r r o r s  i n  f i e l d  l o c a t i o n .  

A magnetometer low def ined  by t h e  1968 survey a s  l y i n g  i n  t h e  

c e n t r a l  p o r t i o n  of t h e  p roper ty  (see Q u i l  Claims Compilation 

Map, January ,  1976) was s i m i l a r l y  reproduced by t h e  1976 

survey b u t  a s  a much more i n t e n s i v e  low w i t h  a s h a r p l y  de f ined  

c o n t a c t  a long t h e  Qui lchena  v a l l e y  and t o  t h e  n o r t h  b u t  open- 

ended t o  t h e  south .  

CONCLUSIONS- 

The major rocktype exposed i n  t h e  c la im a r e a  i s  a  

p o r p h y r i t i c  i n t r u s i v e  u n i t ,  q u a r t z  monzonitic i n  composition 

and J u r a s s i c  i n  age, h e r e  c a l l e d  t h e  Qui lchena  Plu ton .  It  i s  

a  s u b s i d i a r y  s tock  of t h e  Pennask Ba tho l i th .  A l t e r a t i o n  and 

m i n e r a l i z a t i o n  zones c h a r a c t e r i s t i c  of a copper porphyry 

environment can be def ined  w i t h i n  t h i s  u n i t .  The a l t e r a t i o n  



zones roughly extending outward from t h e  c e n t r e  of t h e  

p roper ty  a r e  a s  fol lows:  an i n n e r  p o t a s s i c  zone c h a r a c t e r i z e d  

by sets of quartz-K-feldspar v e i n s ,  overlapped by an a r g i l l i c  

zone i n  which t h e  p l a g i o c l a s e  has  undergone k a o l i n i z a t i o n ,  

and an o u t e r  p r o p y l i t i c  zone i n  which t h e r e  i s  a minor 

e p i d o t e  ve in ing .  Minera l i za t ion  zones fo l low a s i m i l a r  

p a t t e r n  w i t h  outwardly extending zones of occurrence c h a r a c t e r i z e d  

by an i n n e r  zone of Mo + Cp + Py, followed by j u s t  Cp + Py, 

and an o u t e r  zone where only Py i s  v i s i b l e  i n  t h e  outcrops .  

The e n t i r e  system appears t o  be c u t  o f f  on t h e  w e s t  by a  

normal f a u l t  system approximately corresponding t o  t h e  

Qui lchena  Creek, b u t  probably i s  preserved a t  depth  i n  t h e  

hanging w a l l  block. 

Four major physiographic r eg ions  can be  i d e n t i f i e d  

w i t h i n  t h e  Qui l  property and each d i s p l a y s  a  c h a r a c t e r i s t i c  

s o i l  c l a s s  and th ickness .  I n  most cases  t h e  "B" hor izon 

could be sampled f o r  geochemical a n a l y s i s .  However, t h e  

th ickness  of t h e  "A" horizon inc reased  g r e a t l y  on t h e  e a s t e r n  

s l o p e s  of t h e  Quilchena v a l l e y  and t h u s ,  it was imposs ib le  t o  

reach  t h e  "B" hor izon using normal sampling methods. 

Both t h e  copper and molybdenum s o i l  geochemistry 

contours  o u t l i n e  w e l l  def ined ,  moderate l e v e l  anomalies.  The 

major anomaly i s  dumb-bell shaped from L08S t o  L52S wi th  a  

width of  1600 f e e t  ( 4 8 0  m . )  c u t  o f f  a t  t h e  Qui lchena  Creek 

~ l l u v i u m ,  This  major anomaly l ies w i t h i n  t h e  p o t a s s i c  zone 

of a l t e r a t i o n  and a s  such corresponds t o  a r e a s  where minera l i -  

z a t i o n  was noted  on t h e  s u r f a c e  w i t h i n  t h e  quartz-K-feldspar  



C> v e i n  systems. I n  genera l ,  t h e s e  r e s u l t s  d u p l i c a t e  f ind ings  

from t h e  1975 geochemical survey.  

A l i m i t e d  induced p o l a r i z a t i o n  survey c a r r i e d  o u t  

by Peter E .  Walcott & Associa tes  over  a p o r t i o n  of t h e  g r i d  

showed a good correspondence t o  a r e a s  of mapped su lph ide  

occurrences ,  and t o  t h e  major copper s o i l  anomaly. The 

magnetometer survey completed over  t h e  e n t i r e  g r i d  by P e t e r  

E. Walcott  & Associates  r evea led  t h e  presence of two magneti- 

c a l l y  d i f f e r e n t  rock u n i t s .  These a r e  assumed t o  correspond 

t o  (a) t h e  b i o t i t e - r i c h  zone of t h e  i n t r u s i v e  a s  i d e n t i f i e d  

i n  t h e  nor the rn  s e c t i o n  of t h e  g r i d  and d i sp lay ing  a high 

magnetic response and (b)  t h e  su lph ide - r i ch  zones of t h e  

0 
i n t r u s i v e  d i sp lay ing  a lower magnetic response.  



RECOMMENDATIONS 

I n  o r d e r  t o  adequately test f o r  t h e  presence of 

economic m i n e r a l i z a t i o n  wi th  depth ,  it is  proposed t h a t  a 

diamond d r i l l i n g  program be i n i t i a t e d  on t h e  Q u i l  proper ty .  

One o r  two h o l e s  should be d r i l l e d  a t  an  a n g l e  of 60° i n t o  

t h e  i n t r u s i v e  on t h e  e a s t  s i d e  of t h e  Quilchena Creek (see 

Plan  7) t o  determine t h e  e x t e n t  of su lph ide  m i n e r a l i z a t i o n  

w i t h  depth ,  e s p e c i a l l y  t h e  e x t e n t  of t h e  Mo zone a s  diagramed 

i n  F ig .  2 1 .  A t  t h e  same t i m e ,  one o r  two h o l e s  should be 

c o l l a r e d  v e r t i c a l l y  approximately 500 f t .  (150 m) w e s t  of 

t h e  Quilchena Creek ( see  Plan 7) t o  determine whether t h e  

e n t i r e  zonal  p a t t e r n  of t h e  i n t r u s i v e  u n i t  a s  exposed on 

t h e  e a s t e r n  s i d e  of t h e  f a u l t ,  i s  i n  f a c t  preserved  a t  depth,  

o v e r l a i n  by t h e  Coldwater Beds i n  the f o o t w a l l  block.  A t  

t h e  completion of t h e  program, it i s  hoped t h a t  a b e t t e r  

understanding of t h e  a r e a ' s  economic p o t e n t i a l  w i l l  come t o  

l i g h t  which w i l l  determine t h e  f u t u r e  of e x p l o r a t i o n  a c t i v i t y  

on t h e  Q u i l  Claim Group. I n  t h e  mean t ime,  it i s  recommenc2ed 

t h a t  t h e  Q u i l  1-19 claims be k e p t  i n  good s t and ing .  

Respect fu l ly  submit ted,  - 

TORONTO 

September 17, 1976 



APPENDIX I 

LABORATORY GEOCHEMICAL RESULTS 



- 52 - 
T a b l e  2 - Soil Geochemistry V a l u e s  -pit%! 2 BROOKSBANK AVE. 

IN'ORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS r REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occ iden ta l  Petroleum L t d . ,  

801  - 1 6 1  E g l i n t o n  Ave. Eas t  
Toronto,  Ont,  

CERTIFICATE NO. 36884 

INVOICE NO. 16643 

RECEIVED May 19/76 

ATTN: CC: P e n t i c t o n  ANALYSED . . May 21/76 
111 1 

v 

SAMPLE N O .  : 
PPM RPM 
Copper Molybdenum 

19001 54 4 

S t d ,  70 2 6 

MEMBER 

CANADIAN TESTING CERTIFIED B Y :  
ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREACODE: 604 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 36885 

TO: Canadian Occ iden ta l  Petroleum L td , ,  INVOICE NO. 16643 
801 - 1 6 1  Eg l in ton  Ave, East 

RECEIVED May 19/76 
Toronto,  Ont,  

MEMBER 
CERTIF IED BY: . .. 

CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 

21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 36886 

TO: Canadian Occidental Petroleum Ltd., 
801 - 161 Eglinton Ave. East 
Toronto, Ont. 

INVOICE NO. 

RECEIVED 

16643 

May 1917~  

A T I N :  ANALYSED 
May 21/76 

Q u i l  cc: Penticton 
1 PPM PPM J. & A *  

S A M P L E  NO. : 
Copper Molybdenum 

MEMBER 

CANADIAN TESTING CERTIFIED BY:  
ASSOCIATION 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 

CHEMEX LABS ,LTD. : E L Y E :  
604 

043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 36899 

TO: Canadian Occidental Petroleum Ltd., INVOICE NO. 16699 
Minerals Division 
801 - 161 Eglinton Ave. E a s t  RECEIVED May 24/76 

Toronto, Ontario "QUIL" 
ATTN : ANALYSED May 27/76 

cc: J. H i l l  

S A M P L E  NO.  : ppm ppm 
Copper Molybdenum 

19011 33 < 1 

MEMBER 

CANADIAN TESTING 
CERTIFIED BY: . 

ASSOCIATION 



- - 
Table 3 

21 2 BROOKSBANK AVE. 
Soil Geochemistry Values NORTH VANCOUVER, B.C. 

Grid CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA c o w :  604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

TO: 

CERTIFICATE OF ANALYSIS 
Canadian Occidental Petroleum Ltd. 
Minerals Division 
8 0 1  - 161  Eglinton Ave. East 

CERTIFICATE NO. 3706 1 

INVOICE NO. 16774 

RECEIVED June 1/76 
Toronto, Ontario 

ATTN : QUIL PROJECT ANALYSED June 3/76 
CC: J. H i l l  

SAMPLE NO. : 
PPM PPM 
Copper Molybdenum 

13603 3 4 < 1 

16 1 19 
66 3 

MEMBER 

CANADIAN TESTING 
CERTIFIED BY:  . 

"---- .--.--. 



CHEMEX LABS LTD. 

212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 37062 

TO: Canadian Occ iden ta l  Petroleum Ltd. 
Minerals  D iv i s ion  
801 - 161 Eg l in ton  Ave. Eas t  

INVOICE NO. 16774 

RECEIVED June 1/76 
Toron t o ,  On ta r io  

ATTN: 
QUIL PROJECT 

cc: J .  H i l l  ANALYSED June 3/76 

SAMPLE NO. : 
PPM PPM 
Copper Molybdenum 

19056 46 < 1 

MEMBER 

C A N A D I A N  TESTING CERTIFIED BY:  .. 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 37063 

TO: Canadian Occidental  Petroleum Ltd. INVOICE NO. 16774 
Minerals Division 
801  - 1 6 1  Eglinton Ave. East  RECEIVED June 1/76 
Toronto, Ontario QUIL PROJECT 

ATTN: ANALYSED June 3/76 cc: J. H i l l  

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

19 125 175 3 i 

19 164 5 6 < 1 
STD . 9 8  9 

MEMBER 
CERTIFIED BY: . 

CANADIAN TESTING 

ASSOClATION 
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21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. 604 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTI FICATE NO. 37064 

TO: Canadian Occidental Petroleum Ltd. INVOICE NO. 16774 
Minerals Division 
801 - 161 Eglinton Ave. East RECEIVED June 1/76 
Toronto, Ontario 

ATTN: QUIL PROJECT ANALYSED June 3/76 
cc: J. H i l l  

SAMPLE NO. : 
PPM PPM 
Copper EoTlyb denum 

19 165 4 6 < 1 
19 166 5 0 < 1 
19167 3 8 < 1 
19 168 3 3 < 1 
19 169 3 1 < 1 
19170 34 c 1 
19171 36 < 1 
19172 38 < 1 
19173 46 < 1 
19174 4 4 < 1 
19175 48 < 1 
19176 48 e 1 
19177 4 1  < 1 
19 178 4 1 e 1 
19 179 50 < 1 
19 180 44 < 1 
19181 42 < 1 
19182 4 8 < 1 
19 184 4 4 < 1 
19 185 58 < 1 
19 186 2 8 < 1 
19 187 30 < 1 
19 188 52 < 1 
19 189 7 0 < 1 
19 190 8 4 4 
19 19 1 780 35 
19 192 587 3 3 
19 193 8 6 5 
19 194 6 8 4 
19 195 5 1  < 1 
19196 30 < 1 
19197 36 < 1 
19 198 33 < 1 
19199 33 < 1 
19200 5 4 < 1 
19209 175 3 
192 10 82 < 1 

119211 5 4 < 1 
192 12 5 1  < 1 
192 13 4 0 < 1 
STD. 9 8 9 

MEMBER 

CANADIAN TESTING 
CERTIFIED BY: . 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTI FICATE NO. 37065 

TO: Canadian Occidental  Petroleum Ltd. 
Minerals Division 
801 - 161 Eglinton Ave. East  
Toronto, Ontario QUIL PROJECT 

ATTN: 
cc: J. H i l l  

INVOICE NO. 16774 

RECEIVED June 1/76 

ANALYSED June 3/76 

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

192 14 40 < 1 

19325 7 6 < 1 
STD . 96 9 

P /  
MEMBER 

.....,AN T., TI.. 
CERTIF IED BY: - /Wd%&& 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

TO: 

CERTIFICATE OF ANALYSIS 
Canadian Occidental  Petroleum Ltd. 
Minerals Division 
801  - 161  Egl in ton Ave. East  

CERTIFICATE NO. 37066 

INVOICE NO. 16774 

RECEIVED June 1/76 
Toronto, Ontar io  

ATTN: QUIL PROJECT ,,,,,ED June 3/76 
cc: J. H i l l  

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

19326 86 < 1 

9 8  9 

ETA 
MEMBER I*X CANADIAN TESTING 

CERTIFIED BY: ............. 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREACODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 37067 

TO: Canadian Occidental Petroleum Ltd. 
Minerals Division 

I 801 - 161 Eglinton Ave. East  

INVOICE NO. 16774 

RECEIVED June 1 / 7 6  

Toronto, Ontario 
ATTN: 

Q u i l  P ro jec t  ANALYSED June 3 / 7 6  
cc: J. H i l l  

19426 4 8 < 1 
STD. 9 8 9 

MEMBER CERTIFIED BY: . 
CANADIAN TESTING 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

TO: 

CERTIFICATE OF ANALYSIS 
Canadian Occidental  Petroleum Ltd. 
Minerals  Divis ion 
801 - 161 Eglinton Ave. East  
Torontg, Ontario QUIL PROJECT 

ATTN : cc: J. H i l l  

CERTIFICATE NO. 37068 

INVOICE NO. 16774 

RECEIVED June 1/76 

ANALYSED June 4/76 

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

19427 44 < 1 
19428 5 4 < 1 
19430 6 0 < 1 
19431 5 2 6 
19432 loo < 1 
19433 54 < 1 
19434 52 < 1 
19435 7 8 . <  1 
19436 48 t 1 

19455 4 1 < 1 
19456 86 < 1 
19457 286 5 
19458 313 3 
19459 118 1 
19460 156 1 
19461 175 2 
19462 6 2 < 1 
19463 46 < 1 
19464 52 < 1 
19465 4 8 < 1 
19466 44 < 1 
19467 42 e 1 
*I9449 5 0 < 1 
STD . 100 8 

MEMBER 

CANADIAN TESTING 
CERTIFIED BY: . 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGiSTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd. 

CERTIFICATE NO. 37069 

INVOICE NO. 16774 
Minerals Division 
801 - 161 Eglinton Ave. Eas t  RECEIVED June 1/76 

Toronto, Ontario 
QUIL PROJECT 

ATTN : ANALYSED June 4/76 
cc: J . H i l 1  

SAMPLE NO. : 
PPM PPM 
Copper Molybdenum 

19468 40 < 1 

0 
19522 48 < 1 
19523 
19524 

60 < 1 
5 1  < 1 

* 

19525 5 1  < 1 - 
STD . 100 9 

MEMBER 
CERTIF IED BY: 

CANADIAN TESTING 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA com: 604 

s ANALYTICAL CHEMISTS s GEOCHEMISTS s REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 3 70 70 

TO: Canadian Occidental  Petroleum Ltd. ,  
Minerals  Division 
801 - 161 Eglinton Ave. East 

INVOICE NO. 

RECEIVED 

16774 

June 1/76 
Toronto, Ontario 

ATTN : 
QUIL PROJECT ANALYSED june 4/76 

cc: 3. H i l l  

19565 156 5 
STD. 100 8 

MEMBER 

CANADIAN TESTlNG 
CERTIFIED BY: 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

TO: 

CERTIFICATE OF ANALYSIS 
Canadian Occidental  Petroleum Ltd. 
Minerals Divis ion 
801 - 161 Egl in ton Ave .  East 

CERTIFICATE NO. 37071 

INVOICE NO. 16774 

RECEIVED June 1/76 

Toronto, Ontario QUIL PROJECT 
ATTN : ANALYSED 

cc: J. H i l l  
June 4/76 

SAMPLE NO. : 
PPM PPM 
Copper Mo lyb denum 

19566 6 0 < 1 

19622 46 < 1 
19623 33 < 1 
19624 4 1  c 1 
19625 0 19626 

170 2 
52  < 1 

19627 4 8 < 1 
100 8 STD . 

MEMBER 

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

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA COD,: 604 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 37072 

TO: Canadian Occidental Petroleum Ltd. 
Minerals Division 
801 - 161 Eglinton Ave. East 

INVOICE NO. 

RECEIVED 

16774 

June 1/76 

Toronto, 0n t a r i o  
ATTN: 

QUIL PROJECT ANALYSED June 4/76 
cc: J .  H i l l  

SAMPLE NO. : 
PPM PPM 
Copper Molybdenum 

a - - -  

19659 4 8 < 1 
19660 4 1 < 1 
19661 4 6 < 1 
19662 40 < 1 
19663 5 1  1 
19664 19 7 24 
19665 209 9 
19669 104 4 
19670 6 8 2 
19671 5 1  2 

98 9 STD . 
MEMBER 

CANADIAN TESTING 
CERTIFIED BY: .. .. . 

ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREACODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

TO: 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 37073 

Canadian Occidental  Petroleum Ltd. INVOICE NO. 16774 
Minerals Divis ion 

RECEIVED June 1/76 801 - 161 Egl in ton Ave. East 
Toronto, Ontario Q U I L  PROJECT ANALYSED June 4/76 

ATTN: 
cc: J. H i l l  

SAMPLE NO. : PPM PPM 
Copper Molybdenum 

19672 8 8 3 
19673 4 8 1 
19674 42 < 1 
19675 180 3 
19676 3 4 < 1 
19677 42 < 1 
19678 42 < 1 
19679 46 < 1 
19680 5 6 < 1 
19681 54 < 1 
19682 38 1 
19683 36 c 1 
19684 3 8 1 
19685 4 4 < 1 
19686 40 < 1 
19687 4 1 < 1 
19688 4 0 < 1 
19689 42 < 1 
19690 4 6 1 
19691 44 < 1 
19692 44 < 1 
19693 4 2 t 1 
19694 4 4 c 1 
19695 4 1 < 1 
19696 4 8 < 1 
19697 44 c 1 
19698 46 < 1 
19699 3 4 < 1 
19 700 4 1  c 1 
19701 40 c 1 
19702 4 6 < 1 
19703 48 < 1 
19704 4 2 < 1 
19 705 38 < 1 
19706 4 0 1 
19707 38 < 1 
19708 36 < 1 
19 709 44 < 1 
19710 48 1 
19711 62 < 1 
STD. 100 

A 

9 

MEMBER 

CANADIAN T E S T I N G  
CERTIFIED BY: . ... .. 

ASSOCIATION 



b 212 BROOKSBANK AVE. 

4) - NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

Y 
A AI I P R ~ P V  w A n ~ .  TELEPHONE: 985-0648 LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd. 

Minerals  Division 
801 - 161 Eglinton Ave. East  
Toronto, Ontario 

ATTN: 

SAMPLE NO. : 
PPM 
n - - _  --- 

QUIL PROJECT 
cc: J. H i l l  

CERTIFICATE NO. 

INVOICE NO. 

RECEIVED 

ANALYSED 

June 1/76 

June 4/76 

. PPM 
bopper Mo lyb denum 

19712 4 6 < 1 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTI FICATE NO. 37093 

Canadian Occ iden ta l  Petroleum Ltd. INVOICE NO. 16784 

Minera ls  D iv i s ion  
RECEIVED June 2/76 801 - 1 6 1  Eg l in ton  Ave. Eas t  

ATTN: 
Toronto, Ont. ANALYSED June 4/76 

"Quil"  cc: J. H i l l  

SAMPLE NO. : 
PPM PPM 
Copper Molybdenum 

13651 51  < 1 
1 C I C ~ ; ~  I, n 1 
La"&& 

@' MEMBER 

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

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 37094 

TO: Canadian Occ iden t a l  Pe t ro leum Ltd. ,  INVOICE NO. 16784 
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 June  2/76 

ATTN: 
Toronto ,  Ont. ANALYSED June  4/76 

cc: J .  H i l l  

SAMPLE NO. : 
PPM PPM 
Copper Molybdenum 

13653 6 2 < 1 
13654 5 4 < 1 
13655 48 < 1 
13701 50 < 1 
1'3702 40 < 1 
13703 62 < 1 
13704 19  7 1 
13705 46 < 1 
13706 4 6 < 1 
13707 3 3 < 1 
13708 8 4 3 
13709 28 < 1 

3 13710 4 2 < 1 
13711 3 4 < 1 

1 3 1 1 2  4 2 < 1 
13713 40 < 1 
13714 4 1  < 1 
13715 4 0 < 1 
13716 40 < 1 
13717 41  < 1 
13718 4 2 < 1 
13719 48 < 1 
13720 54 < 1 
13721 4 4 < 1 

48  < 1 
1 9 1  2 

MEMBER CERTIFIED BY: 
CANADIAN TESTING 

ASSOCIATION 



.A 212 BROOKSBANK AVE. 

b .  NORTH VANCOUVER, B.C. 
r CANADA V7J 2C1 

TELEPHONE: 985-0648 LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd . ,  

Minerals Division 
801 - 1 6 1  Eglinton Ave. East 
Toronto, Ont. 

ATTN : CC: J. H i l l  

CERTIFICATE NO. 37095 

INVOICE NO. 
16784 

RECEIVED 
June 2 / 7 6  

ANALYSED June 4 / 7 6  9 

MEMBER 
C E R T I F I E D  BY:  .......... 

CANADIAN TESTING 

ASSOCIATION 

PPM PPM , 
SAMPLE NO. : 

Copper Molybdenum 
19094 46 < 1 

I 



. - 
212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
Canadian Occ iden ta l  Petroleum Ltd.,  
Minera ls  Div. 
801 - 1 6 1  Eg l in ton  Ave. Eas t  

CERTIFICATE NO. 37096 

INVOICE NO. 16784 

RECEIVED June 2/76 
Toronto, Ont. 

ANALYSED 
June 4/76 

ATTN: 
cc: J. H i l l  

SAMPLE N O .  : 
PPM PPM 
Copper Molyb denum 

19272 42 < 1 

MEMBER 
CERTIFIED B Y :  . 

CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian O c c i d e n t a l  P e t r o l e u m  L t d . ,  

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  
Toron to ,  Ont. 

ATTN: cc:  J .  H i l l  

21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

AREA CODE: 604 

CERTIFICATE NO. 37097 

INVOICE NO. 16784 

RECEIVED J u n e  2/76 
J u n e  4/76 

ANALYSED 

S A M P L E  NO. : 
PPM PPM 
Copper ' Molybdenum 

1 9  732 68  < 1 
19733  2 8 < 1 
1 9 7 3 4  4 0 < 1 
19735 No sample  
19 736 44 < 1 

19737 4 8 < 1 
19738  4 2 < 1 
19739 4 1  < 1 
1 9  740 33 1 
1 9741  4 2 1 
19 742 50  < 1 
1 9743 46 1 
1 9  744 3 8  2 
19745 28 < 1 

1 9  74 8 4 1 t 1 
1 9  749 4 1  < 1 
19750 1 9  7 2 
1 9 7 5 1  4 8 < 1 
19752 2 8 < 1 
1 9 7 5 3  2 2 < 1 
1 9  754 33  < 1 
20001 4 2 < 1 

2 0 0 0 2  44 < 1 
20003 3 3 < 1 
20004 5 0 < 1 
20005 50 < 1 
20006 60 < 1 
20007 5 4 < 1 
20008 6 8 < 1 
20009 56 < 1 
20010 33 < 1 
20011 34 < 1 
20012 6 3  < 1 
20013 54  < 1 
20014 5 4 < 1 
20015 4 8 < 1 
20016 5 2 < 1 
2 001 7 4 8 < 1 
S t d .  1 0 0  8 

N 
MEMBER 

CANADIAN TESTING 
CERTIFIED B Y :  . .. 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. A n E n c o D E :  604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO : Canadian O c c i d e n t a l  P e t r o l e u m  Ltd. , 

M i n e r a l s  D i v .  
8 0 1  - 1 6 1  E g l i n t o n  Ave. E a s t  

CERTIFICATE NO. 37098 

INVOICE NO. 1 6  7 84 

RECEIVED June  2/76 

Toron to  
ANALYSED J u n e  4/76 ATTN: 

cc: J. H i l l  

SAMPLE NO. : 
PPM . PPM 
Copper Molybdenum 

20018 5 0 < 1 

Std .  102  9 

MEMBER 

CANADIAN TESTING 
CERTIFIED BY: ........... 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidenta l  Petroleum Ltd . ,  

Minera ls  D iv i s ion  
801 - 1 6 1  Eg l in ton  Ave. Eas t  
Toronto,  Ont . 

ATTN : cc: J. H i l l  

CERTIFICATE NO. 37099 

INVOICE NO. 16784 

RECEIVED June 2/76 

ANALYSED 
June 4/76 

SAMPLE NO. : 
PPM . PPM 
Copper Mo l y b  denum 

20115 6 0 1 
20116 56 < 1 
20117 5 0 < 1 
20118 5 6 < 1 
20119 52 < 1 
20120 4 6 < 1 
20121 48 1 
20122 64 < 1 
20123 63  < 1 

I Std .  104 9 

MEMBER 

CANADIAN TESTING 
CERTIFIED BY:  

ASSOCIATION 



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

CHEMEX LABS LTD. , * : : ~ a ~ ~ ~ ~ :  
604 

043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd. 

Minerals  Division 
801 - 161 Eglinton Ave. East 

CERTIFICATE NO. 37 160 

INVOICE NO. 16819 

RECEIVED June 4/76 
Toronto, Ontario 

ATTN: ANALYSED June 8/76 
cc: 3 .  H i l l  

-. - ..- PPM PPM 
SAMrLk IUU. : 

Copper Molybdenum 
13658 33 - < 1 

19285 36 < 1 A 

STD. 100 9 

MEMBER 

. CANADIAN TESTING 
CERTIFIED BY: ............ 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 

CHEMEX LABS LTD. ;:%ODE: 
604 

043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Pe t ro leum Ltd. 

Minerals Division 
801 - 161 Eglinton Ave. E a s t  

CERTIFICATE NO. 37161 

INVOICE NO. 16819 

RECEIVED June 1/76 

Toronto, Ontario 
ATTN: ANALYSED 

cc: J. H i l l  June 8/76 

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

19286 51 < 1 

19289 40 < 1 
19290 No S a m p l e  
1929 1 3 8 < 1 

19779 30 * < l  
STD. 98 8 

MEMBER 

CANADIAN TESTING CERTIFIED BY: .... 
ASSOCIATION - - -  



. - 80 - 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 9850648 
AREA CODE: CHEMEX LABS LTD. 604 n 043-52597 

\-> ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

TO: 

CERTIFICATE OF ANALYSIS CERTI FICATE NO. 37 162 

Canadian Occidental Petroleum Ltd. 
Minerals Mvis ion 
801 - 161 Enlinton Awe- E a s t  

INVOICE NO. 

RECEIVED 

16 8 19 

June 1/76 
loronco, uneario 

ATTN: ANALYSED June 8/76 
ccr J .  H i l l  

I PPH 
Folyhdenura 

MEMBER 

CANADIAN T E S T I N G  

ASSOCIATION 

g=&L .- ;7>-- CERTIFIED BY: .......... ..... . ..... 2 ...... . C d.l;;C..kd.\..r-.. .... 



Table 4 a -  a - 212 BROOKSBANK AVE. -- - - 111 - 
Rock Geochemis t ry  Values 

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

CHEMEX LABS LTD. ;:;yDE: 
604 

043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 37162 

TO: Canedim Occidental Petroleum Ltd. INVOICE NO. 16819 
Mnersls Division 
801 - 161 Eglinton Ave. East RECEIVED June 1/76 

ATTN: 
Toronto, Ontario ANALYSED ~ u n o  8/76 

cct J. H i l l  

SAMPLE NO. : 
PPM PPM 

-- - copper I-blybdenq 

M E M B E R  
CERTIFIED BY: .. .... .. . 

CANADIAN TESTING 

ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREACODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occ iden ta l  Petroleum Ltd.,  

Minera l s  Div. 
801 - 1 6 1  E g l i n t o n  Ave. 

CERTIFICATE NO. 37150 

INVOICE NO. 16784 

RECEIVED June 2/76 

ATTN : 
Toronto,  Ont. 

ANALYSED June 4/76 
cc: J. H i l l  

SAMPLE NO. : 
PPM PPM 
Copper Molybdenum Rock Geochem 

38401 5 6 4 

- 
. 

MEMBER 3 
CANADIAN TESTING 

ASSOCIATION 
- - 



APPENDIX I1 

FREQUENCY DISTRIBUTION TABLES 



Tab le  5 

C l a s s  

0- 10 

11- 20 

21- 30 

31- 40 

Frequency D i s t r i b u t i o n  f o r  Copper i n  S o i l s  

Cumulative % Cumulative 
Frequency Frequency Frequency 

Range = 16-840 ppm 

Mean = 4 1  PPm 

Threshold = 66 PPm 

Probably Anomalous =66-85 ppm 

Anomalous = 86' pprn 



Table  6 

Freauencv D i s t r i b u t i o n  f o r  Molybdenum i n  S o i l s  

C l a s s  
Cumulative % Cumulative 

Frequency Frequency Frequency 

Range = 

Mean = 

Threshold = 

Probably Anomalous = 

Anomalous = 

1-35 ppm 

-=1 PPm 

1 PPm 

1-4 ppm 

5+ppm 



Table 7 

Frequency D i s t r i b u t i o n  f o r  Copper & Molybdenum i n  Rocks 

Cu M o  
C l a s s  Frequency C l a s s  Frequency 



Statement  of Expendi tures  

QUIL Claims 

1) S a l a r i e s :  J . R .  H i l l ,  Kirk Beacom, Mike B l a i s  
P e t e r  Bresee , Wayne Holms t e a d ,  
Bob Smith, Gary Smith,  Gord Tanton, 
R.H. Wal l i s ,  A.A. Seaman 

4 3 4  man days 
22.65/man day 

2)  C o n t r a c t  ~ e o p h y s i c s  (I .P. Survey) 

3) Geochem - 9 0 6  samples - 1812 e lements  

4 )  Reproduction - r e p o r t i n g ,  d r a f t i n g  

5)  Camp Cos t s  (food & accommodation inc luded)  

6 )  C o n s u l t a n t  - C.F. Gleeson & Assoc. 

7) Communications 

8 )  V e h i c l e  usage - 4-wheel d r i v e  a u t o  

T o t a l  $26,378.66 



I N V O I C E  
===------ ,,----s 

- - 

\, 
.. 
I ' I  - r i  PETER E. WALCOlwl' a ~ s s o c .  ~'1m. 

605 RUTI~AND COUR'I'. C:OQUI'I‘I.AI\X, B.C. v:~.J 3.1'8 ' * *  1 1 ~ L .  030-0383 

6 
NO. 1284 -- -""-==a 

Date: June 16th, 1976 - 
Terms: A !  10 DAYS 

Tor Canadian Occidental Petroleum Ltd,, 
L_ 

Mineral8 Division, 
801 - 161 Eelinton Ave. 33,. 
Toronto, Ontario 
H4P 1J5 

Rer I.P. Survey, Quil property 

1. Travel time: 2 daye Vancouver - B e r r i t t  - Vancouver 

2. Extra travel Walcott - 1 Day 
3. Standby day - Way 24th 

4, Operator & helper - l!ay 25th 

5. I.P. Survey - 7 days + 1 112 days overthe at 
$365.00 per day 

6, Helper for above at $45.00 per day 

7. 35 t i l e s  of mag eurveying a t  $50.00 per mile 
(~rua mileage on f ina l  invoice) 

8, Roan and board in transit and on job 

' - . 9. Taxi and plane fare 

10. Truck rental $674-47  - ~ a s o l f n e  135.05 
(truck used by Occidental personnel for t r i p s  
to Iferritt, Ponticton 6 ~;amloops)  

Less 20% to be billed on final invofce 



West 














