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C 
INTRODUCTION 

PURPOSE - Reconnaissance mapping was c a r r i e d  out  over a  geo log ica l ly  , 
I 

favourable sec t ion  of Nicola group rocks (Figs.  1, 2 ,  3) and a s s o c i a t e d  

i n t r u s i v e s  wi th in  t h e  Princeton map s h e e t  f o r  t h e  purpose of  1) d e t e r -  

mining t h e  charac ter  of  t h e  Nicola rocks wi th  a  view towards i n t e r p r e -  

t a t i o n  of environments of depos i t ion ,  2) eva lua t ion  o f  known mineral  

occurrences and determination of p o s s i b l e  o r e  c o n t r o l s ,  3) prospect ing  

f o r  new mineral occurrences. Severa l  p r o p e r t i e s  ou t s ide  t h e  Pr ince ton  

a r e a  were a l s o  examined. 

PREVIOUS WORK - The a rea  was f i rs t  mapped by Rice i n  1946 on a s c a l e  

of  4 miles  t o  t h e  inch .  S ince  t h a t  t ime d e t a i l e d  mapping has been 

done over  seve ra l  small a reas  wi th in  t h e  Pr ince ton  map shee t .  These 

inc lude  t h e  Aspen Grove a rea  by Chr is topher ,  t h e  Quilchena a r e a  by " Schau, and a sec t ion  of t h e  Eagle g ranod io r i t e  nea r  S k a i s t  Mountain 
'* 

by Anderson. 

AREA COVERED - The most complete mapping coverage completed during t h e  

1973 f i e l d  season inc ludes  N.T.S. 92H, s h e e t s  7, 10,  and 15 (Fig. 2 ) .  

This covers a  l a rge  por t ion  of t h e  a r e a  under l a in  by Nicola rocks 

between Princeton on t h e  sou th ,  M e r r i t t  on t h e  nor th ,  t h e  Eagle grano- 

d i o r i t e  on t h e  west,  and t h e  Osprey Lake g r a n o d i o r i t e  on t h e  e a s t .  

Some 40 p roper t i e s  were examined during t h e  course of t h e  mapping. 

METHODS - Napping was done on ha l f -mi le- to- the- inch  base maps us ing  

pace and compass t r a v e r s e s .  A i r  photos were of  only l imi t ed  va lue  

because of t h e  r e l a t i v e l y  heavy f o r e s t  cover .  By us ing  a combination 

of  4-wheel-drive vehic les  and t r a i l  b ikes  most of t h e  ground could b e  

reached on foo t .  The t r a i l  b ikes  proved ind i spensab le  and they  were 

i n  almost const an t  use .  

F bc CREW - A three-man crew was used during most of  t h e  season.  A smal l  

- 
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PHYSICAL FEATURES 

PHYSIOGRAPHY - Most of the  map-area l i e s  wi th in  t h e  Thompson p l a t e a u ,  

t h e  most southern por t ion  of t h e  I n t e r i o r  p la t eau .  However, nea r  i t s  

southern and western boundaries, it a l s o  inc ludes  p a r t  of  t h e  Cascade 

Mountains. A zone of t r a n s i t i o n  s e p a r a t e s  t h e  two physiographic 

areas .  The Thompson pla teau  is  a gen t ly  r o l l i n g  upland of low r e l i e f ,  

mostly between 3000 and 4000 f e e t  i n  e l eva t ion ,  b u t  t o  t h e  west M t .  

Thyme and Lodestone Mountain reach 6000 f e e t .  The p l a t e a u  region t o  

t h e  south loses  much of the  t a b l e - l i k e  cha rac te r  it possesses f u r t h e r  

nor th .  Here d i s sec t ion  has t o  a g r e a t  e x t e n t  obscured t h e  l e v e l  

su r face .  There i s  a very marked d i f f e r e n c e  between t h e  rugged crags 

of  t h e  Cascade mountain ranges on t h e  west and t h e  broad, rounded 

timber-covered peaks of the  p l a t e a u  region.  Drainage wi th in  t h e  a rea  

i s  mainly by two systems, one predominantly east-west and t h e  o the r  

nor th-south .  Glaciat ion and f a u l t  movement have been recen t  sources  
i' of  disturbance i n  t h e  drainage p a t t e r n s .  
t 

The more recent  physiographic h i s t o r y  of t h e  a r e a  inc ludes  

t h e  following events : (1) t h e  eros ion i n  p r e - g l a c i a l  t ime of  t h e  

land su r face  t o  t h a t  of a  mature, gently-undulat ing p l a i n ,  (2)  u p l i f t  

o f  t h e  a rea  as a whole, and re juvenat ion  of  t h e  drainage,  (3) a c t i v e  

eros ion by t h e  rejuvenated streams,  r e s u l t i n g  i n  deepening of  t h e  

main v a l l e y s ,  (4) advent of  g l a c i a t i o n ,  wi th  t h e  consequent d i s l o c a -  

t i o n  of  drainage,  overdeepening i n  some v a l l e y s ,  incomplete f i l l i n g  

of  o t h e r s ,  (5) re-establishment of drainage,  wi th  a c t i v e  eros ion of 

v a l l e y  bottoms, and development of  p o s t - g l a c i a l  canyons. 

GLACIATION - The e n t i r e  map a r e a  was a t  one time bur ied  under a  

con t inen ta l  i c e  shee t  which covered most o f  B r i t i s h  Columbia i n  

Ple is tocene  times. I ce  moved i n  a  r e l a t i v e l y  broad s h e e t ,  almost due 

south ,  over most of the  a rea .  During t h e  waning s t a g e s  of con t inen ta l  

g l a c i a t i o n  the re  was a per iod  o f  v a l l e y  g l a c i a t i o n ,  as  ind ica ted  by 
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GENERAL GEOLOGY 

INTRODUCTION - Rocks i n  t h e  map a r e a  range i n  age from Upper T r i a s s i c  

t o  T e r t i a r y  (Table 1) and inc lude  sedimentary, vo lcan ic  and igneous I 

t ypes .  Sedimentary rocks a r e  much l e s s  widespread than t h e  o the r s .  I 
A th ick  sequence of  volcanic  m a t e r i a l  toge the r  wi th  minor 

interbedded sediments accumulated during t h e  blesozoic. Within t h e  

map a r e a  most of these  rocks a r e  p a r t  o f  t h e  T r i a s s i c  Nicola group. 

These T r i a s s i c  rocks a re  c u t  by var ious  i n t r u s i o n s ,  many of which a r e  

now unroofed by eros ion.  I n t r u s i v e  rocks range i n  age from T r i a s s i c  

t o  Ter t i a ry .  The majori ty o f  these  a r e  J u r a s s i c  i n  age. Only a few 1 
I 

smal le r  bodies in t rude  Cretaceous o r  T e r t i a r y  formations.  

The Cenozoic e r a  i s  represented  by an accumulation o f  both  

sedimentary and volcanic  rocks which have only a l i m i t e d  d i s t r i b u t i o n  

wi th in  the  map area .  Princeton group rocks a r e  p resen t  throughout 

t t h e  a r e a  covered, whereas t h e  younger p l a t e a u  b a s a l t s  occur only i n  
I 

e. 

! 
t h e  v i c i n i t y  of Coalmont. 

LITHOLOGIES 

Mesozoic Rocks -------------- 

NICOLA GROUP 

The upper T r i a s s i c  Nicola group covers a l a r g e  p o r t i o n  o f  

t h e  map area .  This group o f  volcanic  and sedimentary rocks is  com- 
I 

posed of  a chaot ic  mixture of  interbedded f ine-to-coarse-grained ash ,  

t u f f ,  l a p i l l i  t u f f ,  agglomerate, volcanic  b r e c c i a ,  f lows,  sedimentary 
1 

vo lcan ic  wackes, a ren i t e s ,  a r g i l l i t e s ,  minor conglomerate and s i l t y  I r 
t o  r e e f o i d  limestone. Mappable u n i t s  of t h e  Nicola used by var ious  I 

I 
workers a r e  shown on Table 2. The vo lcan ic  rocks range i n  composi- 1 
t i o n  from b a s a l t  t o  r h y o l i t e  with b a s a l t i c  andes i t e s  most abundant. 

Dykes and s i l l s  a re  d i f f i c u l t  t o  d i s t i n g u i s h  from flows due t o  

s i m i l a r i t y  i n  t ex tu re  and composition. 

L' 
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TABLE 2 

(--: MAPPABLE ROCK UNITS I N  NICOLA GROUP - - 
A) ASPEN GROVE AREA - Chris topher  

Upper T r i a s s i c  

1. Undivided sediment:  s i l t s t o n e ,  sands tone ,  and a r g i l l i t e .  
2 .  Limy s i l t s t o n e .  
3.  Limestone: grey t o  dark grey ,  commonly b r e c c i a t e d .  
4. Andesite,  grey t o  green and massive. 
5. Volcanic b recc i a ,  v o l c a n i c  conglomerate,  and Lahar Deposi ts .  

> 

a) Massive red  sequence. 
b) Layered r ed  sequence. 
c) Red volc .  b r e c c i a  w i th  l a p i l l i  s i z e  fragments .  
d) Massive green sequence. 
e) Layered green sequence. 
f )  Undivided r e d  and green b r e c c i a .  

6.  Autobrecciated a u g i t e  porphyry - r e d  t o  maroon wi th  some 
p i l l o w - l i k e  s t r u c t u r e s .  

7. Massive and amygdaloidal a u g i t e  porphyry ( r e d  and green  
sequence) . 

8. Volcanic s i l t s t o n e  and sands tone .  
a) Red sequence. 

i 
b) Grey and grey-green sequence. 

t ,  c) Conglomerate. 
d) F o s s i l i f e r o u s  limy a r g i l l i t e  and l imestone.  

Lower J u r a s s i c  

9 .  Monzonite. 
10. D io r i t e .  

a)  Hornblende d i o r i t e ,  p o r p h y r i t i c  and f o l i a t e d .  
b )  "Big Kid'' b r e c c i a .  
c)  D i o r i t e  : con ta ins  pyroxene and amphibole, f i n e  

gra ined ,  p o r p h y r i t i c  and b r e c c i a t e d  i n  p l a c e s .  
d )  Fine-grained d i o r i t e ,  i n  p a r t  r e c r y s t a l l i z e d  

vo lcan ic  rocks .  
e )  Hypabyssal rocks  o f  d i o r i t i c  composition. 

B) NICOLA LAKE AREA - Schau 

Assemblage P1 - Altered p o r p h y r i t i c  f lows o f  a n d e s i t i c  b a s a l t  
and a l t e r e d ,  r e l a t i v e l y  coa r se  p y r o c l a s t i c  rocks  
( f e l d s p a r  phenos) . 

Flow b recc i a s  . 
Lap i l l i -bea r ing  c r y s t a l  and l i t h i c  t u f f s ,  a s  i n t e r f l o w  l a y e r s .  
Sedimentary ' i n t e r c a l a t i o n s  o f  c a l c .  a r e n i t e ,  greywacke, e..: limestone and conglomerate. 

- 
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f- ( b r e c c i a  
( agglomerate 
( t u f f  

' Generalized - ( f e l d s p a r  porphyry 
Sec t ion  ( flow l aye red  a n d e s i t e  

( f e l d s p a r  porphyry and greywacke 
( greywacke 
( l imestone 

Assemblage P2 - Agglomerates, b r e c c i a s ,  t u f f s  and l e s s e r  amounts 
o f  p o r p h y r i t i c  flows of b a s a l t i c  a n d e s i t e .  

( l imestone 
( greywacke 
( sedimentary b r e c c i a  
( conglomerate Generalized 

Sec t ion  - ( t u f f  
( t u f f aceous  b r e c c i a  
( p o r p h y r i t i c  flow 
( a p h a n i t i c  flow 
( dyke rock 

Assemblage A - 1  - Flows, p o r p h y r i t i c  and comnonly amygdaloidal 
8 

b a s a l t s  . Pyroxene phenos, a l s o  f e l d s p a r .  
\i ' Breccias  , agglomerates ,  and t u f f s ,  and 

sediments .  

( a u g i t e  porphyry 
( b r e c c i a  
( conglomerate 

Generalized - ( f . g .  greywacke o r  t u f f  
Sec t ion  ( t u f f  

( l imes tone ,  r e e f ,  c a l .  s ed .  
( agglomerate 
( greywacke 

I , 
I 

Assemblage A-2 - Bedded greywacke and a r g i l l i t e .  
I 

1 

C) COPPER MOUNTAIN AREA - B u l l e t i n  59 I I 
Nicola  Group I 

I 
I 

Volcanic Rocks I 

a) Massive andes i t e ,  minor b a s a l t  and d a c i t e .  1 
b )  P i l low lava  and/or  p i l lowed a n d e s i t e .  i 
c) Volcanic b r e c c i a  and agglomerate.  1 
d) Tuff .  
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M-h 
The Nicola group i n  t h e  map a r e a  makes up more t h a n  50% 

of t h e  rocks I napped. These rocks a r e  of  g r e a t e s t  importance econo- 

mical ly .  For mapping purposes, t h e  Nicola group was broken down 

i n t o  f i n e  and coarse t u f f ,  l a p i l l i  t u f f ,  volcanic  b r e c c i a ,  agglomerate, 

pu rp le  flows, purple volcanic b recc ia ,  b a s a l t  and a n d e s i t e  flows, lime- 

s tone  a r g i l l i t e  volcanic sediments and c h l o r i t e  s c h i s t .  (Fig 3 and 

P l a t e  12).  

The g r e a t e s t  por t ion  of  t h e  rocks encountered were f i n e  t o  

coarse t u f f s  and flows which a r e  found mostly i n  t h e  e a s t  and c e n t r a l  

p a r t  of  t h e  area .  Chlor i te  s c h i s t s  a r e  most abundant i n  a  broad b e l t  

p a r a l l e l i n g  the  Eagle contact  i n  t h e  west.  The o t h e r  Nicola u n i t s  

a re  more r e s t r i c t e d  i n  t h e i r  d i s t r i b u t i o n .  

As  is t y p i c a l  of t h e  Nicola group most u n i t s ,  though mappable 

l o c a l l y ,  cannot be t raced f o r  any g r e a t  d i s t ances  and i t  i s  t h e r e f o r e  

not  poss ib le  t o  determine s t r a t i g r a p h i c  r e l a t i o n s h i p s  between t h e  

\ var ious  u n i t s ,  o r  t o  c o r r e l a t e  u n i t s  comparable i n  t ime,  o r  t o  determine < 1 r eg iona l  s t r u c t u r a l  r e l a t ionsh ips .  

A common rock type i s  a  massive andes i t e  o r  a n d e s i t e  porphyry 

cons i s t ing  of medium sodic  p lag ioc lase ,  pyroxene, c h l o r i t e ,  ep idote  

a c t i n o l i t e ,  secondary quar tz ,  and minor accessory minera ls  such as  a p a t i t e ,  

sphere,  p y r i t e ,  magnetite,  and hemati te .  Phenccrysts of  pyroxene 

(aug i t e  t o  p igeon i t e ) ,  o r  p lag ioc lase  (o l igoc lase  t o  l a b r a d o r i t e )  a r e  

p resen t  and many flows contain both types.  The phenocrysts a r e  o f t en  

t r a c h y t i c a l l y  al igned.  The common colour of these  rocks is deep green 

t o  blue-grey. However the  colour o f  t h e  matr ix  may vary  from b l u i s h  and 

greenish  near  the  bottom of  some vo lcan ic  sequences t o  b lack ,  r ed ,  and 

p u r p l i s h  i n  t h e  middle t o  deep purple  a t  t h e  top. 

In the  Aspen Grove a rea  v a r i a b l y  coloured volcanic  rocks a r e  

- common. Green types a r e  p resen t  bu t  i n  subordinate  amounts. Most a r e  

green and purple ,  f i n e  grained,  non-porphyri t ic  andes i t e s  wi th  mott led 

c' colours ;  b r i ck  red ,  b a s a l t i c  andes i t e s ;  and p o r p h y r i t i c ,  dark t o  l i g h t  

purp le ,  mauve, o r  red aug i t e  andes i t e s  and b a s a l t s .  



a r e  poor ly  t o  moderately well-formed and have a lumpy appearance. I 
They t end  t o  be squeezed o r  e l o n g a t e  p a r a l l e l  t o  bedding. Ind iv idua l  

p i l l o w s  range i n  s i z e  from l e s s  t han  one f o o t  t o  f o u r  f e e t .  A s k i n  j 
o r  r i n d  o f  dark green, a p h a n i t i c  m a t e r i a l  enc loses  a v e s i c u l a r  o r  I 

I 
amygdaloidal r i c h  core .  Amygdales a r e  f i l l e d  wi th  carbonate ,  e p i d o t e ,  I 
o r  z e o l i t e s .  The i n t e r p i l l o w  m a t r i x  i s  more a l t e r e d  than  t h e  p i l l ows  I 
themselves and is  usua l ly  r i c h  i n  carbonates .  

Volcanic e j e c t a  i s  s i m i l a r  i n  composition t o  t h e  flow types  

p r e v i o u s l y  descr ibed .  However, t h e  t e x t u r e  i s  d i f f e r e n t  and h i g h l y  

v a r i a b l e .  E j e c t a  range i s  s i z e  from f i n e  ash t o  c o a r s e  ash  and 
I 
I 

c r y s t a l  fragments and mixtures  o f  bo th .  These grade  t o  l a p i l l i  t u f f  I 

(> 4mm) and coa r se r  agglomerates (> 32mm) composed o f  bombs up t o  a 

few f e e t  i n  diameter .  The bombs a r e  c h a r a c t e r i s t i c  of  vent  a r e a s .  

Fine t o  medium grained c r y s t a l  and l i t h i c  t u f f s  c o n t a i n  abundant " ' 
'L 1 broken c r y s t a l s  of p l a g i o c l a s e  and a u g i t e  pyroxene. Because o f  t h e i r  

porous n a t u r e  t h e  p y r o c l a s t i c s  a r e  e a s i l y  a l t e r e d  and weathered and 

Sedimentary ma te r i a l  v a r i e s  from f i n e  gra ined  a r g i l l i t e s  and s i l t s t o n e  

t o  boulder  conglomerates. The g r e a t  range of  g r a i n  s i z e  d i sp l ayed  i, 
throughout  t h e  s e c t i o n ,  and t h e  common mixing wi th  t r u e  p y r o c l a s t i c  

m a t e r i a l  sugges ts  t h a t  t h e s e  sediments  were depos i t ed  i n  u n s t a b l e ,  

r e l a t i v e l y  shallow bas ins  and t h a t  t h e  m a t e r i a l  was in t roduced  both 

from nearby volcanic  h ighlands  and from f a l l s  of  ash  and c o a r s e r  e j e c t a .  



a r e  i n t e r c a l a t e d  with s i m i l a r  reworked mate r i a l .  

The most common rock type is a t h i n l y  bedded, wel l  s o r t e d ,  

grey t o  black volcanic s i l t s t o n e  t o  sandstone conta in ing 50 t o  60 I 
percent  c r y s t a l  fragments. Minor loca l i zed  limestone members occur 

i n  t h e  sequence., These range i n  composition from pure biogenic 

r e e f o i d  limestone t o  minor s i l t y  calcareous s h e l l  debr i s .  Along t h e  

Eagle-Nicola contac t  a r e c r y s t a l l i z e d  l imestone i s  p resen t .  

1 I 
I 
I 
I 

Tuffaceous and a rg i l l aceous  rocks form a more o r  l e s s  I 
I 

continuous b e l t  extending from M t .  Henning t o  Manning Park. These 
I 

rocks have been involved i n  a regional  metamorphic event r e s u l t i n g  

i n  t h e i r  a l t e r a t i o n  t o  hornblende, a c t i n o l i t e ,  s e r i c i t e  and c h l o r i t e  

s c h i s t s .  

i \ 

Most rocks comprising t h e  Nicola group have been subjec ted  
\, ,/ 

t o  varying s t y l e s  and degrees of  metamorphism which f u r t h e r  complicates 

t h e i r  i d e n t i f i c a t i o n .  

PASAYTEN GROUP 

The Pasayten group crops out  i n  t h e  extreme southwest corner  

of  the  map area .  This l a t e  Cretaceous non-marine group i s  approxi- 

mately 10,000 f e e t  th ick .  Rock types encountered inc lude  f i n e  grained,  

dark grey well  bedded, sha les ,  interbedded s i l t y  sandstone,  pebbly 

mudstone, minor conglomerate and minor p o r p h y r i t i c  volcanic  flows. 

This  group r e s t s  uncomfort&bly on t h e  Eagle complex and is  terminated 

t o  t h e  west by the  Chuwanten f a u l t .  

SPENCES BRIDGE GROUP 

The lower Cretaceous Spences Bridge group c o n s i s t s  mainly 

o f  lavas  with niinor agglomerate and t u f f .  Red cher ty  r h y o l i t e  and 

L$ s o f t  brown b a s a l t  a r e  the  most common rock types i n  t h e  mapped area .  

- 



- -- - -- - --- 

-13- 

&&- -* 
! f The o t h e r  lavas a re  va r i ed  i n  colour  and include brown, yellow, r ed ,  

green and grey flows. The most d i s t i n c t i v e  a r e  r e d  t o  purp le  i n  

colour.  These rocks a r e  dense, cher ty ,  hard and b r i t t l e  and a r e  

o f t e n  characterized by conspicuous f e l d s p a r  phenocrysts ,  wel l  

developed flow l i n e s ,  and s p h e r u l i t i c  t ex tu re .  

KINGSVALE GROUP 

The Kingsvale group, a l s o  of  e a r l y  Cretaceous age, is  

younger than the  Spences Bridge group. The rock types  inc lude  flows, 

volcanic  b recc ia ,  sediments, and t u f f .  The flows have a brown, grey, 

purple  o r  green matrix and o f t e n  contain conspicuous orange t o  salmon 

coloured phenocrysts of  f e l d s p a r .  The volcanic  b r e c c i a  i s  very 

d i s t i n c t i v e  i n  t h a t  it conta ins  b r i g h t  mult i-coloured fragments. 

The sedimentary rocks c o n s i s t  of  we l l  bedded, o l i v e  green greywacke, 

yel lowish brown arkosic sandstone,  and a r g i l l i t e .  lilassive agglomerate 

and t u f f s  a r e  a l s o  present  but  i n  minor amounts. 
I" 
i 

Cenozoic Rocks -------------- 

PRINCETON GROUP 

The Princeton Group (Miocene o r  e a r l i e r )  c o n s i s t s  of a  

sedimentary and volcanic member. The sediments, o f  shallow water 

o r i g i n ,  cons i s t  of a  va r ious ly  coloured conglomerate, sands tone ,shale ,  

coal ,  red  beds, and minor ochre. Abundant f o s s i l s  occur wi th in  t h e  

s h a l e  and coal u n i t s .  The sediments a r e  over l a in  by t h e  volcanic  

rocks which include t r achy to ida l  hornblende andes i t e  porphyry, massive 

f i n e  grained brown t o  black a u g i t e  b a s a l t ,  f i n e  grained f laggy andes i t e ,  

subordinate  buff  t u f f ,  l a p i l l i  t u f f ,  coarse volcanic  b r e c c i a ,  and 

agglomerate. 

VALLEY AND PLATE.4U BASALT 

t' I n  t h e  Miocene o r  l a t e r ,  q u i e t  outpourings o f  v a l l e y  and 

p l a t e a u  b a s a l t  covered l o c a l  a reas .  These a r e  g e n e r s l l y  o l i v i n e  

basa l t s ,var i -coloured,  and amygdaloiclal o r  v e s i c u l a r .  

- 



i n c l u d e  t h e  T r i a s s i c  t o  J u r a s s i c  b a s i c  t o  u l t r a b a s i c  i n t r u s i o n s  

p r e s e n t  a t  Copper Mountain, S e l i s h  Mountain, O l i v i n e  Mountain and 

a t  Hedley; J u r a s s i c  t o  Cretaceous g r a n i t e  t o  q u a r t z  d i o r i t e  Coast 

I n t r u s i o n  comprising t h e  Mount Pike,  Pennask, Osprey and Okanagan 

composite b a t h o l i f h s  and t h e  Boulder Mountain, S e l i s h  Mountain, Thynne 

Mountain and Tulameen p lu tons  ; t h e  J u r a s s i c  t o  Cretaceous f o l i a t e d  

g r a n o d i o r i t e  t o  qua r t z  d i o r i t e  Eagle complex; J u r a s s i c  t o  Cretaceous 

r h y o l i t e  t o  d a c i t e  porphyr ies  a t  t h e  Newmont p r o p e r t y  a t  Whipsaw Creek, 

Independme  proper ty  a t  Mount Henning and a t  J u l i e t  Creek; Cretaceous 

g r a n i t e  t o  d i o r i t e  O t t e r  Lake i n t r u s i o n s ,  Verde Creek s t o c k s ,  and 

Lightning Creek s t o c k s .  

TULMEEN COMPLEX 

i i  
i / The Tulameen CompJex (Ol iv ine  Mountain) i s  a  composite u l t r a -  

b a s i c  t o  b a s i c  zoned i n t r u s i o n  t h a t  ou tcrops  over  a  22 squa re  mi le  a r e a .  

I t  i n t r u d e s  T r i a s s i c  Nicola  group rocks .  A potassium-argon age  d a t e  of  

186 m.y. was obta ined  from an ou t ly ing  gabbroic  s t o c k  t o  t h e  n o r t h  

(F in lay  69) .  The complex c o n s i s t s  o f  a  syenogabbro and s y e n o d i o r i t e  

bo rde r  zone and a  l a t e r  u l t r a m a f i c  core .  The syenogabbro i s  composed 

o f  p l a g i o c l a s e ,  d iops ide ,  o r t h o c l a s e ,  minor b i o t i t e  and magnet i te .  The 

s y e n o d i o r i t e  c o n s i s t s  of d iops ide ,  hornblende,  p l a g i o c l a s e ,  o r t h o c l a s e ,  

p l u s  accessory  b i o t i t e ,  magnet i te ,  and a p a t i t e .  Secondary mine ra l s  i n  

t h e  gabbroic  rocks a r e  hornblende, a c t i n o l i t e ,  c h l o r i t e ,  e p i d o t e ,  a l b i t e  

and qua r t z .  S t r u c t u r e s  and t e x t u r e s  range from massive hypidiomorphic- 

g ranu la r  i n  f r e s h  s tocks  t o  s t r o n g l y  s c h i s t o s e  i n  t h e  h i g h l y  a l t e r e d  

v a r i e t i e s .  
I 

The d u n i t e  o l i v i n e  c l inopyroxen i t e ,  and hornblende c l i n o -  I I 

I 

pyroxen i t e  form e longa te  nons t r a t i fo rm bodies  whose i r r e g u l a r  i n t e r n a l  
I 

s t r u c t u r e  i s  b e s t  explained by d i f f e r e n t i a t i o n  contemporaneous wi th  
I 

C' c r y s t a l l i z a t i o n .  bjinor amounts of  p e r i d o t i t e ,  hornblende o l i v i n e  c l i n o -  
py roxen i t e ,  c l i nopyroxen i t e ,  and mafic pegmat i te  a r e  a l s o  p r e s e n t  i n  

t h i s  u l t r a m a f i c  mass. 

I 
I 

- - 



The dun i t e  forms a  c i r c u l a r  p i p e - l i k e  core 2 square  mi les  

i n  a r e a  extending from Olivine Mountain t o  Grasshopper Mountain. This 

bu f f  weathering rock i s  composed o f  o l i v i n e  which i s  p a r t i a l l y  se rpen t i -  

n ized .  The dun i t e  i s  surrounded by an o l i v i n e  c l inopyroxeni te  hybrid 

contac t  zone of d iops ide ,o l iv ine ,  s e rpen t ine ,  magneti te ,  and c h l o r i t e .  

These two rocks a r e  medium gra ined,  equigranular  t o  coa r se ly  g ranu la r  

s u b p o i k i l i t i c  with aggregates of i n t e r s t i t i a l  s e rpen t in ized  o l i v i n e .  

The most abundant rock is  a  medium t o  coarse  c r y s t a l l i n e  I 

hornblende cl inopyroxenite  with p o i k i l i t i c  and t a b u l a r  hornblende 

c r y s t a l s  2 t o  3 centimetres i n  length  enclos ing  diopside.  The rock 

is  composed of d iops ide ,  hornblende, magneti te  minor b i o t i t e  and a p a t i t e .  

The u l t r amaf ic  and gabbroic p o r t i o n s  of t h e  complex probably 

formed from sepa ra te  in t rus ions .  However, t h e  two s u i t e s  of rock have 

s u f f i c i e n t  mineralogical  and chemical s i m i l a r i t i e s  t o  i n d i c a t e  a  pe t ro-  
/ 
i g e n e t i c  l i n k  i n  t h e i r  parent  magmas. The p a r e n t  magma could have been 

an a l k a l i  b a s a l t  which was potassium r i c h ,  s i l i c a  undersa tura ted ,  and 

p o s s i b l y  co-magmatic with Nicola volcanism. A s e r i e s  of s i m i l a r l y  aged 

s y e n i t i c  i n t r u s i o n s  may a l s o  be r e l a t e d  t o  t h i s  pa ren t  magma. 

COPPER MOUNTAIN COMPLEX 6 RELATED INTRUSIVES . 

The Copper FQountain i n t r u s i v e  complex i s  composed of  t h e  

Lost Horse, Smelter  Lake and Voigt Creek s tocks .  I t  i s  a roughly 

concen t r i c  d i f f e r e n t i a t e d  body grading from an a u g i t e  d i o r i t e ,  pyroxenite ,  

gabbro border  zone t o  a  more monzonitic in termedia te  zone conta in ing  a  

l a t e  s t a g e  pegmat i t ic  core. Within t h e  o u t e r  d i o r i t i c  zone a  r i n g  of 

smal l  e longate  gabbro t o  pyroxeni te  bodies  o u t l i n e  t h e  s tock .  

1 

4 '1 

b 
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The Lost Horse s tock  is  composed o f  a  l i g h t  co loured  a u g i t e  ~ 
d i o r i t e ,  a p inkish  grey b i o t i t e  monzonite o r  s y e n i t e ,  and dykes o f  

la t i te  t o  s y e n i t e  porphyry. These rocks  a r e  f i n e  t o  medium g ra ined ,  

p o r p h y r i t i c ,  wi th  grey green t o  salmon p ink  p l a g i o c l a s e  and vary ing  

amounts of  o r thoc la se  and cl inopyroxene.  A l t e r a t i o n  inc ludes  s e r i c i t i -  

z a t i o n ,  s a u s s u r i t i z a t i o n ,  u r a l i t i z a t i o n ,  a l b i t i z a t i o n ,  potassium meta- 

somatism, and bleaching.  La te r  phase rocks  inc lude  p a r t i a l l y  s e r i c i t i z e d  

l a t i t e  t o  t r a c h y i t e  porphyry and p o r p h y r i t i c  monzonite t o  s y e n i t e .  

The Smelter Lake and Voigt Creek s tocks  a r e  medium gra ined ,  

massive,  grey-green, b i o t i t e ,  c l inopyroxene d i o r i t e s .  These rocks  have 

been da ted  a t  between 200 fl t o  181 + 7 m.y. wi th  t h e  average  being 

193 -i: 7 m.y. 

The Verde Creek dykes o f  q u a r t z  monzonite t o  g r a n i t e  

composition a r e  medium gra ined ,  g rey  t o  p i n k i s h ,  p o r p h y r i t i c  rocks.  

i \ 
They a r e  da ted  a t  101 + 4 t o  98 + 4 m.y. and a r e  of s i m i l a r  age t o  t h e  

1 ,  
K O t t e r  I n t r u s i o n s .  

Two o t h e r i n t r u s i o n s  of  p o s s i b l e  T r i a s s i c  age and having a  

c l o s e  chemical s i m i l a r i t y ,  a r e  a t  S e l i s h  Mountain and Hedley. 

A t  Hedley, t h e  2  s t o c k s  a r e  medium gra ined ,  l i g h t  co loured ,  

and range  i n  composition from q u a r t z  d i o r i t e  t o  gabbro, wi th  minor 

a u g i t e  d i o r i t e  and s y e n i t e .  

The S e l i s h  Mountain s tock  i s  a  grey-green,  medium gra ined ,  

gabbro t o  syenogabbro and con ta ins  small  d i o r i t i c  bo rde r  phases.  

COAST INTRUSIONS 

The Coast I n t r u s i o n s ,  J u r a s s i c  i n  age,  a r e  widely d i s t r i b u t e d  

a s  a  number of b a t h o l i t h i c  complexes and s i n g l e  p lu tons .  They a r e  a  

v a r i e d  group c o n s i s t i n g  of b i o t i t e ,  hornblende q u a r t z  d i o r i t e s ,  grano- 

d i o r i t e ,  qua r t z  monzonites, g r a n i t e s  and gabbros.  In  b l a c e s  they  appear  

subvolcanic  and i n  o the r s  show p a s s i v e  a s  w e l l  a s  f o r c e f u l 1  s t y l e s  of 

emplacement. These rocks f o r  t h e  most p a r t  a r e  poor ly  da t ed  (160-180 m.y.).  - 



n e a r  Tulameen, while  a sample from Manning Park was da ted  a t  100 m.y. 

The Eagle c o n s i s t s  of  a migmati te ,  amphibol i te  co re  o r  a x i a l  zone 

f l anked  by gne iss  and una l t e r ed ,  medium g ra ined ,  f o l i a t e d ,  b i o t i t e  

hornblende qua r t z  d i o r i t e  t o  g r s n o d i o r i t e  i n t r u s i o n s .  Quartz ,  f e l d s p a r  

pegmat i te ,  a p l i t e ,  and some mafic dykes commonly c ros s -cu t  t h e  complex. - 

Local ly ,  f i n e  gra ined  pink almandine g a r n e t s  a r e  found i n  muscovite 

r i c h  zones i n  t h e  mass. The f o l i a t i o n  is  q u i t e  d i s t i n c t  and has a 

gene ra l  northwest t r e n d ,  p a r a l l e l i n g  t h e  Nicola-Eagle con tac t .  

OTTER LAKE INTRUSIVES 

The O t t e r  Lake i n t r u s i o n s  o f  Upper Cretaceous o r  l a t e r  age  

inc lude  s e v e r a l  d i s t i n c t  rock types .  The most common i s  a dark p ink ,  

hornblende syen i t e .  Euhedral,  medium gra ined ,  pink t o  whi te  f e ld spa r s ,  
i.* \ 

i .' o f t e n  p o r p h y r i t i c ,  wi th  minor a l t e r e d  hornblende c h a r a c t e r i z e  t h i s  

s y e n i t e .  Less common and u s u a l l y  toward t h e  margins a r e  medium t o  f i n e  

g ra ined ,  una l t e r ed ,  b i o t i t e  hornblende d i o r i t e s .  

Included wi th  t h e s e  rocks  a r e  a number of  buf f  co loured ,  

e p i z o n a l ,  m i a r o l i t i c  g r a n i t e  s t o c k s  and dykes. These a r e  most abundant 

i n  t h e  Willis Creek and Smith Creek a r e a s .  They commonly c o n s i s t  o f  

doubly  terminated qua r t z  phenocrys ts  (1-2 cm) i n  l e n g t h ,  s e t  i n  an a p h a n i t i c  

bu f f  groundmass. A few s c a t t e r e d  euhedra l  f e l d s p a r s  1-2 mm i n  l eng th  I 

a r e  g e n e r a l l y  p re sen t .  i 
LIGHTNING CREEK STOCKS ~ 
Lightning Creek s t o c k s  occur  i n  t h e  extreme western p o r t i o n  

of t h e  map a r e a  and a r e  of  a s i m i l a r  age as t h e  O t t e r  i n t r u s i o n s .  

These rocks  a r e  medium t o  f i n e  g ra ined ,  g rey ,  d i o r i t i c  t o  q u a r t z  

d i o r i t i c  i n  comp,os i t i on. 



A number of porphyry s tocks  and dykes crop ou t  along 

t h e  Eagle-Nicola contact .  These a r e  o f  i n t e r e s t  because they  o f t e n  

e x h i b i t  a l t e r a t i o n  and some porphyry type  s u l f i d e  mine ra l i za t ion .  

In  t h e  nor th  on J u l i e t  Creek, a  composite body o f  b i o t i t e  

f e l d s p a r  porphyry of d a c i t i c  t o  r h y o l i t i c  composition occurs .  I t  i s  

c u t  by m i a r o l i t i c  g r a n i t e  dykes s i m i l a r  t o  t h e  Cretaceous O t t e r  

i n t r u s i o n s .  Further  south,  a t  Mount Henning, a  r h y o l i t e  t o  d a c i t e  

porphyry crops out .  I t  i s  cu t  by a  s i m i l a r  dyke. Potassium and 

s i l i c a  metasomatism (secondary K-feldspar and s i l i c i f i c a t i o n )  , qua r t z  

ve in ing ,  and disseminated and ve in  s u l f i d e s  a r e  a s soc ia t ed  with t h e s e  

i n t r u s i o n s .  

' I 

i' \ The Newmont porphyry, f a r t h e r  south a t  lzJhipsaw Creek, i s  i n  
\ 

p a r t  vo lcan ic  and p a r t  i n t r u s i v e .  A qua r t z  monzonite t o  g r a n i t e  s tock 

i s  he re  in t ruded by l a t e r  r h y o l i t e  t o  d a c i t e  f e l d s p a r  porphyry dykes. 

Hydrothermal a l t e r a t i o n  i s  pervas ive  b u t  n o t  in t ense .  Quar tz-su l f ide  

v e i n l e t s  and a  p y r i t i c  halo a r e  a s soc ia t ed  f e a t u r e s .  

A number of small dykes, perhaps r e l a t e d  t o  t h e  above 

porphyr ies ,  a l s o  were found i n t r u d i n g  Nicola and Eagle rocks  along 

t h e i r  contac t .  These are  small  d a c i t i c  t o  a n d e s i t i c  dykes wi th  a c i c u l a r  

hornblende phenocrysts , p o r p h y r i t i c  white  f e l d s p a r  phenocrysts ,  and 

b i o t i t e , i n  an aphan i t i c  greyish  brown groundmass. No a l t e r a t i o n  or 

mine ra l i za t ion  were found t o  be a s soc ia t ed  with t h e s e  rocks.  



Metamorphism i n  t h e  map a r e a  i s  p e r v a s i v e  and c o n s i s t s  of 

many types .  These inc lude  con tac t  thermal  even t s  r e l a t e d  t o  t h e  

emplacement of  i n t r u s i o n s ,  and r e g i o n a l ,  b u r i a l ,  thermal  and dynamic 

metamorphism of  varying i n t e n s i t y  (Fig.  4 ) .  Autometamorphism i s  wide- 

sp read ,  bu t  except i n  t h e  younger rocks  it has  been upgraded and e ra sed  

by l a t e r  metamorphic events .  These younger v o l c a n i c  rocks  a r e  r e l a t i v e l y  

unmetamorphosed except f o r  l o c a l  development of v e i n s  o f  z e o l i t e s  and 

p ink  p r e h n i t e .  The o lder  Nicola  group has been s u b j e c t e d  t o  numerous 

metamorphic events .  

The loca l i zed  e f f e c t s  o f  con tac t  metamorphism a r e  b e s t  

d i sp l ayed  a t  Hedley and Copper Mountain bu t they  a r e  found i n  vary ing  

i / ,  
degrees  of  development a s s o c i a t e d  wi th  most i n t r u s i v e  c o n t a c t s .  A t  

\ '  '.- , Hedley two s tocks  and numerous dykes and s i l l s  o f  gabbro ic  rock have 

i n t r u d e d  and a l t e r e d  t h e  Nicola  sediments.  Calcareous and s i l i c e o u s  

sediments  have been thermal ly  metamorphosed, producing a  massive 

aggrega te  of pyroxene and g a r n e t ,  a  l i g h t  co loured  f l i n t y  c rypto-  

c r y s t a l l i n e  rock resembling a  c h e r t ,  and an  e x o t i c  s u i t e  o f  su lph ide  

mine ra l s .  

A t  Copper Mountain - I n g e r b e l l e ,  rocks  of t h e  Nicola  group 

e x h i b i t  secondary mineral  assemblages which a r e  c h a r a c t e r i s t i c  of green- 

s c h i s t  o r  a l b i t e  - ep ido te  h o r n f e l s  f a c i e s  metamorphism. I n  gene ra l  

t h e  rocks  a r e  cha rac t e r i zed  by a  very  mild t y p e  o f  a l t e r a t i o n  c o n s i s t i n g  

of moderate s a u s s u r i t i z a t i o n  of  f e l d s p a r s  and v a r i a b l e  degrees  o f  

replacement of t h e  mat r ix  by carbonates .  Volcanic  rocks  o f  b a s a l t i c  

a n d e s i t e  composition n e a r l y  everywhere con ta in  e p i d o t e ,  c h l o r i t e ,  

s e r i c i t e ,  carbonate  a n j  commonly t r e m o l i t e  - a c t i n o l i t e .  Contact meta- 

morphism o v e r p r i n t s  t h i s  g e n e r a l l y  widespread e a r l i e r  a l t e r a t i o n .  

- 
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(-> Volcanic and i n t r u s i v e  rock a t  Copper Mountain have undergone ex tens ive  

and l o c a l l y  i n t e n s e  soda, po tash  and c h l o r i n e  metasomatism which is  

p h y s i c a l . 1 ~  c o n t r o l l e d  by t h e  presence  and i n t e n s i t y  of  f r a c t u r e s  and by 

s p a t i a l  r e l a t i o n  t o  i n t r u s i v e  rock.  I t  ranges  from s l i g h t  b leaching  

a long  f r a c t u r e s  t o  i n t e n s e  and pe rvas ive  a l b i t i z a t i o n ,  a l k a l i  f e l d s p a r  I 

a l t e r a t i o n ,  and s c a p o l i t e  ve in ing .  This  p roces s  r e s u l t e d  i n  t h e  p a r t i a l  

o r  t o t a l  replacement of  minera ls  and was fo l lowed o r  accompanied by 

su lph ide  mine ra l i  a t i o n .  
I 
I 

Low grade metasomatism and metamorphism has  a f f e c t e d  rocks  

o f  t h e  Nicola  group i n  t h e  Aspen Grove a r e a .  These e f f e c t s  a r e  d i s t r i b u t e d  

i n  i r r e g u l a r  zones o f  i n c r e a s i n g  i n t e n s i t y  toward t h e  Pennask b a t h o l i t h .  

Far  from t h e  b a t h o l i t h ,  l aumont i te  and o t h e r  z e o l i t e s  f i l l  openings i n  

t h e  rocks.  In te rmedia te  p l a g i o c l a s e  has been p a r t i a l l y  a l b i t i z e d  over  

a  wide a rea .  Nearer t h e  b a t h o l i t h  r a r e  p r e h n i t e  and pumpel ly i te ,  

a l b i t i z e d  f e l d s p a r ,  ub iqui tous  c h l o r i t e ,  c a l c i t e ,  e p i d o t e ,  and secondary 

q u a r t z  a r e  developed. A c t i n o l i t e  and hornblende a r e  common c l o s e  t o  t h e  
'j 

i c o n t a c t  i n  s c h i s t o s e  rocks. Minor skarn  development i n  ca l ca reous  rocks  

occurs  i n  t h e  v i c i n i t y  of  Pa rad i se  Lake. 
I 

I 

On t h e  western p a r t  of t h e  map a r e a  Nicola  rocks  a long  t h e  ~ 
1 

e a s t e r n  boundary of t h e  Eagle co~nplex e x h i b i t  metamorphism which i s  

d i s t r i b u t e d  i n  somewhat r e g u l a r  zones of i n c r e a s i n g  i n t e n s i t y  toward t h e  

c o n t a c t .  Fa r thes t  from t h e  Eagle complex, t h e  Nicola  rocks  have been 

sub jec t ed  t o  a  pe rvas ive  low grade green s c h i s t ,  ( a l b i t e - e p i d o t e )  meta- 

morphism. These rocks  have a l s o  s u f f e r e d  b r i t t l e  deformation.  Toward 

t h e  west t h e  rocks become f o l i a t e d  and s c h i s t o s e ,  and grade t o  a c t i n o l i t e ,  

c h l o r i t e ,  ep ido te ,  a l b i t e  s c h i s t s  wi th  a c t i n o l i t e  g iv ing  way t o  v a r i o u s  

types  of  hornblende a s  t h e  con tac t  i s  approached. P l a g i o c l a s e  composition 

v a r i e s  and aluminum r i c h  hornblende changes co lou r  wi th  inc reas ing  meta- 

morphism. P l a t y  minera ls  have developed wi th  long a x i s  p a r a l l e l  t o  t h e  
I I 

c o n t a c t  i n  t h e  h igh ly  s t r e s s e d  rocks.  

4 '  
I, ' ~ 

I 

~ 
? 

I 
I 

I 



I n  some a reas  n e a r  t h e  Eagle c o n t a c t  such a s  a t  Skwum and 

Lawless Creeks t o  t h e  no r th ,  dynamothermal metamorphism g i v e s  way t o  

dominant'ly thermal metamorphism. Here l imes tone  and ca l ca reous  

sediments  have been converted t o  t a l c  and mica s c h i s t s ,  and i n  some 

a r e a s  t o  g a r n e t ,  pyroxene, e p i d o t e  ska rn .  Volcanic sediments  a t  
I 

Skwum Creek have no t  developed a  s c h i s t o s e  o r  f o l i a t e d  n a t u r e .  I 

I 

I n s t e a d ,  ep ido te ,  carbonate ,  q u a r t z ,  and p y r i t e  a r e  developed along 

bedding. I 

The Eagle complex i t s e l f  i s  a c h a o t i c  mixture  o f  g n e i s s ,  

migmati te  and a n a t e c t i c  q u a r t z  d i o r i t e  i n t r u s i o n s .  F i e l d  r e l a t i o n s  

sugges t  t h a t  ana t ex i s  was reached i n  a zone bo rde r ing  an i n t e n s e l y  

deformed migmati te ,  gne iss  core .  Flanking t h i s  zone a r e  a s e r i e s  of  

f o l i a t e d  i n t r u s i o n s  of q u a r t z  d i o r i t e  t o  g r a n o d i o r i t e  composition. 

This  complex resembles an exposed mountain r o o t  zone. The mafic  

mine ra l s  hornblende and b i o t i t e  a r e  a l i g n e d  by s t r e s s  r e l a t e d  t o  

I 

- 
,' \ 

metamorphism. Later  t h e  complex underwent b r i t t l e  f r a c t u r i n g  and 

t was in t ruded  by pegmatite and a p l i t e  dykes. 

Widespread b u t  l o c a l i z e d  metamorphism r e l a t e d  t o  c a t a c l a s t i c  

deformation i s  p r e s e n t  i n  i n t e n s e l y  sheared  zones. These a r e  r e l a t e d  

t o  p e r i o d i c  movement along major l ineaments  and s t r u c t u r e s .  

cl 

- 



STRUCTURAL GEOLOGY - 

The s t r u c t u r a l  s t y l e  of  t h e  map a r e a  i s  poor ly  understood 

because t h e  Nicola volcanic  rocks a r e  o f t e n  q u i t e  massive i n  cha rac te r  

and it is  the re fo re  d i f f i c u l t  t o  d i s t i n g u i s h  between ind iv idua l  flows 

o r  u n i t s .  Also t h e  unknown l a t e r a l  ex ten t  of t h e  flows o r  beds and 

t h e  lack  of outcrop makes s t r a t i g r a p h i c  and s t r u c t u r a l  r e l a t i o n s  

d i f f i c u l t  t o  a s c e r t a i n .  However, a  few g e n e r a l i t i e s  can be s t a t e d .  

Two major f a u l t  systems e x i s t  i n  t h e  map a rea .  One, t h e  

O t t e r  Lake f a u l t  i s  cha rac te r i zed  by a  wide zone of  mylon i t i za t ion ,  

shea r ing  ,and s i l i c i f i c a t i o n ,  The f a u l t  extends northwest ,  from a  

p o i n t  j u s t  west of Princeton -past O t t e r  Lake and Mount Thynne, a  

d i s t a n c e  of over 30 miles .  The second, t h e  Al l i son  Lake f a u l t  system, 

i s  no t  a  s i n g l e  l i n e  of rup tu re  throughout,  b u t  i s  i n  p a r t  a  s e r i e s  

o f  s e v e r a l  c lose ly  r e l a t e d  f a u l t s .  This  f a u l t  system t r e n d s  nor th  t o  
i( \, 
t 

nor thwest ,  and can be t r aced  from j u s t  n o r t h  of  Pr ince ton  p a s t  A l l i son  
Z 1' 

Lake and Aspen Grove, a  d i s t ance  of 50 mi les .  

The occurrence of  s e p a r a t e  and i s o l a t e d  a r e a s  of  s i m i l a r  

rock types  suggests  t h a t  block f a u l t i n g  may be an important s t r u c t u r a l  

f e a t u r e ,  however, because of a  lack  o f  d i s t i n c t i v e  marker horizons,  

such f a u l t i n g  cannot be d e f i n i t e l y  e s t ab l i shed .  

J o i n t i n g  within t h e  map a r e a  i s  q u i t e  v a r i e d  but s t rong  

n o r t h e a s t  and northwest t r ends  predominate. Both j o i n t  systems usua l ly  

have moderate t o  s t e e p  d ips  and i n  some cases  may be  r e l a t e d  t o  l o c a l  

shea r ing .  

Fo l i a t ion  imparted t o  t h e  Eagle and Nicola rocks during 

r e g i o n a l  metamorphism i s  we l l  developed. I t  v a r i e s  i n  s t r i k e  from 

eas t -wes t  t o  north-south b u t  t h e  most common t r e n d  i s  north-westerly.  

The d i p  of t h e  f o l i a t i o n  i s  u s u a l l y  s t e e p  t o  v e r t i c a l  i n  t h e  Eagle 

$3 rocks.  The adjo in ing  Nicola c h l o r i t e  s c h i s t s  a l s o  d i ~ p l a y  a  s t rong  

northwest  t rending f o l i a t i o n ,  b u t  with v a r i e d  d i p s .  Local ly t h i s  

f o l i a t i o n  may t r end  north-northwest with a  f l a t  d ip .  

I 



and s i m i l a r  formations.  These rocks  a r e  exposed i n  a smaJl s e c t i o n  

e a s t  of I-Iedley and west of t h e  Shuswap Metamorphic t e r r a i n .  They 

a?pear t o  r ep re sen t  a sedimentary success ion  o f  deep t o  shal low water  

sediments .  Ind ica t ions  a r e  t h a t  t h e  d e t r i t a l  m a t e r i a l  had a sou rce  

t o  t h e  west probably the  g r a n i t i c  and metamorphic t e r r a i n  of  t h e  Shuswap. 

D i s t r i b u t i o n  o f  c h e r t ,  a r g i l l i t e  and l imes tone  i n  t h e  s t r a t i g r a p h i c  

s e c t i o n  i n d i c a t e  a shal lowing of  t h e  b a s i n  through t ime.  111 p a r t  t h e s e  

rocks  a r e  s i m i l a r  t o  t h e  Cache Creek group (Penn.-Perm.) which occur  

f u r t h e r  n o r t h .  The uppermost members o f  t h e s e  formations i n t e r f i n g e r  

t o  t h e  west wi th  lowermost T r i a s s i c  Nicola  sediments.  

The upper T r i a s s i c  Nicola  group i s  a complex of  over lapping  
/' \ s e c t i o n s ,  composed of a chao t i c  mixture o f  vo lcan ic  e j e c t a ,  flows and 
\ ' 

sediments .  These rocks r ep re sen t  t h e  growth o f  a vo lcan ic  i s l a n d  a r c  

cha in  i n  a shal low sea .  Within surrounding f r i n g e  b a s i n s  t h i s  vo lcan ic  

m a t e r i a l  i n t e r f i n g e r e d  with sediments .  

There is a genera l  change through t ime i n  t h e  v o l c a n i c  menbers 

of t h e  group. The o l d e r  vo lcan ic  rocks  a r e  c h a r a c t e r i z e d  by f e l d s p a r  

phenocrys ts  whereas i n  younger v o l c a n i c  rocks  a u g i t e  phenocrys ts  a r e  

dominant. A t  l e a s t  f o u r  vo lcan ic  c y c l e s  have been d i s t i n g u i s h e d  and 

desc r ibed  by Schau (1971) i n  t h e  Quilchena a r e a .  Each c y c l e  i s  

c h a r a c t e r i z e d  by an i n c r e a s e  of i r o n  and manganese through t ime,  

r e s u l t i n g  i n  b r i g h t l y  coloured r e d  and p u r p l e  vo lcan ic  rocks  towards 

t h e  end of  each cyc le .  During t h e  waning s t a g e s  of each vo lcan ic  

c y c l e  a pe r iod  o f  sedimentat ion and b iogen ic  a c t i v i t y  took p l a c e  i n  

t h e  surrounding f r i n g e  b a s i n s .  

Severa l  i n t r u s i o n s  were emplaced i n t o  t h i s  s e c t i o n  of  i s l a n d  

i)' a r c  dur ing  i t s  development. They i n c l u d e  t h o s e  a t  Copper blountain, 

O l iv ine  Mountain, S e l i s h  ~ o u n t a i n ;  and a t  Hedley. These a r e  a l l  cheni-  
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C*". 
MINERALIZATION 

GENERAL 

The Pr ince ton  a r e a  has many known minera l  showi&s. Most 

o f  t h e  Inore i n t e r e s t i n g  ones were examined du r ing  t h e  f i e l d  season.  

These p r o p e r t i e s ' a r e  l i s t e d  i n  Table 3 wi th  accompanying minera ls  

p r e s e n t ,  type  of m i n e r a l i z a t i o n ,  h o s t  rocks  and age of h o s t  rocks. 

The t a b u l a t i o n  of  t h e i r  gene ra l  c h a r a c t e r  i n d i c a t e s  t h e  d i v e r s e  

n a t u r e  of t h e  mine ra l i za t ion .  Locat ions and element d i s t r i b u t i o n  

a r e  i n d i c a t e d  i n  F i g .  5 and P l a t e s  1 through 11. 

Many of  t h e  mineral  showings a r e  a s s o c i a t e d  wi th  t h e  Nicola  

v o l c a n i c  rocks.  These inc lude  t h e  fo l lowing  t y p e :  

I a) Sulyhide ve ins  and replacements  i n  zones o f  
I 

l. / shea r ing  and a l t e r a t i o n .  

Example - LODE c la ims ,  Tulameen a r e a .  

b) Syngenet ic  p y r i t e  d i sseminated  i n  v o l c a n i c  

sedimentary bas ins .  

Example - I R  and I R A  c la ims ,  Skwum Creek. 

c )  Disseminated p y r i t e  and c h a l c o p y r i t e  i n  a l t e r e d  

t u f f s  and f lo t i s .  

Example - V E K  and I L E  c la ims ,  Smith Creek. 

d )  Disseminated n a t i v e  copper ,  b o r n i t e  and 

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

Example - Aspen Grove a r e a .  

The Aspen Grove m i n e r a l i z a t i o n  may be  r e l a t e d  t o  low grade 

metamorphism wi th  accompanying r emob i l i za t ion  of  r e - e x i s t i n g  copper 

w i t h i n  t h e  Nicola  u n i t s .  

C; 
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TABLE 3 

COMP I LATION OF PROPERTY DATA 

ELEMENTS 6 TYPE MINERALIZATION 
NO. - PROPERTY NAME MINEPdLS Contact Diss. Vein HOST ROCK - AGE - - - 
1. HEDLEY GOLD CAMP Au. Cu. N i .  B i .  A s .  x x Limestone, Syenogabbro U.  Tr.  

2. JOSCO MINING LTD. Py. Cu. x Sediments U .  Tr. 

3.  FLINT CLS, MISSION Pb. Zn. Au. Cu. A s .  x x Al tered  I n t r u s i v e  Jr. 
GP. 

4. POLLOCK, SNOWSHOE, Au. A s .  Py. x Sediments U .  Ti.. 
PATSY 2 CLS. 

5. VENT, I L E  CLS. Py. Cu. x Tuffs  & Flows U .  Tr .  

6. COPPER MTN. INGERBELLE Cu. Py. x x x Tuffs  & Syenogabbro U .  Tr .  Jr. 

7 .  WI-IIPSAiV CR. MINES Pb. Zn. Ag. Cu. Py. x C h l o r i t e  s c h i s t  U .  T r .  

8. AMAX, NEWMONT, TEXAS Gu. Mo x Porphyry Ter t  . 
GULF 

9. M J  CLS. Py. Cu. x Coast Range I n t r u s i v e  J r .  

10. WILMACCLS. Py. Cu. x Nornblendite U .  T r .  

11. DON CLS. Py. Cu. x x Pyroc las t i c  RX U .  T r .  

12. GRANITE SCHEELITE Pb. Zn. Cu. x Dyke Jr.  
CLS. 

13. BB FRACTION Cu. Mo. x Coast Range I n t r u s i v e  Jr.  
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p? 
4 1 Other types  of  mine ra l i za t ion  appear t o  be  r e l a t e d  t o  

v a r i o u s  i n t r u s i v e s  and a s s o c i a t e d  a l t e r a t i o n .  Inc luded  i n  t h i s  

group a r e  t h e  fol lowing types :  

a )  Disseminated c h a l c o p y r i t e ,  magnet i te  and 

plat inum i n  u l t r a b a s i c s .  

Example - Ol iv ine  Mtn. U l t r a b a s i c  Complex. 

b) Disseminated c h a l c o p y r i t e ,  b o r n i t e  and 

molybdenite i n  porphyry-type environments.  

Examples - Copper Fltn. - I n g e r b e l l e ,  

S k a i s t  Mtn., Adonis. 

c)  An e x o t i c  s u i t e  o f  mine ra l s  accompanying a 

syenogabbro i n t r u s i o n  and r e l a t e d  ska rn  and 

ve in  development. 

Example - Hedley. 

d) Lead-zinc m i n e r a l i z a t i o n  i n  a s e r i e s  of  p a r a l l e l  

/" shears  i n  a l t e r e d  s tocks  of  O t t e r  i n t r u s i v e s .  
\ Example - Siwash Creek. 

e) Lead-zinc hydrothermal ve ins  i n  Pasayten sediments 

Example - Treasu re  Mtn. 

f )  Lead-z inc- (bar i te ) -  q t z .  hydrothermal ve ins  i n  

Nicola f lows ,  t u f f s ,  and c h l o r i t e  s c h i s t .  

Examples - Huff a d i t s ,  Comstock, Cousin Jack.  

g) Gold-qtz. hydrothermal ve ins  i n  Nicola  a r g i l l i t e s .  

Examples - High l ine r  c la ims ,  G r a n i t e  Creek. 

h)  Disseminated cha lcopyr i t e  and molybdenite w i th in  I 
i 

smal l  T e r t i a r y ( ? )  po rphyr i e s ,occu r r ing  along t h e  I 

Eagle g r a n o d i o r i t e  - Nicola c h l o r i t e  s c h i s t  con tac t .  

Examples - Newmont, Independence. 1 
I 

A comparison of e lements  p r e s e n t  w i th  age o f  h o s t  rock is  1 
shown below : 1 

I 



Scale : 
l t1=6.5 mi. 
(Approx 1 
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Age - Major Elements P re sen t  

Upper T r i a s s i c  Copper 

I r o n  

Gold-Arsenic 

Some Lead-Zinc 

J u r a s s i c ,  Cretaceous, T e r t i a r y  Copper 

Molybdenum 

Lead- Zinc 

Based on t h i s  d a t a  it can be s a i d  t h a t  i r o n  (magnet i te  

and hemat i te )  and gold-arsenic  m i n e r a l i z a t i o n  a r e  conf ined  t o  t h e  

T r i a s s i c  pe r iod  of  mine ra l i za t ion  whereas molybdenum occurs  only 
I 

i n  a s s o c i a t i o n  with Late Mesozoic o r  T e r t i a r y  rocks .  

PROPERTY DESCRIPTIONS 

/ ' \  HEDLEY NICKEL PLATE MINE N O . l  
I 

* 

k. - J 

I n  order  t o  f a c i l i t a t e  b e t t e r  e x p l o r a t i o n  i n  t h e  Hedley 

a r e a ,  t h e  o l d  Nickel P l a t e  Fline was v i s i t e d  t o  acqua in t  t h e  f i e l d  

crew wi th  t h e  geology and m i n e r a l i z a t i o n .  However, t h e  p r o p e r t y  

has  been thoroughly descr ibed  i n  t h e  l i t e r a t u r e ,  and no f u r t h e r  

mention is  r equ i r ed  i n  t h i s  r e p o r t .  

JOSCO MINING CO. NO. 2 

Josco  blining Co., ho lds  a  group of  c laims i n  an a r e a  no r th  

of  Iiedley. The claims a r e  probably t h e  56 GRS c la ims  l o c a t e d  83 miles  

nor th-nor thwes t  of  I-Iedley and west o f  I~lcNulty Creek. Access i s  v i a  

t h e  Princeton-Hedley highway, and t h e  Stemwinder bftn. -blcNulty Creek 

road which branches from t h e  highway about  3 miles  west o f  Hedley. 

R. Ridgway v i s i t e d  t h e  p rope r ty  on Oct.  2 ,  1973. 

No known previous  work has  been done on t h e  p rope r ty .  Work 

t h i s  summer included l i n e  c u t t i n g ,  road  c o n s t r u c t i o n ,  and a t  l e a s t  4 

pe rcuss ion  d r i l l  ho les .  No outcrop  was seen i n  t h e  a k a  of  d r i l l i n g .  
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Cb Outcrop on t h e  p rope r ty  inc ludes  a  medium gra ined  Coast 

Range (?) b i o t i t e  g r a n o d i o r i t e  t h a t  has  i n t r u d e d  Nicola  a r g i l l i t e s .  

Several '  shea r  and f r a c t u r e  zones c u t  t h e  i n t r u s i v e  and t h e s e  have 

c o n t r o l l e d  mine ra l i za t ion  and a l t e r a t i o n .  Mine ra l i za t ion  is 

ev iden t  i n  t h e  s t r i p p e d  r eg ion ,  and is  exposed i n  an  a r e a  o f  100 f e e t  

by 200 f e e t .  The a l t e r a t i o n  i n  t h e  i n t r u s i v e  i s  i n t ense ' and  t h e  

rock i s  now most ly a  mixture o f  q u a r t z ,  f e l d s p a r ,  c h l o r i t e  and 

s e r i c i t e .  Minera l iza t ion  c o n s i s t s  mainly o f  a r s e n o p y r i t e  a s  d i s -  

seminat ions and a s  arsenopyrite-pyrite-quartz v e i n l e t s .  Some p y r i t e  

is  a l s o  p r e s e n t  a s  d i sseminat ions .  Minor amounts of  s p h a l e r i t e  and 

ga l ena  a r e  found i n  t h e  sheared  a reas .  Minor amounts of  disseminated 

cha lcopyr i t e  occur  w i t h i n  a f a i r l y  f r e s h  b i o t i t e  g r a n o d i o r i t e  which 

c rops  out  a  s h o r t  d i s t a n c e  from t h e  main showings. Gold va lues  a r e  

q u i t e  low, and t h e  m i n e r a l i z a t i o n  appears  t o  be  very  l o c a l i z e d .  

3  HEDLEY AREA CLAIM GROUPS NO. 4 

J \ Three o ld  showings i n  t h e  Hedley a r e a  were i n v e s t i g a t e d  
i _'  

and grouped toge the r  because o f  t h e i r  geo log ica l  s i m i l a r i t i e s .  These 

groups a r e  t h e  SNO?<SHOE, t h e  PATSY, and t h e  POLLOCK. A l l  t h r e e  a r e  

s i t u a t e d  approxilnately 3  mi l e s  e a s t - s o u t h e a s t  of Hedley, on t h e  south  

s i d e  of  t h e  Sirnilkameen River ,  between t h e  e l e v a t i o n s  of  3000 and 

4300 f e e t .  Access i s  v i a  t h e  Princeton-Hedley highway and t h e  Whist le  

Creek road ,  which branches from t h e  highway about  4 mi l e s  west of Hedley. 

The Snowshoe and t h e  Pa tsy  appear  t o  b e  open a t  t h e  p r e s e n t ,  

and t h e  Pol lock i s  on a  Crown g r a n t .  No new work has been done on t h e  

p r o p e r t i e s  f o r  s e v e r a l  y e a r s .  O r i g i n a l  exp lo ra t ion  s t a r t e d  i l n  t h e  

e a r l y  1900's and cons iderable  work was done on t h e  p r o p e r t i e s  i n  t h e  
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Outcrop inc ludes  sedimentary beds o f  t h e  Nicola  group, I 

predominantly a r g i l l i t e s ,  p l u s  some c h e r t y  members, and a  few t h i n  I ~ 
beds o f  ca lcareous  a r g i l l i t e s .  D i o r i t e ,  s i m i l a r  t o  t h a t  a t  t h e  I 

Nickel  P l a t e  Mine occurs  as i r r e g u l a r  s t o c k - l i k e  bodies .  However, 

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

No metamorphism i s  apparent ,  except  l o c a l l y  i n  t h e  immediate 

v i c i n i t y  of t h e  i n t r u s i o n s .  Quartz occurs  a s  v e i n l e t s  and as a 

ma t r ix  i n  b r e c c i a s  developed i n  s h e a r  zones i n  t h e  a r g i l l i t e s  c l o s e  

t o  t h e  d i o r i t e  con tac t s .  Minerals  a s s o c i a t e d  wi th  t h e  q u a r t z  

i nc lude  a r senopyr i t e ,  p y r i t e ,  s p h a l e r i t e ,  minor c h a l c o p y r i t e  and 

ga lena .  Some gold  i s  a l s o  p r e s e n t .  

The showings a r e  a l l  smal l  and q u i t e  l o c a l i z e d  and a r e  

of  no f u r t h e r  i n t e r e s t .  

I L E  AND VENT CLAIMS NO. 5  

The 10 I L E  and 12  VENT claims a r e  l oca t ed  on t h e  n o r t h  

\ s i d e  o f  Smith Creek a t  an e l e v a t i o n  of  between 4200 and 4500 f e e t ,  

2 .5  m i l e s  upstream from t h e  Sirnilkameen R ive r  and 15 m i l e s  south-  

e a s t  o f  Pr ince ton .  Access i s  v i a  an o l d  logging road 3 . 2  miles  from 

t h e  Princeton-Hedley highway. B.Calder and G .  McArthur v i s i t e d  t h e  

p rope r ty  on Oct. 5 ,  1973. 

The ground has been he ld  by Kariba Flines Ltd. s i n c e  1967. 

Both s e t s  of  c laims expi red  t h i s  y e a r ,  t h e  I L E  on March 22, and t h e  

VENT on Sept.  10,  1973. 

Previous work inc ludes  l i n e  c u t t i n g ,  a  geochemical survey,  

a  magnetometer survey ,  an EM survey ,  an induced p o l a r i z a t i o n  survey,  

and diamond d r i l l i n g .  The d r i l l i n g  was done i n  1972 and c o n s i s t e d  of 

4  h o l e s  o f  t h e  fo l lowing  l e n g t h s ;  445 f e e t ,  595 f e e t ,  155 f e e t  and 
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The proper ty  covers  a  Nicola-Coast Range i n t r u s i v e  con tac t ,  

however, t h e  outcrop i s  very  l i m i t e d .  The Coast i n t r u s i v e  i s  a I 
medium gra ined ,  hornblende g r a n o d i o r i t e .  The Nicola  v o l c a n i c  rocks  

a r e  mainly a l t e r e d ,  f i n e  gra ined ,  dark  green a n d e s i t e s  w i t h  minor 

i n t e r c a l a t e d  f i n e  grained green t u f f s .  A p r o p y l i t i c - t y p e  a l t e r a t i o n  I 
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The outcrop c o n s i s t s  o f  f i n e  gra ined ,  dark  green,  Nicola  

c h l o r i t e  s c h i s t s  t h a t  have been c u t  by t h i n  carbonate-quartz  ve ins .  

Mine ra l i za t ion  i n  t h e  ve ins  i nc ludes  p y r i t e ,  galena,  s p h a l e r i t e ,  

and cha lcopyr i t e .  
i 
I 

Fur the r  i n v e s t i g a t i o n  on t h e  p r o p e r t y  is n o t  recommended. 1 

WHIP, SAW, PICK, AXE, CLAIM GROUPS NO. 8  

The 28 WIIIP, SAW, AXE and PICK c la ims ,  16 m i l e s  southwest 

o f  Pr ince ton  a r e  l oca t ed  on t h e  n o r t h  s i d e  of  Whipsaw Creek e a s t  of 

S k a i s t  Mountain, a t  approximately 5500 f e e t  i n  e l eva t ion .  Access is  

v i a  t h e  Hope-Princeton highway and t h e  Whipsaw Creek road.  G.McArthur 

v i s i t e d  t h e  p rope r ty  on J u l y  6 ,  1973. 

The p r e s e n t  owner of  t h e  remaining claims (SAI?, PICK) i s  

Texas Gulf Sulphur Co. The PICK claims were due t o  e x p i r e  on J u l y  

21, 1973, and t h e  SAlV claims a r e  i n  good s t a n d i n g  u n t i l  J u l y  21, 1975. 

I Previous ope ra to r s  on t h e  p r o ~ e r t y  ( through opt ion  agreements wi th  

Texas Gulf) i nc lude  Amax Potash Ltd. and Newmont Mining Corp. Work 

was done over a l l  f o u r  claim groups. Previous  work inc ludes  t h e  

fo l lowing  : 

1968 - Texas Gulf - geochemical s o i l  survey,  t r ench ing ,  

4 diamond d r i l l  h o l e s  t o t a l l i n g  1500 

f e e t .  

1971 - Nelmont - s u r f a c e  geo log ica l  mapping inc lud ing  

some d e t a i l e d  a t  1" = 2001,  a  geo- 

chemical s o i l  survey,  an induced 

p o l a r i z a t i o n  survey ,  and t renching .  

1972 - Ne~mont - t r ench ing ,  approximately 10 diamond 

d r i l l  h o l e s ,  overburden sampling s tudy .  

1973 - Ray Let - biogeochemical s tudy .  

The p rope r ty  inc ludes  rocks  of  t h e  Nicola group, t h e  Eagle 

i n t r u s i v e  and a l a t e r  porphyry. The Nicola  v a r i e s  from a f i n e  g ra ined  t; dark  green c h l o r i t e  s c h i s t ,  n e a r  t h e  i n t r u s i v e  c o n t a c t ,  t o  a  d i s t i n c t l y  

f o l i a t e d ,  dark green a n d e s i t e  t o  t h e  e a s t .  The Eagle c o n s i s t s  o f  a 



s t r o n g l y  g n e i s s i c ,  mediun gra ined ,  b i o t i t e  g r a n o d i o r i t e .  A b i o t i t e -  

q u a r t z - f e l d s p a r  porphyry wi th  accompanying g n e i s s i c  s i l l s  and dykes 

has  i n t r u d e d  t h e  Nicola v o l c a n i c s  n e a r  t h e  c o n t a c t .  

Epidote and c h l o r i t e  a l t e r a t i o n  i s  q u i t e  common i n  f r a c t u r e s ,  

e s p e c i a l l y  n e a r  minera l ized  a r e a s .  M i n e r a l i z a t i o n  is  mainly a s  

d isseminat ions  and inc ludes  abundant p y r i t e ,  some c h a l c o p y r i t e  and 

ma lach i t e ,  and minor molybdenite.  P y r i t e  i s  e s p e c i a l l y  ex t ens ive  

w i t h i n  t h e  Nicola  c h l o r i t e  s c h i s t ;  however, su lph ide  m i n e r a l i z a t i o n  

i s  found i n  a l l  o f  t h e  rock types  on t h e  p rope r ty .  Proven tonnage 

o f  t h e  orebody i s  approximately 20 m i l l i o n  tons  o f  -2% copper.  

M J  CLAIblS NO. 9 

The blJ claims (approximately 45) a r e  ad j acen t  t o  t h e  Texas 

Gulf WHIP, SAIY e t c .  claim group (No. 8) on i t s  west s i d e .  G .  McArthur 

v i s i t e d  t h e  p rope r ty  on J u l y  6 ,  1973. 
P '\ 

<\ 

The p re sen t  owners a r e  S k a i s t  Mines Ltd. Some o f  t h e  claims 

a r e  i n  good s tanding  u n t i l  Nov. 4,  1974. Previous work inc ludes  

road  bu i ld ing , t r ench ing ,  and diamond d r i l l i n g .  I n  a d d i t i o n ,  an  

a l t e r a t i o n  s tudy  of  t h e  Eagle g r a n o d i o r i t e  was done by  P .  Anderson, 

f o r  h i s  B.Sc t h e s i s  (1972). 

The outcrop c o n s i s t s  of t h e  Eagle g r a n o d i o r i t e .  Minera l i -  

z a t i o n  is s p a r s e  and inc ludes  d isseminated  p y r i t e  and minor chalco-  

p y r i t e .  Minera l iza t ion  is  t o o  weak t o  be o f  any i n t e r e s t .  

W I  UIAC CLAIFIS NO. 10 

The WIIBL4C group ( o r i g i n a l l y  30 c la ims)  a r e  l o c a t e d  about  

9% m i l e s  SW of Pr ince ton ,  j u s t  n o r t h  o f  Cor ra l  Creek a t  approximately 

5500 f e e t  i n  e l eva t ion .  Access i s  v i a  t h e  Hope-Princeton highway, t h e  

Whipsaw Creek road (1% m i l e s ) ,  and t h e  Corra l  Creek road (335 miles ) .  

The p rope r ty  was v i s i t e d  by R. Ridgway on J u l y  7, 1973. 

The claims,  now exp i r ed ,  were owned by I Y i l l i a m  Wilkinson 

of Pr ince ton .  

- 
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Previous work inc ludes  an a i r b o r n e  magnetometer survey,  

and about 6000 f e e t  of t renching .  The m i n e r a l i z a t i o n  occurs  a t  a  

Nicola  vo lcan ic s  - pyroxeni te  con tac t .  Tne i n t r u s i v e  is a  medium 

g ra ined ,  s l i g h t l y  sheared hornblende c l inopyroxen i t e ,  wi th  g n e i s s i c  

margins and a  coa r se ly  c r y s t a l l i n e  core .  The pyroxeni te  is  g e n e r a l l y  

u n a l t e r e d ,  however, t h e  mafics  a r e  s l i g h t l y  c h l o r i t i z e d .  The Nicola 

rocks  c o n s i s t  of s c h i s t o s e ,  s k a r n i f i e d ,  coa r se  gra ined  t u f f s  and 

f lows,  which a r e  heav i ly  i r o n  s t a i n e d  a t  t h e  con tac t .  Mine ra l i za t ion  

i n  t h e  form of  f r a c t u r e  f i l l i n g s ,  i nc ludes  p y r i t e  wi th  minor 

ma lach i t e  and cha lcopyr i t e .  

Minera l iza t ion  i s  extremely s p a r s e  and no f u r t h e r  work is  

recommended . 

DON CLAIhIS NO. 11 

/ ,  
The 36 DON claims a r e  l oca t ed  on t o p  of and on t h e  western 

\ f l a n k  of Bromley hlountain, 5.75 m i l e s  south-southeas t  o f  Coalmont. 

Access i s  v i a  a  6 mi le  logging road  which i n t e r s e c t s  t h e  Hope-Princeton 

highway approximately 4 m i l e s  south  o f  P r ince ton .  G .  McArthur and 

R. Ridgway v i s i t e d  t h e  p rope r ty  on s e p a r a t e  occas ions  dur ing  t h e  

summer. 

The claims,  which expi red  on A p r i l  2,  1973, were h e l d  by 

Darkhawk Mines Ltd. ,  The ground was r e s t aked  i n  t h e  middle o f  J u l y .  

Previous  work inc ludes  t r ench ing  and b l a s t i n g  o f  t h e  va r ious  showings. 

A t  t h e  t op  of  Bromley Mountain, d i sseminated  p y r i t e  wi th  minor chalco-  

p y r i t e  occurs  i n  qua r t z  ve ins  c u t t i n g  a  Nicola  coarse  gra ined  t u f f .  

Th i s  showing i s  exposed by s e v e r a l  sma l l  t r enches .  Downhill t o  t h e  I 
i 

west ,yuar tz  ve ins  c u t  a  medium g ra ined  gabbro and a s s o c i a t e d  horn- I 
I 

b l e n d i t e  b recc i a .  Severa l  q u a r t z  ve ins  a r e  exposed he re ,  t h e  l a r g e s t  I 
I 

being  about 1-3  f e e t  t h i c k  and con ta in ing  c l o t s  of c h a l c o p y r i t e .  

(*>; 



ve in  f o r  about 50 f e e t  a long  s t r i k e .  The s t r i k e  o f  t h e  v e i n  i s  

approxiha te ly  east-west .  Also,  n e a r  t h e  gabbro-Nicola con tac t  and 

i n  a  zone of  s i l i c i f i e d  l a p i l l i  t u f f ,  p y r i t e  and minor c h a l c o p y r i t e  

occur  a s  d i sseminat ions .  These showings a r e  very  smal l  and no t  s i g n i -  

f i c a n t l y  minera l ized .  

GRANITE-SCHEELITE NO. 12  

The 10 Grani te  S c h e e l i t e  c laims a r e  l o c a t e d  18  mi l e s  south-  
I 

west of  Pr ince ton ,  on t h e  west s l o p e  o f  G r a n i t e  Mountain a t  approxi- I 

mately 6000 f e e t  e l eva t ion .  Access is v i a  t h e  Hope-Princeton highwa-y 

and t h e  Whipsaw Creek road. The c la ims  a r e  l oca t ed  about  25 mi l e s  
I 

from t h e  junc t ion  o f  t h e  two roads .  The p r o p e r t y  was v i s i t e d  by 

G. McArthur i n  e a r l y  June,  1973. 

The p re sen t  owner i s  S i l v e r  Tip  Explora t ions  Ltd. The 
r'-- ) claims a r e  apparent ly  s t i l l  i n  good s t and ing .  Previous work on t h e  
1- ,/ 

p r o p e r t y  inc ludes  10 mi les  o f  road  c o n s t r u c t i o n ,  approximately 1000 

f e e t  of  hand t r ench ing ,  and 2000 f e e t  o f  b u l l d o z e r  t r ench ing .  In  

a d d i t i o n ,  t h e r e  i s  an o ld  a d i t  on t h e  p rope r ty  of  approximately 150 

f e e t  i n  length .  This i s  now caved. 

There a r e  2 s e p a r a t e  showings on t h i s  ground. The o l d e r  

showing on which t h e  a d i t  was d r i v e n  c o n s i s t s  of a  f i n e  g ra ined  

d a c i t e  porphyry dyke c u t t i n g  Eagle g r a n o d i o r i t e .  Assoc ia ted  with t h e  

dyke i s  a 3 f o o t  wide, no r thwes te r ly  s t r iking q u a r t z  v e i n  conta in ing  

cha lcopyr i t e ,  s p h a l e r i t e ,  p y r i t e ,  and m a r c a s i t e ,  w i th  minor galena 

and s c h e e l i t e  (?) .  The second showing, l o c a t e d  approximately 1/4 mi l e  

t o  t h e  northwest ,  c o n s i s t s  o f  d i sseminated  c h a l c o p y r i t e  and p y r i t e  

i n  an a l t e r e d  b i o t i t e  r i c h  phase of  t h e  f o l i a t e d  Eagle g ranod io r i t e .  

Both showings a r e  smal l  l o c a l i z e d  occurrences ,  I 
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BB CLAIMS NO. 1 3  

The 14 BB c laims a r e  18  mi l e s  west-northwest o f  Pr ince ton  

i n  t h e  v i c i n i t y  of  Wells Lake which is l o c a t e d  j u s t  n o r t h  o f  Gran i t e  

Mountain. Access is  v i a  e i t h e r  t h e  Hope-Princeton and Whipsaw Creek 

rodd o r  by t h e  Princeton-Tulameen and Coalmont-Lodestone Mountain road.  

The p r o p e r t y  was v i s i t e d  by G .  McArthur and R.  Ridgway on J u l y  25,1973. 

, # 

These c la ims ,  owned by t l .A. Blows, have now exp i r ed .  Previous 

wurk inc ludes  b l a s t i n g  and hand t r ench ing  o f  two small  a r e a s .  The h o s t  

rock i s  una l t e r ed  f o l i a t e d  Eagle b i o t i t e  g r a n o d i o r i t e .  Mine ra l i za t ion  

is weak and inc ludes  cha l copyr i t e  and minor molybdenite a s  f r a c t u r e  

f i l l i n g s  and a s  c l o t s  i n  q u a r t z  v e i n l e t s .  The showings a r e  q u i t e  

l i m i t e d  i n  s i z e  and t h e r e  i s  l i t t l e  p o t e n t i a l  f o r  a d d i t i o n a l  mine ra l i -  

z a t i o n .  

HIGHLINER CLAIMS NO. 14 
i - 

1, / The 16 HIGHLINER c la ims  a r e  l o c a t e d  approximately 4 mi les  

southwest of Coalmont and can b e  reached v i a  t h e  Coalmont-Blakeburn 

road .  B .  Calder v i s i t e d  t h e  p r o p e r t y  wi th  M r .  Barry Stenhouse (One 

of  t h e  owners) on J u l y  17, 1973. I 

I 

The claims were s t a k e d  i n  e a r l y  J u l y ,  1973 by Apex Elining, 

and they  cover an o l d  a d i t  on Gran i t e  Creek. Work was done on t h e  

p r o p e r t y  i n  t h e  e a r l y  1900 ' s  by Coalmont Gold Mines; and it included ~ 
t h e  d r i v i n g  of a t  l e a s t  one a d i t  on a q u a r t z  v e i n .  Subsequent ly,  a 

/ 

few diamond d r i l l  h o l e s  were p u t  dorm t o  t e s t  t h e  main v e i n .  No 

a s says  o f  t h i s  co re  a r e  a v a i l a b l e .  

Proposed assessment work inc luded  t h e  d r i v i n g  o f  a 10 f o o t  

a d i t  on t h e  main q u a r t z  ve in  f o r  t h e  purpose o f  ob ta in ing  a good assay  

sample ac ros s  t h e  ve in .  Geological  mapping and a magnetometer survey 1 



0 The showings cons i s t  of f o u r  quar t z  veins which cu t  Nicola 

a r g i l l i t e s  and sch i s tose  andes i t e s .  The a r g i l l i t e s ,  outcropping i n  I 

a r e  extremely high,  t h e  . proper ty  - appears t o  have l i t t l e  p o t e n t i a l .  

POLARIS CLAIFIS NO. 15 

i ' 
i ,' The 49 POLARIS claims a r e  approximately 14 mi les  west- 

southwest of Princeton,  and west of  t h e  Badger Creek-Arrastra Creek 

junct ion ,  between the  e levat ions  o f  4000 and 5200 f e e t .  The Grani te  

Creek road i s  now washed out i n  s e v e r a l  p laces  and access t o  t h e  

proper ty  i s  v i a  t h e  Coalmont-Lodestone Mtn. road and t h e  Badger Creek 

road down t o  Granite  Creek. The Badger Creek road i s  passable  only 

by motorbikes. B.  Calder v i s i t e d  t h e  proper ty  on J u l y  27, 1973. 

The claims, previously he ld  by Anaconda American Brass, 

have no:ci a l l  expired. In 1968, Anaconda d id  d e t a i l e d  geologica l  

mapping, an induced p o l a r i z a t i o n  survey, a  magnetometer survey, a  

geochemical survey, and 1400 f e e t  of t renching on t h e  proper ty .  

c Outcrop i n  the  mineral ized a reas  c o n s i s t s  of a  medium t o  

f i n e  grained,  dark green hornblende pyroxeni te  containing considerable  

i n t e r s t i t i a l  magnetite.  Chalcopyri te  was repor ted  t o  occur a s  d i s -  

Grani te  Creek, a r e  over la in  by f i n e  gra ined dark green andes i te .  

The o r i g i n a l  a d i t  was driven i n  t h e  a r g i l l i t e s  on t h e  main vein .  

This vein i s  continuous v e r t i c a l l y  i n t o  t h e  overlying andes i tes .  

The four  veins a re  b a s i c a l l y  p a r a l l e l  and v e r t i c a l ,  and s t r i k e  

approximately west t o  west-southwest, with t h e  northernmost and 

southernmost being approximately 1000 f e e t  a p a r t .  The main vein  is 

about 6 f e e t  wide a.t Granite Creek and 2 f e e t  wide approximately 

seminations i n  'the i n t r u s i v e ,  however, none was seen by t h e  w r i t e r .  

Considerable f r a c t u r i n g  and shear ing  is  evident  i n  t h e  pyroxenite  

I 

500 f e e t  v e r t i c a l l y  above the  creek.  Minera l iza t ion  a t  t h e  creek i 
inc ludes  p y r i t e ,  chalcopyr i te ,  a r senopyr i t e  and minor malachite .  ~ 

I 
No gold assays were ava i l ab le  a t  t h e  time of  t h e  v i s i t .  The o t h e r  I 

t h r e e  veins a r e  about 2 f e e t  wide and barren .  Unless t h e  gold assays 



The LODESTONE MOUNTAIN p rope r ty  c o n s i s t s  o f  about  100 

c la ims ,  inc luding  t h e  HG, IRON,  DB, EV,  CB p l u s  o t h e r  c laim groups. 

The p rope r ty  i s  i n  t h e  Lodestone Mtn.-Olivine Mtn. a r e a ,  15  mi l e s  

west of  Princetop.  Access i s  v i a  t h e  Princeton-Tulameen highway t o  

Coalmont, then v i a  t h e  road p a s t  Blakeburn and on t o  Lodestone 

Mountain . 

The owner is Imper ia l  Metals and Power Ltd. who have h e l d  

t h e  p r o p e r t y  s i n c e  1960. Previous  work inc ludes  an  induced p o l a r i -  

z a t i o n  survey, a  magnetometer survey,  cons ide rab le  t r ench ing ,  

d e t a i l e d  geo log ica l  mapping, s e v e r a l  thousand f e e t  o f  diamond d r i l l i n g  

and approximately 10,000 f e e t  of  pe rcuss ion  d r i l l i n g .  Addi t iona l  

diamond d r i l l i n g  was done h e r e  i n  t h e  l a t e  summer o f  1973. Imperial  
i 
G ,, Metals  a l s o  owns some coa l  showings i n  t h e  a r e a  and hopes t o  combine 

t h i s  wi th  t h e  i r o n  (magnet i te)  t o  achieve an economic i r o n  p e l l e t  

p l a n t .  

The geology c o n s i s t s  o f  a  l a r g e  body of py roxen i t e  enc los ing  

1 o r  p o s s i b l y  2 bodies  o f  p e r i d o t i t e - d u n i t e , w i t h  f e l d s p a t h i c  rocks  

occu r r ing  along t h e  n o r t h e a s t  and southwest  boundar ies  of  t h e  mass. 

The p e r i d o t i t e - d u n i t e  grades  i n t o  t h e  py roxen i t e  i n  some p a r t s ,  b u t  

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

bo th  t h e  pyroxeni te  and p e r i d o t i t e - d u n i t e .  

Minera l iza t ion  is mainly magnet i te  wi th  some r e p o r t e d  

p la t inum and chromium, p l u s  minor concen t r a t ions  o f  copper along 

s h e a r s  and qua r t z  ve ins .  The magnet i te  occurs  a s  i n d i v i d u a l  g r a i n s  

disseminated through t h e  rock and as l e n s e s  o r  v e i n - l i k e  bodies .  

The bu lk  of t h e  magnet i te  is found i n  t h e  pyroxeni te .  

A f e a s i b i l i t y  s t u d y  appa ren t ly  w i l l  be  undertaken 

p r o j  e c t  i n  t h e  nea r  f u t u r e .  

on t h e  
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MAGPIE CLhIblS NO. 1 7  

. The 8 MAGPIE claims a r e  on t h e  n o r t h  s i d e  o f  t h e  Tularneen 

River ,  5% mi l e s  west-northwest o f  P r ince ton ,  a t  an e l e v a t i o n  of  2500 

f e e t .  Access i s  v i a  t h e  Princeton-Coalmont road ,  approximately 10 

m i l e s  from Pr ince ton ,  The claims were v i s i t e d  by t h e  f i e l d  crew 

s e v e r a l  t imes dur ing  t h e  summer. 

The claims a r e  owned by Texas Gulf Sulphur Co., and a r e  

i n  good s tanding  u n t i l  June 18, 1974. I n  1971, Texas G u l f ' s  a s s e s s -  

ment work included s u r f a c e  geo log ica l  mapping (1" = 400 ' ) ,  a  geo- 

chemical s o i l  survey,  and a  t a l u s  f i n e s  survey.  

A l a rge  gossan, about 4000 f e e t  wide and exposed 1000 f e e t  

v e r t i c a l l y  occurs  a t  t h e  con tac t  of  a  Coast Range i n t r u s i v e  wi th  

Nicola  vo lcan ic  rocks .  The i n t r u s i v e  i s  probably  a  f i n e  t o  medium 

g ra ined  g r a n i t e ;  however, very  l i t t l e  u n a l t e r e d  m a t e r i a l  remains f o r  
i' ' 
\ p o s i t i v e  i d e n t i f i c a t i o n .  The Nicola  v o l c a n i c  rocks  inc lude  l a p i l l i  

t u f f s ,  coarse  t o  f i n e  gra ined  t u f f s ,  and f lows .  The a l t e r a t i o n  i s  

i n t e n s e  and ex tens ive ,  and both  t h e  v o l c a n i c s  and i n t r u s i v e  a r e  

b leached  and s i l i c i f i e d  i n t o  a  s e r i c i t e ,  gypsum, l imon i t e  and c lay-  

r i c h  rock which conta ins  abundant f i n e  g ra ined  p y r i t e .  Weak chalco-  

p y r i t e  mine ra l i za t ion  i s  a l s o  i n  evidence,  e s p e c i a l l y  along f r a c t u r e s  

i n  t h e  i n t r u s i v e .  The s i z e ,  t ype ,  and i n t e n s i t y  o f  t h e  a l t e r a t i o n  

make t h i s  a  most i n t e r e s t i n g  p rope r ty .  However, it could only be 

p r o p e r l y  t e s t e d  by deep d r i l l i n g .  Based on s u r f a c e  i n d i c a t i o n s ,  

and on s i m i l a r  minera l  occurrences i n  t h e  a r e a ,  it is  doubt fu l  t h a t  

copper grades would be  s u f f i c i e n t  t o  be o f  i n t e r e s t .  

LODE CLAIMS NO. 18 ~ 
I 
1 

The 24 LODE claims a r e  about  2% m i l e s  northrqest o f  Tulameen 

and a r e  a c c e s s i b l e  by logging  roads  from t h e  Tulameen-Coquihalla road.  
~ 

B. Calder ,  G .  ElcArthur, and M .  O l i v e r  v i s i t e d  t h e  p rope r ty  on blay 20, 



The claims have been owned by Copper Flountain Consol idated 

Limited s i n c e  1961. The assessment  work w i l l  keep t h e  claims i n  

good s t and ing  u n t i l  Aug. 4, 1979 f o r  Lode 1 & 2,  and Sept .  8, 1981 

f o r  Lode 3 t o  24. 

Previous work by t h e  owners c e n t r e s  on one showing and 

inc ludes  t renching  over a r e l a t i v e l y  r e s t r i c t e d  a r e a  (500 f e e t  by 

300 f e e t ) .  Two ;mall t r enches ,  each  approximately 200 f e e t  long, 

were found t o  t h e  southwest o f  t h e  main showing. These expose 

e x t e n s i v e  outcrop.  Also, s e v e r a l  p a r a l l e l  c u t s ,  up t o  700 f e e t  i n  

l eng th  were made i n  r e g u l a r  i n t e r v a l s  downhil l  t o  t h e  n o r t h  of  t h e  

main showing. However, bedrock was only  exposed i n  a  few i s o l a t e d  

p l a c e s .  

Outcrop on the  p r o p e r t y  c o n s i s t s  o f  t h e  Nicola  grouy rocks 

and a  medium gra ined  pyroxeni te-gabbro.  The Nicola  c o n s i s t s  mainly 

of  massive,  dark green a n d e s i t e ,  f i n e  gra ined  green t u f f s ,  and a u g i t e  

porphyry a n d e s i t e  interbedded wi th  minor s l a t e  and l imes tone .  

Abundant disseminated p y r i t e  and minor p y r r h o t i t e  a r e  found 

throughout  t h e  volcanic  rocks  on t h e  p rope r ty .  The main showing 

c o n s i s t s  of a  mineral ized q u a r t z - f i l l e d  s h e a r  w i t h i n  f i n e  gra ined  green 

t u f f .  The exposed shear  i s  about  15 f e e t  long and 1 t o  2 f e e t  wide. 

Mine ra l i za t ion  i n  t h e  shear  i n c l u d e s  abundant p y r i t e ,  some cha lcopyr i t e ,  

ma lach i t e ,  c h a l c o c i t e  (?)  and minor f i n e  gra ined  s p h a l e r i t e .  Epidote 

and c h l o r i t e  a l t e r a t i o n  a s  s t r i n g e r s  and f r a c t u r e  f i l l i n g s  i s  common 

throughout  t he  proper ty ,  and it is  p a r t i c u l a r l y  i n t e n s e  around t h e  

main showing. Trenching a t  t h e  showing exposes t h e  shea r  zone which 

appears  t o  be f a u l t e d .  

The copper m i n e r a l i z a t i o n  i s  conf ined  t o  t h e  shea r  zone, 

and t h e  p rope r ty  is  of  no f u r t h e r  i n t e r e s t .  



. The 61 claims (HOPE, WORTH, PIT, HAWK, e t c . )  and Crown 

Grants  ( inc luding  COUSIN JACK) a r e  l o c a t e d  on Boulder Mountain 

approximately 4% miles  north-northwest  of  Tulameen and west of  

O t t e r  Lake. Access i s  v i a  a 3  mi l e  p r o p e r t y  road which branches 

from t h e  Tulameen-Thalia road  about  355 m i l e s  n o r t h  o f  Tulameen. 

B. Ca lder  and G,. McArthur v i s i t e d  t h e  p r o p e r t y  on Aug. 13 ,  1973. 

S ince  1970, t h e  claims have been h e l d  by Gold River  Mines. 

I n  t h e  e a r l y  1 9 0 0 t s ,  t r enches ,  p i t s  and a d i t s  were p u t  i n  t o  explore  

q u a r t z  ve ins  on t h e  crown g r a n t s .  Gold River  Mines have done s o i l  

sampling, geologica l  mapping, an induced p o l a r i z a t i o n  survey ,  an  

e lec t romagnet ic  survey , ,  a  ground magnetometer survey ,  ex t ens ive  

t r ench ing ,  and have p u t  i n  numerous diamond d r i l l  ho l e s .  

Nicola  rocks on t h e  p rope r ty  c o n s i t s  of p o r p h y r i t i c  t o  
@f7- 1 
\-/I 

s i l i c e o u s  greens tones ,  a u g i t e  porphyry, and c h l o r i t e - s e r i c i t e  s c h i s t s .  

On t h e  sou theas t  p a r t  of t h e  p rope r ty ,  Coast i n t r u s i v e s  c rop  ou t .  

Quartz ve ins  up t o  6 f e e t  i n  width and c u t t i n g  Nicola 

rocks ,  occur  on t h e  e a s t  s i d e  of  t h e  p r o p e r t y  on t h e  Crown Grants .  

These ve ins  conta in  s p h a l e r i t e ,  c h a l c o p y r i t e ,  minor ga lena ,  and 

c a r r y  minor va lues  i n  gold and s i l v e r .  Across t h e  c e n t r a l  p a r t  o f  

t h e  proper ty  t h e r e  a r e  3  sma l l  zones o f  massive p y r i t e - c h a l c o p y r i t e  

m i n e r a l i z a t i o n ,  some of which appear  conformable t o  t h e  vo lcan ic  

f 1 orvs . 

The p rope r ty  had been v i s i t e d  s e v e r a l  t imes by D r .  S.H. 

P i l c h e r ,  and t h e  purpose of  t h i s  v i s i t  was t o  f i n d  out  what new 

work had been done. Extensive t r ench ing  had been done on a geo- 

chemical copper anomaly e a s t  o f  t h e  Cousin Jack  s i l v e r  lead-z inc  

q u a r t z  ve ins .  However no m i n e r a l i z a t i o n  was seen  i n  t h e s e  t r enches .  



northwest  o f  Tulameen, on t h e  summit and sou th  s l o p e  o f  Rabb i t t  

Mountain. Access is v i a  t h e  Princeton-Tulameen road ,  and t h e  

Tulameen-Coquihalla road. R. Ridgway v i s i t e d  t h e  c la ims  on J u l y  

18, 1973. 

The claims a r e  oivned by T. Rolston and were s t a k e d  i n  

l a t e  November o f  1972. No previous  work i s  known,however a 

diamond. d r i l l  was set-up on t h e  roadway dur ing  t h e  summer. 

The outcrops c o n s i s t  o f  weakly f o l i a t e d ,  g reen  Nicola  

a n d e s i t e  conta in ing  some b l e b s  o f  d i sseminated  p y r i t e  and ma lach i t e  

s t a i n s  along some f r a c t u r e s .  Epidote  and c h l o r i t e  a r e  common, 

e s p e c i a l l y  along small shea r s  and f r a c t u r e s .  Nicola  c h l o r i t e  s c h i s t  

is  a l s o  found on t h e  proper ty ,  o f t e n  with disseminated p y r i t e  and 

i r r e g u l a r  s l i g h t l y  p y r i t i c  q u a r t z  v e i n l e t s .  

Nothing of i n t e r e s t  was found on t h e  proper ty .  

GRASSHOPPER MOUNTAIN NO. 21 

An o l d  proper ty  on t o p  of  Grasshopper Mountain was v i s i t e d  

by R. Ridgway on Aug. 8 ,  1973. The showing i s  about 6+ mi l e s  west 

o f  Tulameen on t h e  Western summit o f  Grasshopper Mtn. Access is v i a  

t h e  Prineeton-Tulameen road and t h e  Tulameen River  road.  

The p re sen t  owners ( i f  any) a r e  unknown. Previous work 

inc ludes  t h e  d r iv ing  of a s h o r t  a d i t  (no caved) ,  and cons ide rab le  
I 

hand t r ench ing .  

The outcrop i s  a dark green,  f i n e  g ra ined  Nicola  c h l o r i t e  

s c h i s t  t h a t  has  been s l i g h t l y  s i l i c i f i e d .  C a l c i t e  a long  f r a c t u r e s  

i s  q u i t e  common. An a d i t  was d r i v e n  a long  a northtcard t r end ing ,  1-2 

f e e t  wide qua r t z  ve in  which c u t s  t h e  s c h i s t .  P y r i t e  and minor 

- - -- 
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malach i t e  occur w i th in  t h e  v e i n  a t  t h e  a d i t  b u t  appear  i n  l e s s e r  

amounts towards t h e  no r th  where t h e  ve in  i s  exposed i n  a  s e r i e s  

of tren'ches . 

The p rope r ty  is  o f  no f u r t h e r  i n t e r e s t .  

IRA, I R  CLAIMS NO. 22 

The approximately 100 IRA and I R  c la ims  a r e  l oca t ed  about  

9 mi l e s  northwest of Tulameen, a t  t h e  headwaters o f  Skwum Creek and 

t o  t h e  sou theas t  of Henning Mountain. Access i s  v i a  t h e  Princeton-  

Tulameen road, t h e  Tulameen-Coquihalla road ,  and t h e  Skwum Creek 

road.  R. Ridgway v i s i t e d  t h e  p rope r ty  dur ing  August o f  1973. 

The claims owned by Copper Range Explora t ion  Co., a r e  i n  

good s t and ing  u n t i l  June 16 ,  1974. Previous work inc ludes  3 miles  

of  road cons t ruc t ion ,  a t  l e a s t  500 f e e t  of t r ench ing ,  and some 

diamond d r i l l i n g .  

~ 
Within t h e  claim group, a  smal l  porphyry i n t r u s i v e  of ~ 

unknown dimensions c u t s  t h e  Nicola  c h l o r i t e  s c h i s t .  Mine ra l i za t ion  

c o n s i s t s  of minor disseminated cha lcopyr i t e  and molybdenite wi th in  

t h e  i n t r u s i v e .  The geology is s i m i l a r  t o  t h e  o l d  Independence Mine 

t o  t h e  northwest except  t h a t  t h e  m i n e r a l i z a t i o n  i s  extremely weak. 

Lack of  outcrop l i m i t s  e v a l u a t i o n  o f  t h e  p rope r ty ,  bu t  

t h e  mine ra l i za t ion  appears s p a r s e .  

INDEPENDENCE NO. 23  

The o l d  INDEPENDENCE mine is  approximately 20 mi l e s  nor th-  

west  o f  Pr ince ton  a t  an e l e v a t i o n  o f  about  5400 f e e t .  Access is v i a  

t h e  Princeton-Coldwater road through e i t h e r  Coquihal la  Lakes o r  Skwum 

Creek. B.  Calder,  G .  McArthur and R.  Ridgway v i s i t e d  t h e  proper ty  i n  

e a r l y  August, 1973. 

-- - - -- -- - 
-- -- 
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0 ,  
The present  owner is For t  Reliance Minerals Ltd., who 

ho le  f q u r  Crown Grants covering t h e  o r i g i n a l  showing p lus  a  l a r g e  

number of claims surrounding t h e  o l d  proper ty .  They have s taked 

a new block of claims t o  t h e  southeas t  of  t h e  showings. 

The showing was discovered i n  1901. The old workings 

inc lude  an a d i t  of  over 1300 f e e t  i n  length ,  and a l a r g e  number o f  

open-cuts and shallow p i t s .  Recent exp lo ra t ion  cons i s t s  of  consider-  

ab le  t renching,  an induced p o l a r i z a t i o n  survey, a  magnetometer survey, 

a  geochemical survey, and a t  l e a s t  1800 f e e t  of diamond d r i l l i n g .  

During the  1973 f i e l d  season, prospect ing  and trenching was c a r r i e d  

out  on t h e  newer claims t o  t h e  sou theas t .  

The o r i g i n a l  showing c o n s i s t s  o f  a  quar t z - fe ldspar -b io t i t e  , 

porphyry g r a n i t e  t h a t  has in t ruded t h e  Eagle Complex. The Eagle is i 
a s l i g h t l y  f o l i a t e d ,  medium gra ined g ranod io r i t e .  Nicola c h l o r i t e  

0 s c h i s t s  and s l i g h t l y  f o l i a t e d ,  dark green andes i t e s  occur immediately 

t o  t h e  nor th  of t h e  i n t r u s i v e s .  The porphyry has been extremely 

f r a c t u r e d  and contain s e r i c i t e  and c a l c i t e .  Quartz v e i n l e t s  a r e  

abundant. 

Mineral izat ion wi th in  t h e  f r a c t u r e d  porphyry c o n s i s t s  of 

chalcopyr i te ,  p y r i t e ,  p y r r h o t i t e ,  with minor malachite ,  molybdenite, 

and chalcoci te .  The ore minerals  o c c u r m a i n l y  along f r a c t u r e s  and 

wi th in  the  quar tz  veins,  but  a r e  a l s o  found a s  disseminations i n  t h e  

porphyry (see  a l s o  Geological Rec. - South Cariboo - 1972). 

Fort  Rel iance ' s  1973 f i e l d  work cent red  on t h e  Nicola c h l o r i t e  

s c h i s t s  - Eagle i n t r u s i v e  contac t .  However, no minera l iza t ion  was 

seen i n  t h i s  a rea  by the  w r i t e r .  

Although t h e  minera l i za t ion  and a l t e r a t i o n  on t h e  main 

showing a r e  extremely i n t e r e s t i n g ,  s u f f i c i e n t  work has no doubt 

been done by previous owners t o  thoroughly t e s t  t h e  property.  
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TREASURE MOUNTAIN NO. 24 

. The TREASURE MOUNTAlNareais loca ted  about  25 mi le s  west- 

southwest of Princeton and i s  a c c e s s i b l e  v i a  t h e  Tulameen River road. 

The p roper ty  was f i r s t  v i s i t e d  by G. McArthur and t h e n  by G.McArthur, 

B. Calder and R. Ridgway on June 11, 1973. 

Numerous showings occur throughout t h e  e n t i r e  Treasure 

Mtn. a r e a .  The property inc ludes  t h e  o l d  Dornberg ?line ( a l s o  c a l l e d  

Mary E o r  S i l v e r  King o r  S i l v e r  Chief ) ,  and t h e  Jensen  Mine. 

The owners of t h e  p roper ty  a r e  no t  known, and l i t t l e  work 

has  been done i n  t h e  a rea  i n  r e c e n t  years .  Copper Range d id  have a 

s h o r t  opt ion on the  o ld  Dornberg Mine i n  1970. 

Mineral izat ion was discovered i n  t h e  e a r l y  1900's and 

cons iderable  work was done during t h e  1930' and 1950's .  This  work 

Cl cons i s t ed  mostly of d r i f t i n g  on t h e  va r ious  ve ins  exposed. Most of 

t h e  a d i t s  a r e  now caved, however t h e  dump m a t e r i a l  g ives  a  f a i r  

i n d i c a t i o n  of t h e  charac ter  of  t h e  mine ra l i za t ion .  

Outcrop c o n s i s t s  o f  t h e  Pasayten Group rocks  i n  f a u l t  

con tac t  with t h e  Dewdney Creek Group rocks.  The Pasayten inc ludes  

grey ,  massive, medium grained arkose;  b lack ,  t h i n  bedded a r g i l l i t e s ,  

and minor amount of conglomerate. The Dewdney Creek c o n s i s t s  of 

agglomerates,  a r g i l l i t e s ,  t u f f s ,  and b recc ias .  

The minera l iza t ion  c o n s i s t s  of ve ins ,  most ly l e s s  than 

2 f e e t  i n  width, t h a t  occur wi th in  t h e  Dewdney Creek arid Pasayten 

groups; e s p e c i a l l y  along t h e  f a u l t  con tac t .  Mine ra l i za t ion  i s  a l s o  

p r e s e n t  along major f r a c t u r e  and b r e c c i a t i o n  zones. The su lphides  

inc lude  abundant s p h a l e r i t e ,  with l e s s e r  amounts o f  ga lena  and p y r i t e ,  

minor chalcopyr i te  and a r senopyr i t e .  S i l v e r  is  repor t ed  t o  be s i g n i -  

f i c a n t ,  probably associa ted  wi th  t h e  galena.  The gangue c o n s i s t s  of 

q u a r t z  and s i d e r i t e  (?) 

~ 
I 
I 

I 

I 

I 
I 

- -  - 
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Mineral izat ion i n  t h e  a r e a  i s  c h a r a c t e r i s t i c a l l y  sporadic  

and though some of t h e  o r e  r an  f a i r l y  high i n  s i l v e r ,  t h c  p o t e n t i a l  

f o r  s i z e a b l e  orebodies i s  poor. 

KEYSTONE CLAIMS NO. 25 

The o ld  KEYSTONE claims a r e  now broken up i n t o  t h e  following 

claim groups - 118 claims c a l l e d  RIP, HOPE, LUCKY, RANDY and o thers .  

These claims a r e  located about 3 miles n o r t h  of t h e  Coquihalla Lakes 

on t h e  west s i d e  of t h e  Coldwater River between 3400 and 4500 f e e t  

e l eva t ion .  Access i s  v i a  a  1/2 mi le  proper ty  road which branches 

from t h e  Coldwater River road. B.  Calder and G.  McArthur v i s i t e d  

t h e  proper ty  on Aug. 22, 1973. A t  t h a t  t ime, t h e  proper ty  was under 

op t ion  t o  Noranda Explorat ion Ltd. ,  who were conducting a d r i l l i n g  

programme the re .  Noranda people on t h e  p roper ty  were Don Peek 

(geo log i s t ) ,  Cam Lee and B i l l  McFarlane. 
I 
I 

c,: Previous work inc ludes  s u r f a c e  geologica l  mapping, a  geo- 

chemical survey, extensive trenching,  diamond d r i l l i n g ,  p l u s  t h e  

d r iv ing  of t h e  o ld  Keystone a d i t s .  Norandals work i n  1973 included 

a ground magnetometer survey and t h e  d r i l l i n g  of 3 diamond d r i l l  

holes .  

The h o s t  rock i s  a h ighly  a l t e r e d  i n t r u s i v e  which may o r  

may no t  be a p a r t  of  the  Eagle Complex. I t  c o n s i s t s  o f  s e r i c i t e ,  

q u a r t z ,  and a l t e r e d  fe ldspar  and conta ins  disseminated p y r i t e  

throughout. Several  westerly s t r i k i n g  quar t z  ve ins  c u t  t h e  a l t e r e d  

i n t r u s i v e .  These ca r ry  p y r i t e ,  s p h a l e r i t e  ga lena ,  and chalcopyr i te  

i n  a  gangue of quar tz  and rhodochrosi te .  

This proper ty ,  though i n t e r e s t i n g  i n  regards  t o  t h e  wide- 

spread a l t e r a t i o n  and occurrence o f  p y r i t e ,  has probably had s u f f i c i e n t  

work done on i t  by Noranda and previous owners t o  thoroughly t e s t  

t h e  minera l iza t ion .  



poor 3 mile road along t h e  nor th  s i d e  o f  J u l i e t  Creek. B.  Calder, 

G.  McArthur and R. Ridgway v i s i t e d  t h e  proper ty  on Aug. 17, 1973. 

The o r i g i n a l  owners were K.W. Livingstone and J .S.  C h r i s t i e  

of  Richmond, B.C.  Their claims had lapsed,  however, i t  appears 

t h a t  new work, poss ib ly  r e - s t ak ing  o r  survey work, was done i n  l a t e  

October, 1972. 

Previous work included a geochemical s o i l  survey, a  ground 

magnetometer survey, plus a t  l e a s t  f o u r  t renches  which t o t a l  approxi- 

mately 1000 f e e t .  

The host  rock i s  a f o l i a t e d ,  medium gra ined g ranod io r i t e  t o  

quar t z  d i o r i t e ,  a  p a r t  of  t h e  Eagle i n t r u s i v e  complex. Near t h e  show- 

ings ,  t h e  rock i s  extensively f a u l t e d ,  s i l i c i f i e d  and c h l o r i t i z e d .  

The g ranod io r i t e  i s  cut  by s e v e r a l  qua r t z  ve ins  (usua l ly  2-3 f e e t  wide), 

pegmati tes ,  mafic dykes and b i o t i t e - f e l d s p a r  porphyr ies .  Minera l iza t ion  

c o n s i s t s  mainly of p y r i t e  which occurs a s  disseminations and f r a c t u r e  

f i l l i n g s .  Minor chalcopyr i te  occurs wi th in  t h e  g ranod io r i t e ,  porphyries,  

and quar t z  ve ins .  The quar t z  ve ins  a l s o  conta in  minor s p h a l e r i t e  and 

t r a c e s  of molybdenite. 

Mineral izat ion exposed here  i s  q u i t e  l o c a l i z e d  and c o n s i s t s  

mostly of p y r i t e .  There a r e  no i n d i c a t i o n s  o f  any s i z e  o r  grade p o t e n t i a l .  

DAWN, B-R CLAIbIS NO. 27 

The 49 DAWN and B-R claims a r e  loca ted  15 mi les  north-northwest . 
of Tulameen, northwest of t h e  summit of M t .  Thynne, a t  an e l eva t ion  

of between 5500 and 6000 f e e t .  Access i s  v i a  a  logging-microwave 

s t a t i o n  road t h a t  branches from t h e  Spearing Creek &ad one mile eas t  

of Brookmere. B. Calder, R. Ridgway, and M. O l ive r  v i s i t e d  the  property 

on June 22 ,  1973 and R. Ridgway d i d  l a t e r  i n v e s t i g a t i o n  on Aug.30, 1973. 



Dale. They were l a t e r  s o l d  o r  optioned t o  Joy Mining. The claims 

have now expired. 

Previous work includes  about 5000 f e e t  of bulldozer 

trenching,  some hand trenching,  and approximately 1/2 mile of road 

const ruct ion.  

The property covers a contact  zone between Nicola group 

rocks and Coast Range i n t r u s i v e .  The Nicola inc ludes  f i n e  grained,  

dark green, sheared andesi tes  and t u f f s  with some c h l o r i t e  s c h i s t s  

and minor limestone pods. The i n t r u s i v e  c o n s i s t s  of a f i n e  t o  medium 

grained quar tz  monzonite, and a medium grained gabbro. Epidote has 

extens ively  f i l l e d  t h e  f r a c t u r e s  i n  both rock types and has l o c a l l y  

flooded some of the  matrix of t h e  Nicola rocks. Trenching has exposed 

t h e  intrusive-Nicola contact  f o r  about 1000 f e e t .  Mineral izat ion is  

mainly within the  Nicola volcanics  and c o n s i s t s  of disseminated p y r i t e  

with minor magnetite and sparse  chalcopyr i te .  This proper ty  is of no 

f u r t h e r  i n t e r e s t .  

SELISH MOUNTAIN GABBRO PROPERTY , NO. 28 . 

This i s  a magnetite-copper prospect ,  located  on t h e  

southern slope of Se l i sh  Mountain, 8 miles south-southeast  of Mer r i t t  

a t  an e levat ion of 5200 f e e t .  B. Calder and G. McArthur v i s i t e d  t h e  

property on Sept. 1, 1973. 

The h i s t o r y  and previous owner of t h i s  proper ty  a r e  not 

known. A number of t renches and considerable diamond d r i l l i n g  has 

been done here, e spec ia l ly  wi th in  a gabbro i n t r u s i v e .  

The host  rock i s  a medium grained gabbro t o  s y e n i t e ,  

containing some mafic-rich sec t ions .  Minera l iza t ion includes 

abundant i n t e r s t i t i a l  magnetite with very minor disseminated chalco- 

p y r i  t e . 
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Based on the  amount of core s t o r ed  on t h e  property,  i t  

would appear su f f i c i en t  work has been done t o  thoroughly t e s t  

the  gr'ound. 

SELISIi MOUNTAIN COPPER SHOWING NO. 29 

A small copper showing occurs on t h e  western summit of 

Se l i sh  Mountain a t  an e levat ion of 5500 f e e t .  B. Calder and G .  

McArthur v i s i t e d  the  property on Sept. 1, 1973. 

I t  is not  known who t h e  previous owners of t h i s  ground 

were. Work on t h i s  property, a l l  done severa l  years  ago, includes 

severa l  200 foo t  trenches and a t  l e a s t  4 diamond d r i l l  holes.  The 

I 

host  rocks a r e  Nicola flows and f i n e  grained t u f f s  t h a t  have been 

cut by a 2 foo t  wide fe ldspa th ic  dyke. Calc i te-epidote  a l t e r a t i o n  

i s  qu i t e  in tense  throughout t h e  dyke and adjacent  Nicola rocks. 

Minor chalcopyri te,  malachite, and a z u r i t e  occur a s  disseminations 
ci \ within t he  a l t e r ed  zone. The showing i s  q u i t e  small and doesn ' t  
\*\ 

appear t o  have any l a t e r a l  extent .  Therefore no f u r t h e r  work i s  

recommended. 

GOLD RIVER-SELI SH bITN. PROPERTY NO. 30 

The Se l i sh  Mountain property of Gold River Mines i s  located 

about 8% miles south-southwest of Mer r i t t ,  on t h e  western s lope of 

Se l i sh  Mountain, between t h e  e levat ions  of 4400 and 4600 f e e t .  

Access is v i a  the  Coldwater River road and then v i a  t h e  S e l i s h  Fltn. 

road. B. Calder and G .  McArthur v i s i t e d  t he  property on Sept.1,  1973. 

The h i s to ry  of t he  property i s  unknown, however Gold River 

s t a r t e d  work on t he  claims during t h e  middle of 1973. Previous work 

by other  owners includes severa l  100 f o o t  trenches and a t  l e a s t  3 

percussion d r i l l  holes. IVork during 1973 included approximately 550 

f e e t  of  new trenching plus  a t  l e a s t  two diamond d r i l l  holes .  One 

of these  holes  was d r i l l e d  t o  a depth of 497 f e e t .  
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The host  rock i s  an unmapped, medium grained,  hornblende- 

b i o t i t e  granodiori te  t o  quar tz  d i o r i t e .  The outcrops, weakly 

fractu'red, a r e  f a i r l y  f resh ;  however some d r i l l  core  examined 1 
ind ica ted  moderate a lb i te-epidote  a l t e r a t i o n  a t  depth. Mineralizat ion 

I 

cons i s t s  of  c l o t s  and blotches of chalcopyr i te  replacing mafics 

and a l s o  as f rac tu re  f i l l i n g s  accompanied by malachite.  Minor I 

molybdenite, associated with py r i t e ,  occurs as  v e i n l e t s  and smears 

on shear faces: Mineralizat ion i s  q u i t e  in tense  i n  a few small 

outcrops. Weaker mineralizat ion occurs over an a rea  of several  

hundred f e e t .  

Mineralization here  is  general ly  very weak and l imi ted 

i n  extent .  

MAKELSTIN CLAIMS NO. 31 

The 59 MAKELSTIN claims and 3 f r a c t i o n s  a r e  approximately 

" \ 5 miles southeast  of Mer r i t t ,  on t h e  summit and southern slopes of 
I i L- 

Iron Mountain, between 4500 and 5500 f e e t  i n  e levat ion.  Included 

on t h e  property,  i s  an o l d  showing near  t h e  summit which has been 

ca l l ed  the  COMSTOCK, or LUCKY TODD, o r  LEADVILLE. Access i s  v i a  

t h e  Coldwater River road and then v i a  t h e  C . N .  microwave tower 

road f o r  6% miles. B. Calder, G .  filcArthur and R.Ridgwap v i s i t e d  

the  property on Aug. 28, 1973, and B. Calder r ev i s t ed  it on Sept. 

11, 1973. 

The claims, now lapsed, were held  by Acaplomo Mining and 

Development Co., The o r i g ina l  showing was discovered i n  1927 and 

a 100 foo t  v e r t i c a l  shaf t  was driven on t h e  vein .  A t  100 f e e t ,  a  

f a u l t  i s  supposed t o  have displaced the  vein .  A headframe and ore  

b in  were b u i l t  i n  t h e l a t e  40 's  and about 36 tons of ore  were shipped. 

Previous work on t he  property irlcludes l i n e  cu t t ing ,  a  

magnetometer survey, an EM 16 survey, a  geochemistry survey, and 

I ; diamond d r i  1 l ing.  
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Nicola volcanics a r e  t h e  hos t  rocks on t h e  proper ty .  

The volcanics inc lude  f i n e  and coarse g ra ined  t u f f s ,  wi th  i n t e r -  

c a l a t e d  andes i tes ,  r h y o l i t e ,  and volcanic  b r e c c i a s .  The o r i g i n a l  

showing is  a quar tz-bar i te -galena  ve in  conta in ing some specular  

hemati te ,  p y r i t e ,  s p h a l e r i t e ,  b o r n i t e ,  a z u r i t e ,  and malachite .  

Another mineral ized a r e a  was discovered by Acaplomo i n  

1968, approximately 2000 f e e t  nor theas t  of t h e  vein.  Considerable 

t renching has exposed weak copper oxide and s u l f i d e  minera l i za t ion .  

The hos t  rocks a r e  Nicola volcanics  c o n s i s t i n g  of  f i n e  grained,  

purp le ,  laminated t u f f s ,  a l i g h t  b u f f ,  f i n e  grained r h y o l i t e  and 

a purple  f e ldspar  porphyry flow. Minera l iza t ion ,  cons i s t ing  of 

cha lcoc i t e  and malachite p lus  a z u r i t e ,  i s  mostly confined t o  narrow 

shea r  zones and quar tz  v e i n l e t s  and s t r i n g e r s .  The shea r  zones a r e  

about 1 t o  3 f e e t  wide and only extend f o r  s e v e r a l  f e e t  along s t r i k e .  

Malachite and a z u r i t e  a l s o  occur i n  a b r e c c i a  zone i n  t h e  f e l d s p a r  

i %3 porphyry. MTork on t h i s  showing c o n s i s t s  o f  approximately 1000 f e e t  
" '  of trenching,  numerous "Cat" r ipped a r e a s ,  hand trenching,  p l u s  a t  

I 
l e a s t  1 diamond d r i l l  hole. 

Copper minera l iza t ion  here  i s  weak and of l i m i t e d  ex ten t .  

J U D Y  AND APACHE CLAIMS NO. 32 

The J U D Y  and APACHE groups ( o r i g i n a l l y  79 claims) a r e  

located  approximately 44 miles south of  b l e r r i t t  on t h e  southwest 

s lope  of Iron Mountain, a t  an e l eva t ion  of 5000 f e e t .  The proper ty  

covers the  o r i g i n a l  IRON MTN. prospect .  Access is  v i a  t h e  Coldwater 

River road and then v i a  t h e  C . N .  microlvave tower road f o r  about 6 

miles.  B. Calder v i s i t e d  t h e  proper ty  on Sept .  11, 1973. 

The most recent  owners appear t o  have been Marengo Mines 

Ltd. The claims have now expired.  Previous work on t h e  proper ty  

inc ludes  the  s inking of an i n c l i n e d  s h a f t ,  l i n e  c u t t i n g ,  a geochemical 

4) s o i l  survey, geological  mapping, cons iderable  t renching,  and severa l  

diamond d r i l l  ho les .  



t u f f s  and l a p i l l i  t u f f s ,  with some i n t e r c a l a t e d  flows, and a t  l e a s t  

one 1i;estdne bed. b l inera l iza t ion  appears t o  be l i m i t e d  t o  nor theas t  

t rending zones of f r a c t u r i n g  and shearing.  Individual  mineral ized 

shea r s  vary i n  width from l e s s  than one inch up t o  s e v e r a l  f e e t .  

Mineralized shear  o r  f r a c t u r e  zones range from a few inches  up t o  

s e v e r a l  hundred f e e t  i n  width. Elineral izat ion i s  found over a  s t r i k e  

length  i n  excess' of 7500 f e e t .  Specular hemati te ,  minor chalcopyr i te  

and malachite  occur along t h e  shears  and along q u a r t z - f i l l e d  f r a c t u r e s .  

The minera l iza t ion  is  very s p o t t y  and weak. I t  pinches and swel ls  

over very shor t  d is tances ,  leaving only i s o l a t e d  zones o f  minera l i -  

za t ion  along the  s t r u c t u r e s .  The proper ty  i s  of no f u r t h e r  i n t e r e s t .  

ASPEN GROVE AREA NO. 33 

An examination was made of s e v e r a l  known copper occurrences 

i n  t h e  Aspen Grove a rea ,  us ing  Pe te r  Chr is topher ' s  B r i t i s h  Columbia 

i Dept. of  Mines map as  a  guide.  The Aspen Grove a r e a  i s  32 miles  n o r t h  
L 

of Pr inceton and west and northwest of Kentucky Lake and e a s t  of t h e  

Princeton-Merri t t  highway. Access i s  v i a  t h e  Kentucky Lake road from 

t h e  Princeton-Merri t t  highway. The area  was v i s i t e d  by B.  Calder, 

G. McArthur and R. Ridgway on Aug. 11, 1973. 

The showings have been known s ince  t h e  e a r l y  1900's and 

considerable work, including prospect ing ,  hand t renching,  ''Cat" 

t renching,  geophysical surveys, geochemical surveys,  d e t a i l e d  mapping, 

and d r i l l i n g ,  has been undertaken on t h e  p r o p e r t i e s .  

The outcrop cons i s t s  mainly of  Nicola red and green,  massive, 

amygdaloidal o r  autobreccia ted  a u g i t e  porphyry, r ed  and green volcanic  

b r e c c i a ,  and some Nicola sedimentary u n i t s .  Also p resen t  a r e  f i n e  

gra ined Coast Range (?) d i o r i t e s  which i n t r u d e  t h e  Hicola rocks i n  

t h e  nor thern  por t ion  of t h e  a rea .  



- 
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Mineral izat ion c o n s i s t s  of  cha lcoc i t e ,  b o r n i t e ,  chalco- 

p y r i t e ,  na t ive  copper, malchite  and hemati te .  These occur around 

t h e  Nicola-dior i te  contac ts  and wi th in  t h e  Nicola u n i t s  i n  f r a c t u r e s ,  

b recc ia t ion  zones, and i n  ve ins .  Epidote i s  a very common a l t e r a t i o n  

mineral  asoociated with t h e  minera l iza t ion .  Prehnite-pumpellyi te  

a r e  a l s o  present  i n  minor amounts. 

A l l  t h e  showings examined a r e  t o o  small  t o  be of  f u r t h e r  

i n t e r e s t .  

TOE CLAIMS NO. 34 

The approximately 50 remaining TOE claims a r e  on t h e  nor th  

s lope  o f  the  Wart Mountain, west of Paradise  Lake, and 32 miles nor th-  

nor theas t  of Princeton.  Access i s  v i a  e i t h e r  t h e  Merritt-Kamloops 

highway, and the  Paradise Lake road, o r  v i a  t h e  Princeton-Merri t t  

highway, the  Kentucky Lake road, and logging roads nor th  of  Quilchena 

Creek. G .  McArthur v i s i t e d  the  proper ty  on Sept .  26, 1973. 
L-,/ 

The owner was I n t e r n a t i o n a l  Marina Resources. The claims 

expired  on Oct. 18, 1973. Previous work on t h e  much l a r g e r  o r i g i n a l  

TOE group included l i n e  c u t t i n g ,  an induced p o l a r i z a t i o n  survey, a  

magnetometer survey, a  geochemical survey, geologica l  mapping, t renching,  

and diamond d r i l l i n g .  None o f  the  t renches  were found dur ing t h e  v i s i t  

t o  t h e  property.  

Only unmineralized, f o l i a t e d ,  green a u g i t e  porphyry flows 

and f o l i a t e d ,  f i n e  grained t u f f s  were seen on t h e  property.  Apparently 

disseminated chalcopyri te  and molybdenite do occur i n  t h e  Nicola volcanics  

somewhere on the  property.  

From the  desc r ip t ion  it would appear t h a t  s u f f i c i e n t  work 



Two p r o p e r t i e s  l oca t ed  a t  t h e  headwaters o f  Siwash Creek 

were v i s i t e d  by B. Calder and G. McArthur on Oct.  4 ,  1973. Both 

c la im groups a r e  about 20 mi l e s  no r th -no r theas t  o f  P r ince ton  on t h e  

n o r t h e a s t  s i d e  of  t h e  creek.  Access is v i a  t h e  Princeton-Osprey 1 
Lake road and t h e  Siwash Creek road .  

The f i r s t  group a r e  t h e  16 SIWASH c la ims  owned by D . E .  

Ager. They expkre on J u l y  5, 1975. Previous  work i n c l u d e s  about 

1500 f e e t  o f  t renching  and some b l a s t i n g ,  e s p e c i a l l y  on c la im 

SIWASH #3. The showings a r e  a t  t h e  c o n t a c t  of  a l t e r e d  Nicola  flows 

and t u f f s  and a  d i o r i t e  t o  g r a n o d i o r i t e  i n t r u s i v e .  The outcrops  

a r e  h i g h l y  f r a c t u r e d  and con ta in  some secondary s i d e r i t e  and qua r t z  

i n  t h e  a l t e r e d  reg ions .  b l ine ra l i za t ion  i s  mainly w i t h i n  t h e  vo lcan ic  

u n i t s  and a long  t h e  con tac t ,  and c o n s i s t s  o f  ma lach i t e  and d isseminated  

cha lcopyr i t e .  However, t h e  copper  m i n e r a l i z a t i o n  i s  g e n e r a l l y  very  

'! weak and l imi t ed  i n  ex t en t .  
i, 1 

The second group o f  unknown name and owner, i s  l o c a t e d  

approximately one mile  sou theas t  o f  t h e  above claims.  Previous  work 

inc luded  t h e  d r i v i n g  o f  3 s h o r t  a d i t s  (now caved) .  Recent work t h i s  

summer inc luded  500 f e e t  o f  overburden s t r i p p i n g  and t h e  c l e a r i n g  of  

2  o f  t h e  p o r t a l s  by f r o n t  end loade r .  Outcrop i n d i c a t e s  a  con tac t  

zone between a l t e r e d  Nicola f lows and a  q u a r t z - f e l d s p a r  p o r p h y r i t i c  

g r a n i t e .  The vo lcan ic  rocks have been e x t e n s i v e l y  b leached  a t  t h e  

c o n t a c t .  These bleached zones a r e  c l a y  r i c h  and c o n t a i n  p y r i t e  and 

minor cha l copyr i t e  as  d i sseminat ions .  The showings a r e  t o o  smal l  t o  

be o f  f u r t h e r  i n t e r e s t .  

AMANDA, PACO, AMIE CLAIMS NO. 36 

The 24 AMANDA, 2 A..fIE and 20 PACO c la ims  a r e  on Siwash Creek, 

6 mi l e s  nor th i ies t  o f  Bankier and 24 mi l e s  n o r t h e a s t  o f  P r ince ton ,  

between t h e  e l e b a t i o n s  of 3600 and 4200 f e e t .  Access i s  v i a  an o l d  C: logging road which branchesfrom t h e  Osprey Lake r o a d ' j u s t  west of  

Bankier.  The properey was v i s i t e d  on J u l y  8, 1973 by B. Ca lder ,  G. 

h.lcArthur and R. Ridgway. 



The claims a re  owned by Diana Explorat ions Ltd. The 

Amanda claims a r e  i n  good s tanding u n t i l  Jan. 23, 1975. The claims 

includ; the  o ld  Snowstorm o r  Renfrew showings which were o r i g i n a l l y  

worked on i n  t h e  1920's. 

Previous work includes  52 mi les  of l i n e  c u t t i n g ,  c o l l e c t i o n  

and ana lys i s  of 1250 geochemical s o i l  samples, 6500 f e e t  of trenching, 

reconnaissance geological  mapping, a  magnetometer survey, and t h e  

d r i l l i n g  of a t  l e a s t  4 diamond d r i l l  holes .  E a r l i e r ,  a t  l e a s t  3 a d i t s  

were driven on t h e  property.  To t h e  nor th ,  now on t h e  Amanda claims, 

a  1% mile trench was put i n  on a previous c l a i n  group. 

The main showing (Snowstorm a d i t  a rea)  is  i n  a s i l i c i f i e d  

a r e a  i n  a medium grained, b i o t i t e  g ranod ior i t e  (Ot ter  Lake i n t r u s i v e ) .  

An in tense ly  s i l i c i f i e d ,  mineral ized zone, of  about 3 f e e t  i n  width, 

s tr ikesapproximately east-west .  A weaker s i l i c i f i e d  ha lo  around t h e  

I!' 
zone extends f o r  severa l  hundred f e e t  i n  a l l  d i r e c t i o n s .  Small 

k )  brecc ia  and shear zones with accompanying a r g i l l i c  a l t e r a t i o n  occur 

within the  halo.  Mineral izat ion i n  t h e  i n t e n s e l y  s i l i c i f i e d  zone 

includes  p y r i t e ,  c h a l c o ~ y r i t e ,  malachite, hemati te ,  with minor galena 

a.nd spha le r i t e .  One of t h e  o the r  a d i t s  was dr iven on a quar tz  vein 

containing p y r i t e  and s p h a l e r i t e .  Other small  ve ins  with minor galena 

and p y r i t e  occur, but  are  q u i t e  l o c a l  i n  ex ten t .  This property seems 

t o  have been adequately t e s t e d .  

EMPRESS CLAIMS NO. 37 

The 54 EMPRESS claims a r e  3 mi les  southeas t  of Osprey Lake 

a t  t h e  eas tern  headwaters of Empress Creek, between t h e  e levat ions  

of 4,500 and 6,100 f e e t .  Access i s  by an 11 mile long property road 

which runs south from t h e  western end of Chain Lake, located  on t h e  

Osprey Lake road. B.  Calder,  G. blcArthur and M. Ol iver  v i s i t e d  t h e  

proper ty  on May 25, 1973. 



1970 included geologica l  Previous work i n  1968, 1969 and 

mapping, topographic mapping, induced p o l a r i z a t i o n ,  magnetic and 

se ismic  surveying, c o l l e c t i o n  and a n a l y s i s  of  over  5000 s o i l  and 

stream sediment samples,over 10,000 f e e t  o f  t renching i n  bedrock 

and overburden, and 3600 f e e t  of diamond d r i l l i n g .  

Outcrop on the  p roper ty  c o n s i s t s  of Coast Range i n t r u s i o n s  

o f  medium grained,  b i o t i t e  qua r t z  monzonite and a l a s k i t e .  Molybdenite, 

a s soc ia t ed  with p y r i t e  and magneti te ,  occurs  i n  f r a c t u r e s  and q u a r t z  

s t r i n g e r s  and a s  disseminat ions i n  t h e  i n t r u s i v e .  The rocks  have 

undergone s l i g h t  s e r i c i t e ,  c h l o r i t e ,  and k a o l i n i t e  a l t e r a t i o n .  Mineral i-  

za t ion  appears t o  be extremely weak and l i m i t e d  i n  e x t e n t .  S u f f i c i e n t  

work has been done on t h i s  p rope r ty  t o  thoroughly t e s t  it. 

OD, OB , OC CLAIMS NO. 38 

The 30 OD, 40 OB, and 40 OC Claims a r e  loca ted  22 mi les  
/- % 

'L 
n o r t h  of  Princeton,  nor th  of  D i l l a r d  Creek and e a s t  of  t h e  southern  

end of Missezula Lake, a t  an e l e v a t i o n  of between 4000 and 5000 f e e t .  

Access i s  v i a  t h e  Princeton-blerr i t t  highway, and t h e  Summers Creek 

road t o  Missezula Lake. The p roper ty  was v i s i t e d  i n  Sept .  1973. 

The owner i s  Primer Group Flinerals Ltd.,  who have he ld  

t h e  claims f o r  a  number of  years .  O r i g i n a l l y  t h e  claims were p a r t  

of t h e  King George Group. A t  p r e s e n t ,  a l l  t h e  claims a r e  i n  good 

s tanding,  bu t  w i l l  expi re  a s  fo l lows;  OD exp i re  May 10, 1974, OB 

exp i re  March 22, 1976 and OC exp i re  Apr i l  10, 1976. 

Previous work inc ludes  geo log ica l  mapping, a  geochemical 
I 

survey, a  magnetometer survey, an EM survey,  an I P  survey,  a t  l e a s t  

1500 f e e t  of t renching,  approximately 10,000 f e e t  of diamond d r i l l i n g ,  

and about 2500 f e e t  of  percussion d r i l l i n g .  

Q.; 

- -  - --- - -- - 
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Outcrop c o n s i s t s  mainly o f  f r a c t u r e d  Nicola  v o l c a n i c  

rocks,  i nc lud ing  t u f f s ,  f  lais and b r e c c i a s  .' Some d i o r i t e  (probably 

Coast Range) and d i o r i t i z e d  Nicola  vo lcan ic s  a r e  a l s o  p r e s e n t .  

Minera l iza t ion ,  mainly r e s t r i c t e d  t o  t h e  f r a c t u r e d  v o l c a n i c  rocks ,  

c o n s i s t s  of  cha lcopyr i te ,  b o r n i t e ,  p y r i t e  and ma lach i t e  a s  f r a c t u r e  

f i l l i n g s  and f i n e  d isseminat ions .  No f i g u r e s  on grade  o r  tonnage 

have been r e l eased .  

Based on t h e  amount of  work done, t h i s  p r o p e r t y  has  

appa ren t ly  been adequately t e s t e d .  

ADONIS MINES LTD. NO. 39 

The approximately 100 claims ( inc lud ing  AXE, BOSS, VENT, 

J O Y ,  p l u s  o t h e r s ) ,  he ld  by Adonis Mines a r e  l o c a t e d  about  12 mi les  

north-northwest  o f  Pr ince ton ,  e a s t  o f  La i rd  Lake and s o u t h  of 

1' 
Missezula  Mountain, a t  an e l e v a t i o n  o f  about  4500 f e e t .  Access i s  

I 
i 1 v i a  t h e  Pr ince ton-Merr i t t  highway, and e i t h e r  by a p r o p e r t y  road 

from Lai rd  Lake o r  by a  second p r o p e r t y  road which i n t e r s e c t s  t h e  

Summers Creek road.  The p r o p e r t y  was v i s i t e d  by R. Ridgway i n  e a r l y  

Q c t .  1973. 

A l l  t h e  claims a r e  p r e s e n t l y  i n  good s t and ing .  Previous 

work inc ludes  geologica l  mapping, an I P  survey ,  an Elf survey ,  road 

c o n s t r u c t i o n ,  a t  l e a s t  2500 f e e t  of t r ench ing ,  about  3500 f e e t  o f  

s t r i p p i n g ,  p l u s  some diamond d r i l l i n g .  During t h e  1973 season  addi-  

t i o n a l  diamond d r i l l i n g  and p o s s i b l y  o t h e r  e x p l o r a t i o n  was c a r r i e d  

o u t  on t h e  proper ty .  

Outcrop c o n s i s t s  mainly o f  Nicola  u n i t s  which inc lude  

a n d e s i t e ,  r h y o l i t e  b r e c c i a ,  a r g i l l i t e s ,  t u f f  and l imes tone .  These 

Nicola  rocks  have been in t ruded  by g r a n o d i o r i t e  (probably Coast Range). 

The r h y o l i t e  b r e c c i a  wi th  a s s o c i a t e d  ex tens ive  f r a c t u r i n o  h a 4  

provided t h e  s i t e  f o r  m i n e r a l i z a t i o n .  



Minera l iza t ion  a s  d isseminat ions  ar td f r a c t u r e  f i l l i n g s ,  

i n c l u d e s  cha l copyr i t e ,  c h a l c o c i t e ,  b o r n i t e ,  molybdenite p l u s  minor 

p y r i t e ,  magnet i te  and hemati te .  

Three o r e  zones have been r e p o r t e d  and inc lude  t h e  fol lowing;  

South Zone - 41,000,000 t o n s  a t  0.48% Cu. 

West Zone - 6,400,000 tons  a t  0.47% Cu. 

Adit  Zone - 16,000,000 t o n s  a t  0.56% Cu. 

This p rope r ty  i s  now c o n t r o l l e d  by J i m  P a t t i s o n .  

SAM HUFF SIIOIirINGS NO. 40 

During t h e  summer o f  1973, a l o c a l  prospector-miner- logger  

named Sam Huff d i d  l i m i t e d  e x p l o r a t i o n  work on 3 a d i t s  l o c a t e d  a long  
I 

Whipsaw Creek. The a d i t s  were v i s i t e d  by G .  PYlcArthur du r ing  t h e  e a r l y  

p a r t  o f  June, 1973. A l l  a r e  reached v i a  t h e  Hope-Princeton highway 
J 

I and t h e  Whipsaw Creek road. 
kL 

One a d i t  i s  l o c a t e d  approximately 4 m i l e s  a long  t h e  Whipsaw 

Creek road from i ts  junc t ion  wi th  t h e  highway. The a d i t ,  l oca t ed  on 

t h e  n o r t h  s i d e  o f  t h e  creek,  i s  about 15 f e e t  long and it c u t s  a 

sheared ,  f r a c t u r e d ,  e p i d o t e - a l t e r e d  Nicola  t u f f .  A smal l  gabbroic  

dyke, heav i ly  i r o n  s t a i n e d ,  c rops  ou t  n e a r  t h e  a d i t .  Huff has  a l s o  

done some diamond d r i l l i n g  i n  t h e  v i c i n i t y  of  t h e  p o r t a l .  Minera l i -  

z a t i o n  c o n s i s t s  most ly of  d i sseminated  p y r i t e .  Some gold va lues  have 

been r epor t ed  from t h i s  l o c a l i t y ;  however t h e r e  is some ques t ion  a s  

To t h e  source of t h e  gold.  There is a p o s s i b i l i t y  t h a t  t h e  gold was 

o r i g i n a l l y  i n  t h e  over ly ing  t i l l ,  and t h a t  it was subsequent ly  

h y d r a u l i c a l l y  introduced i n  t h e  c racks  and f r a c t u r e s  o f  t h e  t u f f s .  

The second a d i t  i s  l o c a t e d  about  12 m i l e s  a long  t h e  Whinsaw 

Creek road on t h e  south  bank of t h e  c reek .  The a d i t  has  been d r iven  

on t h e  Nicola-Eagle g r a n o d i o r i t e  c o n t a c t .  Quartz  s t r i n g e r s  along t h e  

c o n t a c t  conta in  ga lena ,  s p h a l e r i t e ,  p y r i t e  and m i n o r , s i l v e r  va lues .  

Some diamond d r i l l i n g  was a l s o  done i n  t h e  a d i t .  



-- 
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f )  The t h i r d  a d i t  i s  on t h e  nor th  s i d e  of t h e  creek,  approxi- 

mately one mile west-northwest from t h e  second a d i t .  Here a shear  

zone c u t s  Nicola c h l o r i t e  s c h i s t .  The shea r  con ta ins  a  3 t o  5 foo t  

wide north-northwesterly s t r i k i n g  quar t z  ve in  which conta ins  galena, 

s p h a l e r i t e ,  molybdenite, cha lcopyr i t e  and p y r i t e .  Severa l  o t h e r  

smal l e r  p a r a l l e l  quartz ve ins  wi th  s i m i l a r  minera l i za t ion  were found 

c l o s e  t o  t h i s  a d i t .  Huff has previous ly  d r iven  a d i t s  on a t  l e a s t  

two of  these  othkr shear-vein zones. 

A l l  t hese  showings a r e  r e l a t i v e l y  small and l o c a l  occurrences, 

and a s  such they a r e  of no f u r t h e r  i n t e r e s t ,  

SKNUM CREEK RIDGE N0.41 

During t h e  mapping of Nicola and assoc ia ted  i n t r u s i v e  

rocks,  a small quartz-eye r h y o l i t e  porphyry (100 f e e t  by 50 f e e t  

exposed) was discovered on t h e  r i d g e  t o  t h e  nor theas t  of  Skwum Creek 
\ 

k t  and e a s t  of the  Copper Range (IRA, IR) claims. The r h y o l i t e  c u t s  

f o l i a t e d  dark green Nicola c h l o r i t e  s c h i s t .  Heavy i r o n  s t a i n i n g  and 

minor disseminated chalcopyr i te  occur i n  t h e  i n t r u s i v e .  Outcrop is  

l i m i t e d  i n  t h e  area ,  and a second outcrop of  a s i m i l a r  looking porphyry 

was located  2000 f e e t  t o  t h e  e a s t .  This  outcrop was found t o  b e  

barren .  The a r e a  was thoroughly prospected and only t h e  one mineral ized 

autcrop was found. Mineral izat ion appears t o  be weak and q u i t e  l imi ted  

i n  ex ten t .  

GEOCHEMISTRY 

During t h e  1973 f i e l d  season 270 s i l t  samples were co l l ec ted  

i n  t h e  map area .  Most of t h e s e  were analyzed f o r  copper only. Back- 

ground values i n  streams d ra in ing  Eagle rocks were found t o  be  approxi- 

mately 20 p.p.m., whereas those  from Nicola t e r r a i n  averaged 40 p.p.m. 

i n  background copper (p la te s  1 t h n  11). Anomalous values  were obtained 

from t h e  v i c i n i t y  of known minera l i za t ion ;  however no new anonalous 

a reas  were found. 





v e i n s ,  shea r s ,  skarns,  seockworks, pr imary (?) d i s semina t ions  i n  

vo lcan ic  rocks,  and porphyry d e p o s i t s .  Over 40 o f  t h e s e  showings 

were examined. The g r e a t  ma jo r i t y  of  t h e s e  showings a r e  t o o  smal l  

t o  be of i n t e r e s t .  The most promising a r e  t hose  c o n t r o l l e d  by 

CONCLUSIONS 

in t rus ive -Nico la  con tac t s .  Most o f  t h e s e  however have had s u f f i c i e n t  

work done on them t o  thoroughly t e s t  t h e  grade  and tonnage p o t e n t i a l .  

The Pr ince ton  a r e a  covered dur ing  reconnaissance  mapping 

and exp lo ra t ion  dur ing  1973 c o n s i s t s  most ly  o f  T r i a s s i c  Nicola  group 

b a s i c  flows and p y r o c l a s t i c s  which have been c u t  by i n t r u s i v e s  vary-  

i n g  i n  composition from u l t r a b a s i c  t o  g r a n i t e  and i n  age frorn 

T r i a s s i c  t o  Cretaceous. This  geo log ica l  s i t u a t i o n  is  we l l  known t o  

be  favourable  f o r  porphyry type  copper occurrences .  

I t  was o r i g i n a l l y  hoped t h a t  some b a s i c  unders tanding  

could be  obtained concerning t h e  s t r u c t u r e  and s t r a t i g r a p h y  of  hhe 

Nicola  rocks.  Because of a  l a c k  o f  d i s t i n c t i v e  marker ho r i zons  

t h i s  could not  be done. Most o f  t h e  i n d i v i d u a l  u n i t s  mapped a r e  

probably f a i r l y  l imi t ed  i n  t h e i r  e x t e n t  and t h e r e f o r e  c o r r e l a t i o n s  

/ over  cons iderable  d i s t ances  a r e  n o t  p o s s i b l e .  
'I- , 

Most of t h e  porphyry type occurrences examined a r e  r e l a t e d  t o  small  

I 

I 

porphyry dykes and s tocks  which occur  i n  t h e  v i c i n i t y  o f ,  and a r e  

appa ren t ly  r e l a t e d  t o  t h e  Eagle-Nicola  c o n t a c t .  These have a l s o  been 

thoroughly explored.  Although p y r i t e  i s  abundant i n  t h e s e ,  copper 

mine ra l i za t ion  i s  r e l a t i v e l y  weak, and t h e  o v e r a l l  g rades  and tonnages 

determined a r e  t o o  low t o  be  economic. 

No f u r t h e r  work i s  recommended i n  t h e  a r ea .  

The a r e a  has  been h e a v i l y  prospec ted  f o r  many y e a r s  and 
I 

most mineral  occurrences,  l a r g e  o r  sma l l ,  have been loca t ed .  No 

new showings were found dur ing  t h e  1973 f i e l d  season.  

The known showings a r e  o f  v a r i o u s  types ,  and they  inc lude  
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Cd 

OUTSIDE PROPERTIES EmIINED 

J O N  CLAIMS 

This property,  owned by Calgary I n t e r n a t i o n a l  Energy Ltd. 

of  Calgary, was examined on September 20-22. I t  is  l o c a t e d  approxi- 

mately one mile west of Mowich Lake on t h e  Deadman Creek road.  A t  

t h e  t ime of t h e  examination none o f  t h e  maps o r  r e p o r t s  were a v a i l a b l e  

t o  t h e  w r i t e r .  However, almost t h e  e n t i r e  a r e a  of i n t e r e s t ,  a s  

i n d i c a t e d  on t h e  maps, (Fig. 6)  was covered. 

The government geo log ica l  map (Bonaparte River  map shee t )  

i n d i c a t e s  the  a rea  t o  be under la in  by rocks of t h e  Nicola group and 

T e r t i a r y  p la t eau  basal  t s  . 

4 '  Over an area  covering approximately 4 claims (Jon 1, 3,  8, 
[k. 

16) i n t r u s i v e  rock i s  exposed i n  s p a r s e  outcrops and more abundantly 

along logging road cuts .  This rock probably i n t r u d e s  t h e  Nicola but  

no con tac t s  were observed. I n  some a reas  t h e  road c u t s  expose t h e  

i n t r u s i v e  almost continuously f o r  s e v e r a l  thousand f e e t .  Exposure 

is t h e r e f o r e  adequate f o r  a genera l  eva lua t ion .  

I n  almost a l l  exposures t h e  i n t r u s i v e  rock is  deeply and 

i n t e n s e l y  weathered, r e s u l t i n g  i n  a crumbly and f r i a b l e  g r i t .  I n  t h e  

few s c a t t e r e d  outcrops which a r e  unweathered, t h e  rock i s  a f r e s h  

coarse-grained, biot i te-hornblende d i o r i t e  conta in ing  up t o  40% mafics.  

I n  theseexposures the re  i s  no evidence of any hydrothermal a l t e r a t i o n .  

Most of  t.he weathered m a t e r i a l  lqas o r i g i n a l l y  of t h i s  composition. 

A few widely-scat tered dykes and i r r e g u l a r  zones a r e  more a c i d i c  i n  

composition, poss ib ly  g ranod io r i t e  t o  qua r t z  monzonite. 





outcrops of the  deeply weathered mate r ia l  and a s  minor coatings on 

some of the  f resh  d io r i t e .  A few specks of chalcopyr i te  were seen 
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The w r i t e r  examined t h e  p r o p e r t i e s  numbered 1, 4 E 8 

i n  t h e  company of M r .  R.  Westervel t  - consu l t an t ,  and M r .  Ca r l  

Zuber - owner o f  severa l  of t h e  p r o p e r t i e s  l i s t e d .  

only t r a c e s  of p y r i t e ,  cha lcopyr i te ,  and molybdenite were observed 

by t h e  w r i t e r .  

Numerous geochemical s o i l  anomalies a r e  p resen t  through- 

out  t h e  property with values o f  up t o  300 p.p.m. Mo. Some of t h e s e  

a re  d e f i n i t e l y  swamp accumulations. Other anomalies occur wi th in  

a reas  of sedimentary rock. Since t h e  qua r t z  monzonite is  a l l  

probably molybdenum-rich ( i n  t r a c e  amounts), t h e  va lue  of  t h e  geo- 

chemical da ta  i s  doubtful.  

The b e s t  explora t ion  approach he re  would be an I . P .  survey 

followed by some d r i l l i n g  i n  t h e  i n t e n s e l y  quartz-veined a reas  and 

i n  any i n t e r e s t i n g  I . P .  anomalies i f  they should t u r n  up. Zuber 



MITCHELL BAY (NO. 4) 

This  p rope r ty  i s  one o f  s e v e r a l  s t aked  by t h e  Newconex 

Syndica te  under t h e  d i r e c t i o n  of  M r .  P e t e r  Fox. I t  was p r i m a r i l y  

through t h e  a c t i v i t i e s  of M r .  Fox and crew t h a t  t h e  r e c e n t  i n t e r e s t  ~ 
i n  t h e  a r e a  has developed. 

M r .  Fox i n d i c a t e s  t h a t  he  is  looking f o r  a  Copper Mountain 

type  o f  geologica l  s i t u a t i o n  ( i . e .  a  d i f f e r e n t i a t e d  s y e n i t e - d i o r i t e  

s tock  c u t t i n g  porous tu f f aceous  p y r o c l a s t i c  r o c k s ) ,  and t h i s  

p rope r ty  apparent ly  has t h e  c h a r a c t e r i s t i c s  which he  i s  looking f o r .  

On t h e  west i s  a  s y e n i t e ,  monzonite, d i o r i t e  complex and on t h e  e a s t  

t h e  rocks a r e  a  sequence o f  submarine vo lcan ic s  and f ragmenta ls .  Fox 

claims t h e  main s u l f i d e  zone t r e n d s  west-northwest  ac ros s  t h e  no r the rn  

end of t h e  proper ty  and i s  de f ined  by an 80 mi l lesecond I . P .  anomaly. 

The t renches  examined i n  t h i s  a r e a ,  both i n  i n t r u s i v e  and i n  f i n e -  

g ra ined  p y r o c l a s t i c s  a r e  n o t  impress ive .  They con ta in  minor p y r i t e  
i/ \) 
t, ,) and gene ra l ly  only t r a c e s  of  cha l copyr i t e .  However, t h e s e  rocks  

con ta in  heavy concent ra t ions  of  magnet i te  which would mask any 

c h a l c o c i t e  it it were p r e s e n t .  This  p r o p e r t y  has  n o t  a s  y e t  been 

d r i l l e d .  

C-Z GROUP, HORSEFLY LAKE (NO. 8) 

M r .  Zuber s t aked  t h i s  p rope r ty  on t h e  b a s i s  o f  weakly 

minera l ized  f l o a t  which h e  found along road c u t s .  

Newnont opt ioned t h i s  ground and d i d  mapping, I .P .  and 

magnetometer surveys. 

Outcrops a r e  s p a r s e ,  bu t  t h e r e  appears  t o  b e  a c e n t r a l  

core  of s y e n i t e  with some p e r i p h e r a l  ou tcrops  of d i o r i t e .  These 

a r e  surrounded by b a s i c  v o l c a n i c  rocks,  some o f  which a r e  c u t  by 

v e i n l e t s  of syen i t e .  In  t h e  southwest p a r t  of t h e  c la ims  some 

C; green,  poss ib ly  tuf faceous  rocks  crop o u t .  



conf igu ra t ion  corresponds t o  t h e  geology, t h e  i n t r u s i v e  be ing  t h e  

c e n t r a l  low and t h e  surrounding v o l c a n i c s  t h e  h ighs .  

A 70 mil lesecond I . P .  anomaly measuring approximately 2000' x 

3000' ,corresponds reasonably wel l  wi th  t h e  magnet ic  low. Another l i n e a r  

anomaly, t r end ing  northwest ,  i s  p r e s e n t  towards t h e  s o u t h e a s t  p a r t  of 

t h e  claims i n  t h e  genera l  a r e a  of  t h e  t u f f a c e o u s  rocks .  

The s e v e r a l  t renches  examined w i t h i n  t h e  c e n t r a l  I .P .  

anomaly conta in  mixed b a s i c  vo lcan ic  rocks  and d i o r i t e ,  both c u t  
i 

by s y e n i t e  ve ins  and dykes. These rocks  a r e  weakly minera l ized  

wi th  p y r i t e ,  and con ta in  only t r a c e s  of  c h a l c o y y r i t e .  The t o t a l  

s u l f i d e s  p re sen t  do no t  seem s u f f i c i e n t  t o  account f o r  t h e  anomaly. 

One small  bu t  h igh ly  p y r i t i c  zone was observed i n  a  t r ench  c u t t i n g  

t h e  tuf faceous  rocks and wi th in  t h e  l i n e a r  anomaly. 

Newmont dropped i t s  op t ion  be fo re  a t tempt ing  any d r i l l i n g ,  

much t o  t h e  chagrin of t h e i r  geophys i c i s t s .  Noranda picked up t h e  

op t ion  and d r i l l e d  4 ho le s .  These appa ren t ly  h i t  on ly  p y r i t e  and 

now they  have a l s o  dropped t h e  ground. One a r e a  s t i l l  remains t o  be  

t e s t e d .  No d r i l l i n g  was done w i t h i n  1000 f e e t  of  t h e  s y e n i t e  ou t -  

crops,  even though they  occur  w i t h i n  t h e  I . P .  anomaly. I f  t h e  

mine ra l i za t ion  i s  i n  any way r e l a t e d  t o  t h i s  s y e n i t e  p lug ,  a  p o s s i -  

b i l i t y  e x i s t s  f o r  p y r i t e - c h a l c o p y r i t e  zoning around t h e  p lug ,  i n  

which case  copper va lues  would i n c r e a s e  towards t h e  syeni te -Nicola  

c o n t a c t .  This  p o s s i b i l i t y  could b e  e a s i l y  t e s t e d  wi th  a  few d r i l l  

ho l e s .  

LONDON CLAIMS - I N D I A N  RIVER 

General - The London Claims a r e  Crown Grants  purchased 

by S t .  Eugene Mining Co., i n  1954. The c l a ims ,  l oca t ed  on t h e  

Indian  River midway between Squamish and t h e  head o f  Indian  A r m ,  a r e  

a c c e s s i b l e  by 4-wheel-drive v e h i c l e  from Squamish, a  d i s t a n c e  of 

about 15 mi les .  





The claims,  l o t  numbers, and y e a r l y  t a x e s  a r e  l i s t e d  

below. Thei r  l oca t ions  a r e  i n d i c a t e d  on Fig .  8 

Annual Tax 
Claim Lot Number (as  p e r  1973) 

London 1 3398 $12 .SO 

London, 2 3399 13.00 

London 3m 3392 13.00 

London 5  4880 7.25 

Nabob 4881 4.50 

$50.25 

Work t o  Date - The e a r l i e s t  work done on t h e  p rope r ty  - 
c o n s i s t s  of a  100 f o o t  a d i t  (now caved) d r i v e n  i n t o  a mine ra l i zed  

b l u f f  on t h e  London #2 claim (Figs .  9 E 10) .  I n  1964 Anaconda, who 

~ own t h e  ad jo in ing  claims,  took a  4  month opt ion  on t h e  London Group. 

They mapped t h e  proper ty  and d r i l l e d  2  i n c l i n e d  and one v e r t i c a l  

h o l e  from one set-up loca t ed  j u s t  sou theas t  o f  t h e  a d i t .  Of t h e  2231 

f e e t  d r i l l e d ,  1554 f e e t  were on t h e  London 2 c la im,  t h e  remainder 

be ing  on Anaconda's Don F rac t ion .  

Geology - Most o f  t h e  rocks  exposed on t h e  p rope r ty  belong 

t o  t h e  Gambier group and a r e  p a r t  o f  a  tongue of  mixed v o l c a n i c  and 

sedimentary rocks  surrounded on t h e  e a s t  and west by g r a n o d i o r i t e  and 

q u a r t z  d i o r i t e  of  t h e  Coast P lu ton ic  complex. These rocks  a r e  da t ed  

a s  Upper J u r a s s i c  t o  Lower Cretaceous.  

The geology of t h e  a rea  o f  i n t e r e s t  a s  i n t e r p r e t e d  by 

Anaconda geo log i s t s  i s  shown on Figures  9  & 10. A f t e r  examining 

t h e  va r ious  u n i t s  t h e  w r i t e r  would pu t  a  d i f f e r e n t  i n t e r p r e t a t i o n  

on some of t h e  ind ica t ed  rock types .  A l l  t h e  u n i t s  named tuf faceous  

a r g i l l i t e ,  q u a r t z i t i c  t u f f ,  and a n d e s i t e  ( o t h e r  t han  dykes) a r e  

a c t u a l  l y  a1  1 t u f f s  of va r ious  compositions.  The "andes i tes"  a r e  
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t u f f s  which have undergone c h l o r i t i c  a l t e r a t i o n .  The u n i t  mapped 

as l i g h t  d a c i t e  and r h y o l i t e  i s  i n  a l l  a r e a s  examined a  t r u e  

r h y o l i t e .  The u n i t  i nd i ca t ed  as  a  quar tz - f looded  q u a r t z  d i o r i t e  

i s  i n  a l l  cases  seen  by t h e  w r i t e r  a t  l e a s t ,  s o  badly  a l t e r e d  t h a t  

t h e  o r i g i n a l  una l te red  rock type  i s  ques t ionab le .  The rock is  

s i l i c i f i e d ,  c h l o r i t i z e d ,  and s e r i c i t i z e d  i n  va ry ing  degrees .  

Re la t ive ly  f r e s h  g r a n o d i o r i t e  t o  q u a r t z  d i o r i t e  crops out  

a long  t h e  nor thern  s e c t i o n  of  r i v e r  shown i n  F igure  9  and along t h e  

logging road j u s t  e a s t  of t h e  r i v e r .  Exposures a long  t h e  sou the rn  

p a r t  of t h e  r i v e r  c o n s i s t  most ly of  h i g h l y  sheared  t u f f s  which a r e  

heav i ly  p y r i t i z e d  i n  p laces .  

Minera l iza t ion  - The m i n e r a l i z a t i o n  c o n s i s t s  o f  p y r i t e  

and cha lcopyr i t e  a s  disseminat ions and a s  f r a c t u r e  f i l l i n g s  and of 

molybdenite gene ra l ly  i n  i r r e g u l a r  q u a r t z  v e i n l e t s  and a long  s l i p s .  

These minerals  seem t o  b e  conf inedto  t h e  u n i t  mapped a s  "quartz-  

f looded qua r t z  d i o r i t e "  . 

The b e s t  mine ra l i za t ion  exposed on s u r f a c e  extends from 

t h e ' p o r t a l  (po in t  A - Figure  10) t o  p o i n t  B a long  t h e  genera l  bea r ing  

of  t h e  two i n c l i n e d  d r i l l  h o l e s .  

The a d i t  i t s e l f  i s  r epor t ed  t o  average 0.3% Cu over i t s  100 

f o o t  length.  An i n t e r m i t t e n t  ch ip  sample c o l l e c t e d  by t h e  w r i t e r  

between p o i n t s  A and D assayed 0.35% Cu. and 0.031% &lo. The v e r t i c a l  

d r i l l  ho l e  (No. 2) was put  down t o  a  depth o f  569 f e e t .  I t  cut  

mine ra l i za t ion  from 65 t o  195 f e e t  which averaged 0.14% Cu. and 0.00S% 

Mo. Hole No. 3, d r i l l e d  a t  a  65' ang le  f o r  665 f e e t ,  c u t  m i n e r a l i z a t i o n  

throughout ,  though t h e  grade d i d  decrease  with depth.  The s e c t i o n  0  

t o  335 f e e t  averaged 0.29% Cu. and 0.018% hfo. Hole No. 1 d r i l l e d  a t  

35' f o r  997 f e e t  c u t  0.34% Cu. and 0.009% Mo. a c r o s s  t h e  s e c t i o n  90 

t o  190 f e e t .  The remainder o f  t h i s  h o l e  was a l s o  weakly minera l ized .  

* - 

- - 





- - - - . - 

-74- 

Between po in t s  B and C t h e  rock is h e a v i l y  i ron - s t a ined .  

P y r i t e  and minor t o  moderate amounts of  cha l copyr i t e  a r e  p r e s e n t  

throughout t h i s  s ec t ion .  Molybdenite occurs  s p o r a d i c a l l y  h e r e  a l s o .  

The eastward e x t e n t  o f  t h e  m i n e r a l i z a t i o n  on Anaconda's ground is  

no t  known. The westward e x t e n t  on t h e  London 2  claim i s  n o t  known 

because of t a l u s  cover; however, outcrops o f  r e l a t i v e l y  f r e s h  

q u a r t z  d i o r i t e  a long the  logging road i n d i c a t e  t h a t  it does n o t  

continued very f a r  west o f  t h e  p o r t a l .  Towards t h e  n o r t h ,  a long  
I t r a v e r s e  D-E,  s c a t t e r e d  outcrops i n d i c a t e  t h a t  t h e  t lquar tz - f looded  
I 

I q u a r t z  d i o r i t e "  cont inues i n  t h i s  d i r e c t i o n  b u t  t h e  m i n e r a l i z a t i o n  
I 
I h e r e  c o n s i s t s  mostly of p y r i t e .  The same was noted on t r a v e r s e  F-G 

a long  London Creek. I n t e r m i t t e n t  ch ip  samples c o l l e c t e d  h e r e  averaged 

0.02% Cu. and 0.002% Mo. 

Geochemistry - Only a few s i l t  samples were c o l l e c t e d  

from t h e  a rea .  Two from London Creek gave va lues  o f  72 and 82 p.p.m. 

Cu. (Fig.10).  A t h i r d  sample c o l l e c t e d  from a  smal l  t r i b u t a r y  stream 

d r a i n i n g  eastward i n t o  Indian River a t  i t s  bend c a r r i e d  195 p.p.m. 

Cu. The source of t h i s  anomalous copper i s  n o t  known s i n c e  most of  

t h i s  a r e a  is covered. The only  outcrop,  l oca t ed  a t  t h e  junc t ion  o f  

t h e  r i v e r  and creek,  i s  a  h igh ly  sheared t u f f  which is  h e a v i l y  coated 

wi th  l imonite .  The presence of  l imon i t e  i n  t h e  creek sediments  

i n d i c a t e s  t h a t  t h e  l imonite  on t h e  outcrops  i s  t r a n s p o r t e d  and i t s  

source  as well  a s  t h a t  of t h e  copper i s  upstream t o  t h e  southwest .  

Conclusions - Most of t h e  known m i n e r a l i z a t i o n  occurs  on 

claims he ld  by Anaconda; however some does extend t o  t h e  west and nor th-  

west onto t h e  London No.2 and No.5 c la ims .  Though t h e  grade  and tonnage 

on t h e s e  two claims i s  t oo  low t o  be of  i n t e r e s t  they  should be h e l d  

because of t h e i r  proximity t o  t h e  main zone o f  m i n e r a l i z a t i o n  loca t ed  

on t h e  claims he ld  by Anaconda. For t h a t  ma t t e r  t h e  p r e s e n t  c o s t  o f  

r e t a i n i n g  a l l  t h e  claims i s  s o  low t h a t  t h e  e n t i r e  group should be  he ld  

f o r  t h e  time being. In  t h e  w r i t e r ' s  op in ion  more d r i l l i n g  i s  warranted 

on t h e  Anaconda claims.  Also t i le  source  o f  t h e  copper anomaly on t h e  
L- -** 

London No. 2 claim should be i n v e s t i g a t e d .  

r- -- 
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During a recent  d i scuss ion  wi th  R. Ramsier, c h i e f  g e o l o g i s t  

a t  B r i t t a n i a ,  he mentioned t h a t  t hey  a r e  s t i l l  i n t e r e s t e d  i n  t h e i r  

c laims i n  t h i s  a r ea  and a r e  p lanning  some work t h e r e  i n  1974. 

WEAVER LAKE PROPER-TY 

General - This p rope r ty ,  orvned by Aaron Mining Co., i s  

l oca t ed  j u s t  no r th  of Neaver Lake (Fig. 11) .  I t  was p rev ious ly  

examined by D.H. Brown and G .  Harper ( s ee  r e p o r t  da t ed  June  22, 1972),  

who a t  t h a t  t ime recommended op t ion ing  t h e  p rope r ty  i f  funds were 

a v a i l a b l e .  Addit ional  information (mapping, geochem and d r i l l  d a t a )  

has  s i n c e  become a v a i l a b l e  and a  b r i e f  examination was made i n  J u l y  

1973 by t h e  w r i t e r  and D.H. Brown. 

Bethlehem Copper opt ioned  t h i s  ground i n  1970 and d i d  a  

reconnaissance mapping and geochem program. They a l s o  p u t  down 2 

v e r t i c a l  diamond d r i l l  ho l e s  f o r  a  t o t a l  o f  1,436 f e e t .  I n  1972 t h e  

p r e s e n t  owners d r i l l e d  8 percuss ion  h o l e s  t o t a l l i n g  2,020 f e e t .  

Geology - The ma jo r i ty  of t h e  rocks  h e r e  be long  t o  t h e  

J u r a s s i c  Harr ison Lake Formation and c o n s i s t  of r h y o l i t e ,  d a c i t e ,  

a n d e s i t e ,  t u f f ,  c h e r t s ,  and p y r o c l a s t i c s .  These have been in t ruded  

by dykes of andes i t e  and d i o r i t e ,  a smal l  p lug  o f  f e l d s p a r  porphyry 

and a  l a r g e r  one o f  g r a n o d i o r i t e .  Due t o  a  l ack  o f  d i s t i n c t i v e  

marker horizons very l i t t l e  i s  known about t h e  s t r u c t u r e  and s t r a t i -  

graphy i n  t h e  immediate a rea .  I n  f a c t  f o r  a  c o r r e c t  i n t e r p r e t a t i o n  

of  even t h e  b a s i c  geology a  much more d e t a i l e d  mapping job is requ i r ed .  

Minera l iza t ion  - P y r i t e  is  p r e s e n t  a s  v e i n l e t s  and 

d isseminat ions  over a  wide a r e a ,  p o s s i b l y  s e v e r a l  squa re  mi l e s .  Deep 

weathering and a l t e r a t i o n  of  t h i s  m a t e r i a l  has  produced numerous l a r g e  

gossans. Within t h e  p y r i t i c  zone s e v e r a l  2"-6" f r a c t u r e s  were observed 

con ta in ing  s p h a l e r i t e ,  p y r i t e ,  and 

o f  cha l copyr i t e  were a l s o  noted  i n  

minor cha l copyr i t e .  Minor amounts 

w ide ly - sca t t e r ed  h a i r l i n e  f r a c t u r e s .  


































