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1 u 1 t 

SUMMAIIY . 
I 

I n  June and J u l y  1968 g e o l o g i c a l  mapping, geochemist ry  
I 

and sampling was c a r r i e d  o u t  on t h e  Whipsaw Creek P rope r ty  o f  

Texas Gulf Sulphur' Company under t h e  t e r m s  o f  a l e t t e r  of i n t e n t .  

I 
The p r o p e r t y  which c o n s i s t s  o f  t h e  Whip, Saw, .AY* and P ick  groups 

I 
i 

t o t a l l i n g  2 8  c la ims  was p r e v i o u s l y  p rospec t ed  by Texas Gulf  Sulphur  1 
(1959 - 1962) arid Dome E x p l o r a t i o n  (1962 - 1 9 6 4 ) .  ll k 

The p rope r ty  i s  s i t u a t e d  18 m i l e s  sou thwes t  of P r i n c e t o n  1 
i n  t h e  Similkameen Minlng Div i s ion ,  sou the rn  B r i t i s h  Columbia, 

(N.T.S. 92 H 7, approximate c o o r d i n a t e s  4 9 ' 1 5 ' ~  and 120°45'w) a t  
i 
i I 
i 

e l e v a t i o n s  between 5,000 and 5,700 f e e t  on t h e  e a s t  s l o p e  o f  I r 

S k a i s t  Mountain, p a r t  o f  t h e  Cascade Range. Road acces s  t o  t h e  i 

prope r ty  i s  good. I 
f 

A complex p r o p e r t y  s i t u a t i o n  was r e s o l v e d  by ground. 1 
survey . 1 

i 
I 

I n  t h e  P r ince ton  a rea ,  Upper Triassic,  eugeosync l ina l ,  1 
i 

Nicola  Group rocks  a r e  i n t r u d e d  by a v a r i e t y  o f  Mesozoic and Lower i 
i 
I 

T e r t i a r y  I n t r u s i o n s .  The i n t r u s i v e  r o c k s  a r e  o v e r l a i n  by s e d i -  I 
I 
I 

mentary and vo lcan ic  rocks ,  mainly  p o s t  Ol igocene i n  age.  North- ! 
! , 

w e s t  t r e n d i n g  s t r u c t u r e s  and younger b lock  f a u l t s  c h a r a c t e r i z e  I 
I 

I 

t h e  r e g i o n .  Major copper d e p o s i t s  i n  N ico la  r o c k s  occur  a t  Copper 

Mountain and I n g e r b e l l e ,  e i g h t  m i l e s  east o f  t h e  Whipsaw Prope r ty .  

Outcrop on t h e  W h i p s a w  P r o p e r t y  i s  g e n e r a l l y  poor .  A 

porphyry s t o c k  and a s s o c i a t e d  dykes occur  a t  t h e  c o n t a c t  o f  t h e  

Eagle b a t h o l i t h  and Nico la  Group r o c k s .  The former i s  mainly ) 



o r i t e  and t h e  l a t t e r  c h l o r i t e  s c h i s t ,  both o f  which are 

y f o l i a t e d . .  

Four main porphyry types  w e r e  recognized.  These a r e  

e ldspa r  - b i o t i t e  porphyry, f e l d s p a r  porphyry, q u a r t z  f e ldspa r  

o t i t e  porphyry, and q u a r t z  f e ldspa r  porphyry. A zone o f  b r e c c i a  

erved a t  t h e  margin o f  t h e  s tock .  

Moderate p r o p y l i t i c ,  a r g i l l i c ,  q u a r t z - s e r i c i t e ,  p y r i t e  

i c a  a l t e r a t i o n  is observed bu t  on ly  l o c a l l y  are rocks  

l y  a l t e red . '  It was noted t h a t  minera l  occurrences a r e  

s t  common i n  s i l i c i f i e d  rocks .  p y r i t e  i s  widespread and i s  most 

bundant near t h e  edge o f  t h e  s tock .  

Some i n d i c a t i o n  o f  mineral  zoning i n  copper/molybdenum, 

z i n c  and l ead  centered  on t h e  s t o c k  i s  noted.  

I 
Copper, mainly as cha lcopyr i t e ,  occurs  a s  d isseminat ions  

l 

and f r a c t u r e  f i l l i n g s  and appears  t o  favour Nicola  Group rocks  and 

t h e  margins of t h e  porphyry. Tenor o f  samples from f r e s h  Nicola  

rock  i s  genera l ly  0.15 - 0.3% Cu. ! 
I 

Molybdenum occurs  marginal t o  t h e  s t o c k  and most occur- 
I 

rences were seen i n  a p l i t i c  Eagle g r a n o d i o r i t e .  Molybdenite, I 
occurs  on,' d ry  f r a c t u r e s  o r  a s s o c i a t e d  w i t h  t h i n  q u a r t z  ve ins .  LOW 

assays  o f  su r face  cha rac te r  samples ranged from 0.005 t o  0.2% ' A .  j 
.A 

I 

MoS,, and h igher  assays up t o  0.1% MoS2, were obta ined  from s h o r t  I 

l eng ths  of core f rom. 'd r f l l  h o l e s .  

0 A g r i d  o f  s o i l  samples over t h e  p roper ty  i n d i c a t e s  t h a t  

copper and. molybdenum anomalies a r e  mainly r e l a t e d  t o  t h e  margins 
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I 
! 

Thi s  r e p o r t  i s  based on a compi l a t i on  o f  work i n c l u d i n g  
1 
1 

c a r r i e d  o u t  by AMAX on t h e  Whip, Saw, Axe and P i c k  groups of I 
i 
i 

m s  ( t o t a l l i n g  2 8  c l a ims )  o f  Texas Gulf Sulphur  Company, near  ! 

1 
nceton,  B r i t i s h  Columbia. , 

I 
i 

The ad j o i n i n g  Whipsaw Min'es L imi ted  (NPL)  p r o p e r t y  w a s  I 

i 
ed  by t h e  au tho r  i n  September 1967 and r econna i s sance  i 

! 

! 
pping and s o i l  sampling was c a r r i e d  o u t  i n  the  a r e a  

I 

! 

AMAX f o r  four  days i n  t h e  f a l l  on 1967. I 
f 

1 
During June and J u l y  1968, AMAX completed a program o f  I . . 

f 

! 
e o l o g i c a l  mapping, geochemical sampling and t r e n c h i n g  on t h e  Whip, I 

I 

I 

Saw, Axe and Pick groups o f  c l a ims  ( h e r e a f t e r  referred t o  a s  t h e  L 

1 Whipsaw p r o p e r t y )  . 
The work was done under t h e  p r o v i s i o n s  o f  a le t te r  o f  ! 

February 16 th ,  1968 (Appendix I ) .  The o b j e c t i v e s  of I 
i 

e r e  a s  fol lows:  I 

1) To determine on t h e  gyound t h e  p r e c i s e  l o c a t i o n  o f  I 
I 

t h e  Texas Gulf minera l  c l a ims  and con t iguous  m i n e r a l  c l a ims  and 

Crown Granted minera l  c l a ims  owned by o t h e r s .  

2) To e v a l u a t e  t h e  d i s t r i b u t i o n  o f  mine ra l  occu r rences  
! 

e l a t i v e  t o  miner a1  c l a im  group  boundar ies .  

3) To complete one y e a r ' s  assessment  work on t h e  Whipsaw 

p r o p e r t y  i n  t h e  form o f  , bu l ldoze r  t r e n c h e s .  

Loca t ion  and Access // 
The Whipsaw p r o p e r t y  l i e s  about  18 miles southwest  o f  

P r i n c e t o n  i n  t h e  Sirnilkameen Mining Divsion,  s o u t h e r n  B r i t i s h  

- - . - - - - 
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lumbia (See Figure 1 ) .  The claims are  located within t h e  

National Topographic Reference 92 H 7 and the a proximate coordin- 

are  4 9 ' 1 5 ' ~  and i20°45'W. 
P 

The property i s  reached by 1 2  miles of d i r t  road which 

ranches west from the Hope-Princeton Highway (Highway #3) about 

ne miles south of Princeton. From the  main highway t o   ons son's 

abin, a dkstance of ten miles t h e  road i s  used as a logging 

oad. A steep, rough four wheel dr ive  road provides access t o  

operty from Jonson ' s cabin. 

Description of Area 

The property l i e s  within t h e  Cascade Mountain Range on 

e eastern slope of Skaist  Mountain. Elevations range from 4300 , 

t a t  the  f loor . of . the  valley of Whipsaw Creek t o  5700 f e e t  a t  

e higher pa r t s  of the  property. 

Topographically the area i s  glaciated;  h i l l s  are rounded 

with moderate t o  s teep slopes and a re  mantled by g lac ia l  till. 

Major streams are deeply incised with high leve l  te r races  of 

f luvio-glacial  material but i n  the  interf luves ,  drainage i s  stag- . 

nant with development of extensive swamp areas. Seepages occur a t  

the  break of slopes. \ 

The property has an extensive cover of fores t ,  mostly 

jackpine a t  higher elevations but with good stands of spruce, 

balsam and cedar A d  alder th icke ts  on t h e  lower slopes. 

@ Water i s  available a t  most p a r t s  of t h e  property from 

streamlets, ponds and swamps. Whipsaw Creek i s  a perennial stream 

- - - - - 
, "J 



w i t h  a good f low b u t  d i s p o s i t i o n  o f  i t s  w a t e r s  i s  s u b j e c t  t o  t h e  

Columbia T r e a t y .  

P r o p e r t y  S i t u a t i o n  

The l o c a t i o n  o f  c l a i m s  a s  o u t l i n e d  on c l a i m  maps a v a i l -  

a b l e  from o f f i c e s  o f  t h e  B.C. Mines D i v i s i o n  i s  n o t  c o r r e c t .  

The Crown Grant  c l a i m s  have  c u t  l i n e s  on t h e i r  bound- 

a r i e s  which were i d e n t i f i e d  on t h e  ground.  The l e g a l l y  surveyed 

c o r n e r  p o s t s  o f  t h e  Crown Gran t  c l a i n t s  w e r e  a l s o  l o c a t e d .  These 

c l a i m s  have  p r i o r i t y  i n  t h e  a r e a .  

Brunton and c h a i n  s u r v e y s  were  r u n  on  t h e  l o c a t i o n  l i n e s  

o f  t h e  Whip, Saw, Axe and P i c k  g roups  o f  clainzs o f  Texas Gulf  

Su lphur ,  and t h e s e  groups were  t i e d  i n t o  t h e  Crown Gran t  p o s t s .  

Texas Gulf  c l a i m s  have second p r i o r i t y  i n  t h e  a r e a .  

Some c l a i m  p o s t s  o f  Whipsaw Mines, Magnet and Jorgenson 

(Whipsaw Mines?) were found d u r i n g  t h e  c l a i m  s u r v e y .  The l o c a -  

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

c l a i m  groups  a s  shown i n  F i g u r e  2 .  

It must be no ted  t h a t  no work had been r e c o r d e d  on t h e  

Magnet Mines, Spencer  and F r i t z  Groups by t h e i r  due  d a t e s  and t h a t  

no payment i n  l i e u  had been made on  t h e s e  c l a i m s  p r i o r  t o  August 

l s t ,  1968.  M. Jo rgenson  r e c o r d e d  a g r o u p  o f  c l a i m s  on June 1 7 t h ,  

1968 which i n  p a r t  o v e r l a p  t h e  F r i t z  c l a i m  group  o f  Magnet Mines. 
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i r e  u n t i l  J u l y  18, 1968 t h e  over-  

pp ing  Jorgenson claims should  be i n  c o n t r a v e n t i o n .  

Should f u r t h e r  work be contemplated on t h e  Whipsaw 

p e r t y  c o n s i d e r a t i o n  shou ld  be g iven  t o  e s t a b l i s h i n g  t h e  p r o p e r t y  

wo o l d  t r a i l s  from t h e  i n t e r i o r  t o  t h e  c o a s t  p a s s  nea r  

e Fur Brigade t r a i l  o f  t h e  1 8 2 0 ' s  and 

a r l y  mining a c t i v i t y  i n  t h e  area d a t e s  back t o  t h e ,  

i m e  p l a c e r  g o l d  was found i n  t h e  

eek .  During 1910 - 1930 work w a s  

ber  o f  narrow v e i n s  c a r r y i n g  ga l ena  and 

r a t i c  v a l u e s  i n  go ld  and s i l v e r .  Some o f  t h i s  

n M i n i s t e r  o f  Mines r e p o r t s  o f  t h e  

n a l  geochemical  sampl ing  by Texas Gulf 

o rma l ly  h igh  c o n t e n t  o f  copper i n  stream 

d 28 claims w e r e  s t a k e d .  

' Geological ,  geochemical and geophys i ca l  work and some 

r i l l i n g  were c a r r i e d  o u t  by Texas Gulf  d u r i n g  1960-1962. 

Gulf t e r m i n a t e d  t h e i r  o p e r a t i o n s  

n ~ r i t i s h  Columbia, , . 

The p r o p e r t y  was op t ioned  t o  Moneta Porcupine Mines L t d .  

o f  Moneta, Dome ~ x p l o r a t i o n  and 

-- - -  -- 



Tennessee  C o r p o r a t i o n  e x p l o r e d  t h e  c l a i m s  d u r i n g  1963 - 1964.  

F u r t h e r  geophys ica l  and geochemical  work was done and two diamond 

d r i l l  h o l e s  were d r i l l e d  t o  t e s t  a  l a r g e  I . P .  anomaly. 

I n  1968, a  m i l l  w i t h  a  p o s s i b l e  c a p a c i t y  o f  200 t . p . d .  

was e r e c t e d  by t h e  Huff B r o t h e r s  on a  Crown Gran t  n e a r  Whipsaw 

Creek a l t h o u g h  no r e s e r v e s  a r e  proved i n  t h e  a r e a .  

D e s u l t o r y  work has  been c a r r i e d  o u t  on some o f  t h e  

Whipsaw Mines L i m i t e d  c l a i m s  d u r i n g  t h e  p a s t  two y e a r s .  

However, d i s c o v e r i e s  a t  I n g e r b e l l e  and t h e  a c q u i s i t i o n  

by Newmont o f  Granby ' s  Copper Mountain P r o p e r t y  made P r i n c e t o n  

one  o f  t h e  most a c t i v e  p r o s p e c t i n g  a r e a s  i n  B r i t i s h  Columbia 

d u r i n g  1968.  

REGIONAL GEOLOGY 

The most r e c e n t  p u b l i s h e d  r e g i o n a l  mapping o f  t h e  

P r i n c e t o n  r e g i o n  was by R i c e ,  G.S.C. Map 888A. The o u t l i n e  o f  

t h e  r e g i o n a l  geology i s  shown i n  F i g u r e  3 .  

Format i o n s  

N i c o l a  Group 

The o l d e s t  r o c k s  r e p o r t e d  i n  t h e  a r e a ,  t h e  N i c o l a  Group, 

c o n s i s t  o f  metamorphosed v o l c a n i c  and s e d i m e n t a r y  r o c k s  i n c l u d i n g  

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

l i m e s t o n e  and q u a r t z i t e .  However, t h e  g roup  i s  e s s e n t i a l l y  u n d i -  

v i d e d  a s  a t t e m p t s  t o  s u b d i v i d e  and c o r r e l a t e  t h e  f o r m a t i o n s  have  

p roved  a b o r t i v e .  The age o f  t h e  N i c o l a  Groups on f o s s i l  e v i d e n c e  



During early Lower Cretaceous times, the Dewdney Creek I 
I 

ted west of Princeton. The 

e s t  members of t h i s  group are essent ial ly volcanic i n  origin 
I 

nd are followed by a r g i l l i t e s  and greywackes and l a t e r  by thick 
I 

nglom&ates w i t h  many granite cobbles. This would indicate the 
I 

~ 
ponding epeirogenic up l i f t  

I 

I 

nd unroofing of granitic rocks t o  the  east .  . I 
I 

Late Lower Cretaceous sedimentation i s  represented by I 

he Pasayten Group which occupies a be l t  para l le l  t o  the Dewdney 

unconformably on t o  the Eagle 

i o r i t e  t o  the east .  The Pasayten Group i s  non marine and 

t s  of g r i t s ,  a rg i l l i t e s ,  volcanic rocks and conglomerates., 

inceton group consists of sediments, 

arse conglomerates t o  f ine shales and 

8 mainly andesites and basalts.  

discrete  basin which may be fau l t  

ne basalt  possibly post Miocene i n  

Deposits of till and glac ia l  s i l t  are  widespread and i n  

e s  these mask most of the bedrock. 

~n txus ive  Rocks ' , 

Probably the oldest  intrusive rocks represented i n  the 

area are the basic and ul t rabasic  rocks which occur as stocks and 
' I .  I .  

' .. 

pppp pp 

A 



1 3  

mall  bodies.  The l a r g e s t  i s  t h e  Ol iv ine  Mountain body which l ies  

e s t  o f  Pr inceton,  

A number o f  s tocks.  dykes and i r r e g u l a r  bodies form t h e  

e r  Mountain Xntrusions. south o f  Pr ince ton .  These a r e  s y e n i t i c ,  

composition and appear t o  form a s i n g l e  pe t rograph ic  s u i t e .  

a j o r  mineral  occurrence i s  assoc ia ted  s p a t i a l l y  wi th  t h i s  s u i t e  

rocks .  The Copper Mountain I n t r u s i o n s  have been da ted  by K-Ar 

a n o d i o r i t e  i s  exposed i n  a long  narrow b e l t  

thwest-southeast  d i r e c t i o n .  Rice inc ludes  t h e  

A 
t I n t r u s i o n s  and two K-Ar age d a t e s  g ive  ages 

. The g r a n o d i o r i t e  i s  w e l l  f o l i a t e d .  t h e  

l i a t i o n  being p a r a l l e l  t o  t h e  e longa t ion  o f  t h e  b a t h o l i t h  and 

n t h e  Nicola  rocks .  

Creek I n t r u s i o n s  occur  a s  s tocks  and a s  a 

d dykes. They vary i n  composition but  a r e  

r t z  d i o r i t e .  A s  t h e y  c u t  t h e  Pasayten , 

oup and a r e  o v e r l a i n  by p r ince ton  Group t h e i r  age i s  Upper 

r e t a c e o u s  t o  Lower T e r t i a r y .  

The Ot te r  In t rus ions .  s i m i l a r l y .  are bracketed i n  age 

etween t h e  Upper Cretaceous' and Lower T e r t i a r y .  These i n t r u s i o n s  
I 

ccur  a s  s tocks  ,and a profus ion  o f  dykes and s i l l s  and range i n  

composition from gabbro t o  g r a n i t e .  Variet ies  of fe ldspar  porphyry 

\<* a are common. 

A wide v a r i e t y  o f  u n r e l a t e d  dykes and s i l ls  occur i n  t h e  

! 

- - - ---- - - - 
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Whipsaw. porphyry which l i e s  a t  the margin of 

the Eagle granodiorite batholith and a similar intrusion with a 
. . 

i t ion  near Princeton are examples. 

Structure 

t s  in tersect  a l l  formations older than the 

up and there i s  evidence t h a t  movement along them 

ccurred during more than one period. 

An early period of faul t ing i s  represented by northwest 

It i s  possible t h a t  the northwest s t r ik ing 

emplaced along a zone of major thrusts .  

rmal faul ts  trend northsouth, northwest- 

east-southwest. 

Fold structures are complex and d i f f i c u l t  t o  determine. 

ore than one period of folding may be represented. 

era1 occurrences are widespread. 

Nicola Group has provided a good host for copper 

n southern Brit ish Columbia, Copper Mountain, i n  a 

lime tu f f  horizon of the Nicola, is  a major copper producer. 

Inger belle, mainly associated with Nicola f r  agmentals, has 1 arge 

potential  as a copper producer and has reached the planning stage. 

PROPERTY GEOLOGY 

I n  general, rock exposure is poor as  most of the property 

i s  manfled by glac ia l  till on the h i l l s i d e s  and swamps i n  the  

. . 
valleys or topographic depressions. 

- 
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i n  the property three main rock uni ts  are represented. 

us-Tertiary 3 ' -  Whipsaw Porphyry 

rassic-Cretaceous 2 - Eagle Granodiorite 

1 - Nicola'. 

cola Group rocks, underlie most bf the  property. The 

s on the western side of the  property and 

a t  the ~ i c o l a / ~ a g l e  contact, occupies 

oups (See Figure 4) . 
\ 

l a  rocks on the property are l i gh t  t o  dark green, 

banded, schistose rocks which generally 

ather a rusty brown color. Chlorite and amphibole schists  are 

s t  commonly represented but some occurrences of quartzite, g r i t ,  

mey rocks and chloritoid schis t  were noted. The rocks belong 

t o  the greenschist facies and are strongly fol iated.  Foliation 

moderately t o  s t e e p l . t o  the west. 

y r i t e ,  a common constituent of the schist ,  i s  found as elongate 

rains w i t h i n  and para l l e l  t o  the fo l i a t ion  and as 

t ions  i n  fractures.  

Outcrops of skarn occur within the Eagle granodiorite 

ac t .  The two types of skarn noted were: 

a) ~pidote/magnetite skarn with associated pyrite, 

0 chalcopyrite and molybdenite. 

'b) ~pidote/grossularite/pyrite skarn with associated 



chalcopyrite and molybdenite. 

~xposures  of skarn a re  patchy and discontinuous. Skarn 

believed t o  be derived from lime r i ch  beds of the  Nicola Group 

etamorphosed by the intrusion of the  Eagle granodiori te.  

, 2 .  Eagle Granodiorite 

' On the Whipsaw property the  Eagle i s  a l i g h t  grey, 

od io r i t e  with a p l i t e  and pegmatite 

n hand specimens t h e  rock i s  well fo l i a t ed  . 

z-feldspar and b i o t i t e  r i c h  bands. A 

the  following mineral composition. 

gioclase 60-65% 
ldspar 5-7 % 

15-17% 
15~20% * 

l i g h t  colored, possibly ol igoclase  t o  andesine 

amellar twinning. The K-feldspar i s  white 

. Quartz i s  anhedral s l i g h t l y  smoky , 

urs  as black, f resh  looking f lakes  

l l y  aligned i n  t h i n  bands. t 

ine grained, l i g h t  colored rocks con- 

z and feldspar.  The rock has a 

f o l i a t i o n  due t o  the alignment of s t re tched quartz grains.  Quartz  

forms 40-45% and pink feldspar 55-60% of the  rock. Occasionally 

f i n e  f lakes  of c h l o r i t e .  and small red garnets a re  present.  The 

" a p l i t e s  cu t  the fo l ia ted  granodiori te which i s  a l t e red  near the  
0 

contact.  Aplite i s  often well fractured i n  t h e  v ic in i ty  of the  



ipsaw stock and i n  places, contains stockworks of th in  quartz 

ins.  Aplite i s  s i l i c i f i e d  adjacent t o  the quartz veins. pyrite, 

amounts of hematite, chalcopyrite and 

sociated with':the quartz veins. / 

The Eagle pegmatite i s  composed, predominatly, of very 

e feldspars and quartz, w i t h  occasional 

b io t i t e .  Only a few small exposures were 

and these are generally associated with a p l i t i c  Eagle. In 

sure of pegmatite, coarse rose t tes  of molybdenite are  

with the quartz grains. 

A. Interbanded Series 

he Eagle granodiorite and the Nicola Group are separated 

ion zone of mixed Eagle and Nicola rocks several 

feet  wide. The t rans i t ion  or mixed zone has been 

er banded Series " . 
pica1 section from eas t  t o  west is: 

a chlori te  schis t  

o r i t e  schist  with occasional s t r ingers  of a p l i t i c  Eagle 

s ;  l i t -pa r - l i t  injection of a p l i t i c  Eagle 

on fo l ia t ion  planes of Nicola schis t .  The of a p l i t i c  

agle generally increase i n  width t o  the  west 

d) Alternating bands of Eagle and Nicola up t o  200 fee t  i n  

\ p' 

e)  Rafts of Nico.la i n  Eagle 

- -- - - 



angular t o  rounded and are up t o  two feet i n  diameter but i n  

general they range from. a f e w  inches t o  1/8 inch. Eagle fragments 

pred0minat.e a t  the western margin of the  porphyry stock although 

Nicola fragments are a l so  common. The Eagle fragments are highly 

- 



l t e red .  Feldspar i s  almost completely a l te red  t o  s e r i c i t e  and 

the  fragments are surrounded by a halo of quartz. Stringers of 
f 

To the  north and eas t ,  

i s t .  The fragments of 

nds a re  'usually recognized. 

ragments contain disseminated pyr i t e  and magnetite and some 

developed a t  t h e i r  margins. 

The breccia i n  Trench #5 contains the  best  mineralized 

een t o  date a t  surface on the  property. Here the  

a t r i x  i s  s i l i c i f i e d .  A 

eldspar-bioti te porphyry was observed as small patches 

a mesocratic holocrys ta l l ine  

with feldspar and b i o t i t e  phenocrysts s e t  i n  a dark matrix 

ine  grained feldspar and mafics. The matrix comprises 75% of 
/' 

rock. Zoned keldspar phenocrysts from 1 mmko 3 mrn i n  s i z e  

euhedral b i o t i t e  phenocrysts averaging 1--- 2 mm i n  s i z e  each 

e b i o t i t e  i s  a l te red  t o  
. . 

l o r i t e .  The feldspar phenocrysts of ten  have a greenish color 

lphides have been seen i n  

3C ~ e l d s p a r  Porphyry 

69 
7 

The feldspar porphyry occurs a s  a la rge  outcrop area i n  

the  west s ide  of the  main stock and as  northwest trending dykes 

.I4 . 
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renches #1, 3 and 6.  

This un i t  i s  a mesocratic porphyrit ic rock with 

eldspar phenocrysta se t  i n  a f i n e  medium grained matrix of 

t h  minor amounts of epidote, hematite and pyr i t e .  

he feldspar phenocrysts a r e  euhedral t o  subhedral, a r e  

he rock.' The pheno- 

sts are  zoned and have a greenish color.  The matrix i s  l i g h t  

Epidote, hematite 

d pyr i t e  together form about 5% of the  matrix. 

Sulphides, mainly f ine  grained pyr i t e  and occasional 

halcopyrite are  disseminated i n  t h e  rock. Thin mangan- 

ccurs on some f rac tures .  I 

I 
I 
I 

I 
h i s  porphyry forms t h e  grea tes t  outcrop area of t h e  I 

rock i s  a leucocrat ic  porphyry with phenocrysts of i 
i 
I 

matrix composed . 1 
i 

ldspar, quartz and b i o t i t e .  I 

I 

hedral t o  anhedral quartz phenocrysts form 15 - 20% 1 
1 

he rock type and range up t o  2 mm i n  size.. Subhedral fe ld-  I 
I 
I 

po and range in 
I 
I 

I 

cleavage but no 

about 5% and 

range from 1.5 rnm - 3 mm i n  s ize .  The matrix i s  f ine  grained 

quartz and feldspar .with occasional small f lakes  of b i o t i t e .  Some 

. b i o t i t e  has been a l te red  t o  c h l o r i t e  and feldspars  t o  kaolin but 



t h e  rock  genera l ly  has  a f r e s h  appearance,  

h i s  u n i t  occurs  i n  t h e  main s tock .  The porphyry i s  

e u c o c r a t i c  with quar t z  and f e l d s p a r  phenocrys ts  i n  a quar tz-  

e l d s p a r  matr ix .  Clear ,vi t . reous q u a r t z  phenocrys ts  1 - 2 mrn i n  

a rge  c r y s t a l s  a r e  subhedral  

t h e  smaller  anhedral i n  shape. Fe ldspars  range  up t o  4 mm i n  

r m  15920% of  t h e  rock.  They are g e n e r a l l y  subhedral 

b i t  twinning. 

i x  i s  l e u c o c r a t i c ,  r e l a t i v e l y  coa r se  grained,  . 

0 - 75% of  t h e  rock.  It i s  composed , e s s e n t i a l l y  

f f e l d s p a r  and q u a r t z  wi th  i n d i s t i n c t  c r y s t a l  boundaries and, on , 

a t e d  su lph ides  and ..= 1% 
- 

a l s o  occur wi th in  t h e  

t z  and fe ldspar  phenocrysts . Some f i n e  c h a l c o p y r i t e  occurs  

minated i n  t h e  rock. Epidote  i s  p r e s e n t  a s  co res  t o  f e l d s p a r  

s ,  There i s  some k a o l i n i z a t i o n  o f  f e l d s p a r  and o f t e n  a 

t e x t u r e  due t o  a l t e r a t i o n .  

n some fe ldspar  porphyry dykes and near  t h e  margins o f  

e n o c r y s t s  a r e  more numerous 

and c l o s e l y  packed forming crowded f e l d s p a r  porphyr ies .  

A number o f  grey f e l d s p a r  porphyry dykes (3F), which I 
s t r i k e  northwest, have been seen  i n  t h e  v i c i n i t y  of l ead  and z inc  

minera l  showings on p r o p e r t i e s  l y i n g  t o  t h e  sou th  of t h e  Whipsaw 

-- 



Trenches #4 and 4 a , . a  fau l t  zone some hundreds of feet i n  width 

-- -- 
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i c  d e p r e s s i o n .  S t r o n g  s h e a r s  and 

l t s  are apparen t  i n  Trenches  #1 and 8 and i n  Trech #3 t h e  

a r - b i o t i t e  po rphyry / sch i s t  c o n t a c t  i s  marked by a 

nch #l appear  t o  be less d i s t u r b e d  

ge f a u l t  zones w e r e  related t o  d r i f t  f i l l e d  

h s e c t i o n s ,  e x p r e s s i o n s  o f  t h e s e  zones w e r e  

i r  photographs.  On t h e  b a s i s  o f  agreement w i t h  

nes and on some ev idence  from d r i l l  in format ion  and 

re p l o t t e d  on t h e  g e o l o g i c a l  

o r e  f a u l t s  and shea r  zones 

f a u l t s  appear  t o  be s t e e p ,  normal f a u l t s  and 

e ( p o s t  m i n e r a l )  b lock  f a u l t i n g  i n  

vergence o f  f a u l t s  i n  t h e  

ount  o f  d i sp lacement  on f a u l t s  i s  n o t  known. 

lacement  a t  t h e  c o n t a c t  o f  

l a r g e  e a s t w e s t  t e a r  f a u l t  
1 

some 2000z8'feet d i sp lacement  l y i n g  a l o n g  Whipsaw Creek. ' Given 

. t h e  d i p  o f  t h i s  c o n t a c t  t o  t h e  wes t  a t  a moderate  angle ,  t h e  d i s -  

p lacement  could  e q u a l l y  be e x p l a i n e d  by a normal f a u l t ;  w i th  a 

l a r g e  down throw t o  t h e  sou th .  

! 
1 

i 
--- - -- 
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Minor Fractures and Brecc ia t ion  

Frac tu r ing  i s  o f t e n  i n t e n s e  a t  t h e  margin's of  porphyry 

n t r u s i o n .  I n  Trench #3  t h e  Nicola s c h i s t  crumbles along small  

r a c t u r e  planes t o  fragments < 1/4 inch  i n  s i z e .  F rac tu res  a r e  

o n i t e  s t a i n e d .  

Local stockworks o f  f i n e  f r a c t u r e s  occupied by q u a r t z  

g l e  rocks .  

A stockwork of q u a r t z  ve ins  and l i m o n i t e  s t a i n e d  f r a c -  

fe ldspar .  porphyry exposed i n  Trench #6. 

i a s  a r e  d i r e c t l y  a s s o c i a t e d  wi th  t h e  margin o f  t h e  

a1  a l t e r a t i o n  on t h e  Whipsaw proper ty  is 

oderate with  occas iona l ly  more i n t e n s e  e f f e c t s  a t  t h e  

rphyry and w i t h i n  ce r t - a in  porphyry u n i t s .  

es of  a l t e r a t i o n  minera l s  seen  on t h e  Whipsaw 

t i v e  order  o f  abundance a re :  

t e  and c h l o r i t e  - most abundant 

and pyx i t e  

- least abundant 

- Epidote and c h l o r i t e  

This  appears ' t o  be ub iqu i tous  (wi th in  t h e  porphyry 

0 

nd ( c h l o r i t e )  



A r g i l l i c  a l t e r a t i o n  i s  bist developed i n  t h e  con tac t  
' 

e a  of t h e  porphyry s tock  and e s p e c i a l l y  i n  t h e  f e l d s p a r  porphyry. 

g i l l i c  a l t e r a t i o n  i s  l e s s  wel l  developed on t h e  q u a r t z  f e l d s p a r  

nd q u a r t z  f e ldspa r  b i o t i t e  porphyry and i s  absent  i n  t h e  f e l d -  

a r t z  s e r i c i t e  appears  t o  be absent  i n  f e l d s p a r - b i o t i t e  

seen occas ional ly  i n  q u a r t z - f e l d s p b p o r p h y r y  but  i s  

phyry. It occurs  i n  t h e  quar tz-  - 

o t i t e  porphyry ( a s  does a r g i l l i c  a l t e r a t i o n )  i n  t h e  

t h  of  Trench #8. 

i l l i c  a l t e r a t i o n  appear t o  be , 

he Whipsaw proper ty .  

g i n a l  t o  t h e  s tock .  

l a c e s  t h e  Nicola s c h i s t s  c a r r y  an average o f  3% 

gh i n  p laces  they  a r e  i n t e n s e l y  p y r i t i z e d  and con ta in  

Within t h e  porphyry t h e  q u a n t i t y  of  p y r i t e  is  r e l a t e d  

esh  q u a r t z - f e l d s p a r - b i o t i t e  

bu t  when a l t e r e d  it c a r r i e s  

s i g n i f i c a n t  amounts of  f i n e l y  d isseminated  p y r i t e ,  

S i l i c a  A l t e r a t i o n  

majo r i ty  o f  occurrences o f  s i l i c e o u s  a l t e r a t i o n  have 
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, Introduced s i l i c a ,  sometimes l o c a l l y  i n t e n s e  i s  p r e s e n t  

n a p l i t i c  Eagle, t h e  b r e c c i a s  a t  t h e  margin o f  t h e  s tock,  i n  

i c o l a  volcanics  p a r t i c u l a r l y  south  o f  Trench #8 and i n  Trench #5, 

e ldspar  porphyry .dykes i n  Trench #6 and i n  f e l d s p a r  porphyry 

rench #4a. S i l i c i f i e d  rocks  appear t o  be c l o s e l y  a s s o c i a t e d .  

t h  mineral  o 

t y  i n  o r d e r  o f  abundance 

' most abundant 

g n e t i t e ,  p y r o l u s i t e  

Borni te ,  c o v e l l i t e ,  c h a l c o c i t e  

na, p y r i t e ,  c h a l c o p y r i t e  and molybdenite 

he  skarn i n c l u s i o n s  i n  Eagle i n t r u s i v e  rocks .  

d 
r i te  and c h a l c o p y r i t e  

i n  Nicola  rocks  south o f  

P y r i t e  i s  very abundant w i t h i n  t h e  Whipsaw proper ty  and ' 

i s  a s s o c i a t e d  w i t h , a l l  l i t h o l o g i c a l  u n i t s .  It occurs  a s  f i n e  and 

c o a r s e  d isseminat ions  i n  porphyry and Nicola rocks,  a s  f r a c t u r e  

f i l l i n g s  i n  Nicola rocks, b recc ia ,  Eagle  a p l i t e  and marginal 

porphyry and a s  massive segrega t ions  i n  s k a r n s .  
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s exposed a t  s u r f a c e  on t h e  

va ted  through t h i c k  g l a c i a l  over- 

s lopes  i r o n  s t a i n  i s  o f t e n  i n t e n s e  and f r a c t u r e s  

f i l l e d  wi th  l imoni t e .  

pea r s  t h a t  concen t ra t ions  o f  p y r i t e  have been 

anomabies (See s e c t i o n  on Geophy- 

e low pK o f  c i r c u l a t i n g  ground 

bundant i n  some b recc ia .  I t  occurs  a s  

i o n s  i n  porphyry and a s  f r a c t u r e  f i l l i n g s  i n  Nicola 

l i t i c  Eagle and porphyry. It i s  massive i n  skarns.  

cha lcopyr i t e  i s  c l o s e l y  a s s o c i a t e d  with p y r i t e  and 

cha lcopyr i t e  r a t i o  i s  h igh .  

a r a c t e r  sam~les were c o l l e c t e d  from var ious  environ- 

of  t h e  copper assay  va lues  a r e  l i s t e d  i n  Table 111. 

ome g e n e r a l i z a t i o n s  may be made from t h e s e  r e s u l t s :  

ghes t  copper va lues  a r e  found i n  b r e c c i a  and i n  Nicola 

h i s t  ad jacen t  t o  t h e  porphyry 

2 )  Eagle g r a n o d i o r i t e  and in terbanded series rocks  a r e  

unfavourable  h o s t  rocks  

3 )  Some i n d i c a t i o n  o f  copper i s  found i n  a l l  porphyry u n i t s  

t h e  f e l d s p a r  porphyry 

/ 
4) Low values '  i n  oxid ized  f r a c t u r e s  i n  ~ i c o L 6  s c h i s t ,  eg.  

o f  Trench #3, combined with t h e  occurrence  of s t r o n g  concen t ra t ion  

- - -- -- - pp 
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Hematite i s  not ubiquitous, Distribution of hematite 

i t h i n  rock units i s  as follows: 

1) Feldspar porphyry - hematite occurs as d l  seminations i n  2 
ciat ion with magnetite, pyrolusite and clay minerals 

orphyry - hematite disseminations but 

oradic occurrence associated with quartz 

agnetite i s  concentrated around the contacts of the  

ophyry i n  the Nicola rocks and as fracture f i l l i n g s  i n  

e breccias. It i s  also disseminated i n  the feldspar porphyry 

. *. 
e contact area on the eas t  side of the quartz- 

Manganese s ta in  i s  weak throughout the  property. Dend- 



i b l  

Malachite 

Malachi te  t ends  t o  occur  i n  t h e  marg ina l  a r e a s  o f  t h e  . . 

s u r f a c e  c o a t i n g s  i n  b r e c c i a s ,  N ico la  s c h i s t s  and a p l i t e .  I n  

porphyry ma lach i t e  i s  seen  as.smal1 s t a i n  a r e a s  round copper P 

t i n g s  on j o i n t  s u r f a c e s .  

e n i t e  occu r s  i n  cl'ose a s s o c i a t i o n  w i t h  t h e  margin 

and i n  a p l i t i c  Eagle .  It was a l s o  o b ~ e r v e d  i n  two 

n s  a t  ~ 2 ~ / 4 0 W  and ~ 6 ~ / 3 0 W .  

Molybdenite occu r s  as f i n e  g r a i n e d  c#ings on f r a c t u r e s  

a l o n g  t h e  margins of t h e  q u a r t z  v e i n s .  Coarse  r o s e t t e s  o f  

W. From t h e  d r i l l  c o r e  it appea r s  t h a t  t h e  g rade  o f  molyb- 

e n i t e  i s  ve ry  low (0 .01 - 0.02% r a n g e )  and t h a t  s i g n i f i c a n t  

l y b d e n i t e  occur rence  (5 0.05%) i s  conf ined  t o  s m a l l  d i s c r e t e  

F i g u r e  10  i n d i c a t e  c l  



concentric around the  Whipsaw stock.  Outwards from the porphyry ' 

th e  mineral zones would be represented by copper/molybdenum, . zinc  \ 

and lead.  

A . * ~ - ,  . 
'I,-'' , ' ' _1 
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HIPSAW KINES AREA 

a l c o p y r i t e  on f r a c t u r e s .  5% p y r i t  

i c i f i e d  rock - probably  altered and 

i sseminat ions  and on f r a c t u r e s .  2% pyri 

o l c a n i c s  a s  above (52-59 ' )  I n c r e a  

0-142 s i l i c i f i e d  rock .  1% p r y i t e  
2-1446 volcanics;  s i l i c i f i e d  ;py 

nd minor n~olybdeni t e  

i l i c i f i e d  granodiori te-rnafics  r 
r a c t u r e s  w i t h  n a t i v e  Cu.  Moly o  
r a c t u r e s  157-161 

8 vo lcan ics  3% p y r i t e )  

a t  45 t o  . core .  Minor enpidote  and magne 

S i l i c i f i e d  zone 2% p y r i t e .  Mo th rou  

i g l ~ t  f r a c t u r e s ,  some calcite and l i m o n i t e  







adequa te ly  sample I .P .  anomal ies  

2 )  Dome Exp lo ra t ion  d r i l l i n g  (W4 and W5) was deep  enough and 

a c o n t a i n e d  enough'. s u l p h i d e s  t o  e x p l a i n  t h e  I. P. y o m a l y  

3) I .P .  might s e r v e  as an a i d  t o  g e o l o g i c a l  mapping 
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In  1961 Texas Gulf diamond d r i l l e d  a t o t a l  of 683.5 f e e t '  

. i n  th ree  AX holes W l .  W2. and W 3 .  These holes were intended t o  . 
t e s t  I.P. anomalies. No assays a re  avai lable  for  t h e  holes. 

c* DDH W 1  - Was d r i l l e d  on Line A+OON. 24+00W a t  -90' for  

a length of 217 fee t .  core from t h i s  hole had been tipped out and 

core boxes removed. 
/' 

Texas Gulf reported t h a t  t h e  d r i l l  penetrated fractured 

impure quar t z i t e  and two 2 foot feldspar-quartz porphyry s i l l s .  

However, examination of t h e  disturbed core showed mainly a l te red  

Nicola ch lo r i t e  schis ts .  

Pyri te  was reported i n  the  order of 5% with occasionally 

one inch quartz veins with heavy p y r i t e  associated. Only a t r a c e  

of chalcopyrite was noted. 

DDH W 2  - was d r i l l e d  on Line B+OON, 26+60W on a co l l a r  

bearing g r id  eas t  a t  -50' for a length of 278.5 f e e t .  

The d r i l l  was reported as penetrat ing feldspar-quartz 
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rphyry and impure meta-quartzite . Pyr i te  varied between 5-10% 

lybdenite weFe noted. 

u f f i c i en t  core remained t o  enable relogging of t h i s  , 

e dykes were iden t i f i ed  a s  . 

cu t t ing  banded Nicola c h l o r i t e  

ons of core remaining were s p l i t  and sampled. 

copper t o  increase with depth 

o 0.16% Cu. 

- was d r i l l e d  a t  locat ion A6+00N 36+18W on a 
/J 

ing of gr id  eas t  a t  -50' for 188 f e e t .  T h i s  d r i l l  

parently d i r e c t e d ' a t  a strong magnetic anomaly associ- 
. . 

karn. The d r i l l  was reported as  penetrat ing grani te  

n t s  and brecciated zones. 

r i t e  and +1% copper over shor t  in t e rva l s  were logged. 

i l l e d  1259 f e e t  of BX w i r e -  

holes. These holes were d i rec ted  t o  in t e r sec t  a la rge  ' 

from opposite s ides  (See Figure 6 ) .  

- was d r i l l e d  a t  B+200N8 33+00W8 bearing gr id  

n incl inat ion of -45' for  754 fee t .  

The d r i l l  was reported as  in t e r sec t ing  granodiorite, 

e generally occurred through- 

ing  from.2 - 5% as  disseminations and f rac ture  

t e  w e r e  noted a s  accessory 

ex t rac t  of t h e  logs describing 
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- was -d r i l l ed  a t  B+200N, 23+50W, bearing gr id  

incl inat ion of -45' for  a length of 505 f e e t .  The 

ported t o  in te rsec t  granodiorite, s i l i c i f i e d  rocks 

cs  similar  t o  DDH W 4 .  Pyri te  was reported generally , 

t i n  the volcanics (5-10%) than i n  the  granodiori te 

nd chalcopyrite and molybdenite were observed throughout 

and as  f ine  coatings on fractures ,  generally . 

e s  (See Table IV) . 

of  the  core from W 5  were available 

us t ra ted  i n  section 

odior i t e  and associated 

o r i t e  s c h i s t .  

a l l e l  t o  t h e  d i p  of the  fo l i a t ion  

s were taken of sect ions  of core where 

e i l l u s t r a t e d  i n  ~ i g u r ' e  6. 

.I 

s (July 21, '1968). 







and i n t e n t  regarding ou 

app l i ed  on those claims designated by Texas Gulf. 

a t e d ,  s o  f a r  a s  poss ib le ,  t o  "favourable" geology, t h e  purpose being t o  
a b l i s h  which claims,  o the r  than t h e  Texas Gulf Claims (which a r e  agreed 

o  be "key" claims f o r  any f u r t h e r  e x ~ l o r a t i o n  i n  t h e  a r e a ) ,  might be r e -  
u i r e d  if Amax decides t o  proceed with explora t ion  i n  t h e  a rea .  I t  i s  und 
tood ,  t h e r e f o r e ,  t h a t  Amax w i l l  conduct surface  work, inc lud ing  t renchin  
u r ing  t h e  per iod  up t o  July 31, 1968, and t h a t  a l l  f a c t u a l  d a t a  devel 
y  Amax on t h e  Texas Gulf proper ty  w i l l  be made a v a i l a b l e  t o  Texas Gul 
ersonnel  of Texas Gulf w i l l  have r i g h t  o f  access  t o  t h e  p roper ty  a t  a 
easonable t imes.  

\Ire have agreed n o t  t o  at tempt t o  de f ine  i n  d e t a i l  t h e  terms o f  a  
b l e  j o i n t  venture agreement between Texas Gulf and,Amax u n t i l  Amax has 









APPENDIX V X I  

Summary of Trenches - Whipsaw Property 

Location Line Y6+00N; from road t o  boundary of Crown 

Direction - gr id  eas t  
Objective - geochemical.anomaly 
Result - Trench exposed mineralized Nicola sch i s t  cu t  
by porphyry dykes. 

ocation Line 10-k00W a t  road 
rect ion - generally gr id  north 

ect ive - ~icola/porphyry contact 
u l t  - Did not penetrate overburden. Later in t e r -  

preta t ion indicated t h e  contact of the  Nicola Group 
with the porphyry stock l i e s  t o  the  north. 

cation Line A8+00N; crossing road ' 

rect ion - gr id  eas t  

e s u l t  - Contact porphyry and Nicola rocks exposed; 
eochemical section obtained (See Appendix 111). 

ldspar porphyry dykes exposed a t  eastern extremity 
trenches. Trench abandoned' due t o  deep overburden 

d collapse due t o  water seep. 

t ion  - gr id  eas t  and southeast 

ered th ick  overburden i n  f  
d t o  southeast as  Trench 4 

t ion  Line D2+00N, 22-+00W 






















