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INTRODUCTION 
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Summary: P ionee r  1 i s  unde r l a in  by a f q l t e d  copper  gold  

porphyry a l t e r a t i o n  zone t h a t  appears  t o  be exposed n e a r  

t h e  o r i g i n a l  t o p  of s i g n i f i c a n t  m i n e r a l i z a t i o n .  Outcrop 

i s  s p a r c e ;  g rades  up t o  0 . 4 %  Cu have been found. The w e l l  

d e f i n e d  p o r t i o n  of  t h e  mine ra l i zed  zone appears  t o  be  n o t  

l a r g e r  t han  250  m x 4 0 0  m i n  p l an .  This  area,  w h i l e  s m a l l ,  

i s  s u f f i c i e n t  t o  c o n t a i n  a s u r f a c e  minerable  d e p o s i t  i f  

above average  porphyry grades  e x i s t .  The p o t e n t i a l  of t h e  

f a u l t  o f f s e t  p o r t i o n  of t h e  zone i s  unfown, b u t  appea r s  

t o  be as good as or  b e t t e r  than  t h a t  of t h e  w e l l  de f ined  

p o r t i o n .  

The s u r f a c e  minerable  p o t e n t i a l  should  be t e s t e d ,  by per -  

c u s s i o n  d r i l l i n g  i f  p o s s i b l e .  Very c a r e f u l  c o n s i d e r a t i o n  

should  also be  g iven  t o  deeper  d r i l l i n g t o t e s t  t h e  p o s s i b i l i t y  

t h a t  g rades  w i l l  i n c r e a s e  downward, towards a p o s t u l a t e d  

p o t a s s i c  and/or  porphyry i n t r u s i v e  core. 
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Locat ion and a c c e s s :  P ioneer  #1 and # 2  are l o c a t e d  a d j a c e n t  

t o  t h e  Osprey Lake road  and t h e  C . P . R . ,  1 0  km N 25 E o f  

P r i n c e t o n ,  i n  t h e  v i c i n i t y  o f  C h r i s t i a n  Creek, NTS 9 2  H 

9 / W .  E l e v a t i o n  i s  about  1 0 0 0 m ;  t h e  p r o p e r t y  l i e s  mainly 

i n  open g r a s s l a n d s .  Access i s  by a u t o  from P r i n c e t o n .  A 

4 x 4 i s  u s e f u l  on t h e  p r o p e r t y .  

0 

Work done: Geo log ica l  mapping and rock geochemical sampling 

w a s  conducted f r o m  May 9 - 1 9 ,  1 9 7 7 ,  on P ioneer  #1, owned 

by Cordin J. Robertson. Opera tor  w a s  Qu in tana  Minera ls  Corp. 
b 

A l l  rock ,  a l t e r a t i o n ,  and mine ra l  names are based on ly  on 

hand specimen examinat ion w i t h  a 20x l e n s .  

GEOLOGY 

Regional geology i s  p o r t r a y e d  i n  G . S . C .  M e m o i r  243, P r i n c e t o n  

A r e a ,  R i c e ,  1 9 4 7 .  I n  t h i s  r e p o r t ,  t h e  P ioneer  area i s  shown 

t o  be u n d e r l a i n  by Nicola Group rocks  and Summers Creek 

i n t r u s i v e s .  

Rock Uni t s :  E i g h t i g n e o u s  rock u n i t s ,  seven of which are 

i n t r u s i v e ,  have been i d e n t i f i e d  on P ionee r  1. 

The o l d e s t  rock  u n i t  (Un i t  1) on t h e  p r o p e r t y  i n c l u d e s  green  

(minor r e d ) a n d e s i t e  f lows  and b r e c c i a s  of t h e  Nicola Group. 

R e m o t e  from areas of s t r o n g  a l t e r a t i o n ,  i n  t h e  s o u t h e a s t  c o r n e r  

of t h e  c l a i m ,  b r e c c i a s  predominate.  Within a r e a s  of s t r o n g  
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a l t e r a t i o n ,  rocks  mapped a s  a n d e s i t e  i n c l u d e  some b r e c c i a ,  a s  

w e l l  as p robab le  p l a g i o c l a s e  porphyry f lows.  A n d e s i t e  shown 

on t h e  geology map i s  l i k e l y  t o  i n c l u d e  some m i c r o d i o r i t e  

( U n i t  2) and f e l s i t e  (Un i t  5 ) .  Only one bedding a t t i t u d e  

w a s  ob ta ined ,  i n  t h e  s o u t h e a s t  corner of P ionee r  1, where a 

t h i n  bedded t u f f  u n i t  about  0.2 m t h i c k  t r e n d s  065/65 SE.  

Mic rodo i r i t ewas  mapped i n  t h e  c e n t r a l  p o r t i o n  of t h e  o u t c r o p  

area. This  u n i t  w a s  d e f i n e d  wherever a s u b s t a n t i a l  area seemed 

t o  be u n d e r l a i n  by a uniform t e x t u r e d  rock, dark g reen  i n  c o l o r ,  

w i t h  50% t o  75% of s tubby e u h e d r a l  p l a g i o c l a s e  g r a i n s  abou t  

1 x l3jmm i n  s i z e , i n t e r s t i t i a l  c h l o r i t e  and rare c h l o r i t i z e d  

hornblende phenocrys ts  about  1 x 3mm. Although f i e l d  r e l a t i o n -  

s h i p s ,  p l a n  d i s t r i b u t i o n ,  and un i fo rmi ty  of  t e x t u r e  a l l  i n d i c a t e  

t h a t  m o s t  m i c r o d i o r i t e  i s  i n t r u s i v e  i n t o  a n d e s i t e ,  p o s s i b l y  as 

hypabysal d i k e s  and s i l l s ,  s o m e  rocks  mapped as m i c r o d i o r i t e  are 

probably t h i c k  f lows.  

Monzodior i te ,  which forms a l a r g e ,  probably cont inuous ,  body i n  

t h e  n o r t h e a s t  p a r t  o f  P ionee r  1 i s  n o t  seen  i n  c o n t a c t  w i t h  mic ro -  

d i o r i t e  o r  a n d e s i t e ,  b u t  one s m a l l  ou t c rop  of  meta a n d e s i t e .  be- 
n 

tween t h e  new road and t h e  r a i l r o a d ,  n o r t h  of C h r i s t i a n  Creek,  

is  probably an i n c l u s i o n  of  Nicola rocks  i n  monzodior i te .  T y p i c a l l y ,  

monzodior i te  (Uni t  3 )  c o n t a i n s  50% e u h e d r a l p l a g i o c l a s e  r ang ing  

from 3j x 1% mm t o  1% x 3 mm, average about  2mm long;  15% subhedra l  

t o  anhedra l  p ink  f e l d s p a r  average  lmm i n  d i ame te r ,  s e t  i n  a f i n e  

g r a i n  ma t r ix  which i s  now about  h a l f  c h l o r i t e .  There i s  1 -2% 

d isseminated  magne t i t e ,  and a t race of d i sseminated  p y r i t e .  Fabric, 

i s  random. 



On t h e  new road ,  sou th  of C h r i s t i a n  C r e e k ,  a t  sample s i t e  45, 

a d a r k  green a p h a n i t i c  rock w i t h  2 0 %  p ink  f e l d s p a r  phenocrys ts  

1 x 3mm, o r i e n t e d  randomly i s  c u t  by younger ( q u a r t z )  monzonite 

porphyry. This  p ink  f e l d s p a r  porphyry (Un i t  4 )  may be a c h i l l e d  

o r  marg ina l  phase of monzodior i te .  

A m a s s  of f e l s i t e  (Un i t  5)  i s  exposed i n  s c a t t e r e d  ou tc rops  a t  

t h e  e a s t e r n  l i m i t  of exposures ,  n o r t h  of  t h e  A l f a l f a  f a u l t .  

Th i s  l i g h t  c o l o r e d  ve ry  f i n e  g r a i n e d  rock  w i t h  pink m o t t l i n g  

almost c e r t a i n l y  i n t r u d e s  d io r i t e .  Some f e l s i t e  i s  probably 

p r e s e n t  i n  t h e  a r e a  shown as s t r o n g l y  a l t e r e d  a n d e s i t e  sou th  of 

t h e  A l f a l f a  f a u l t .  

( Q u a r t z )  monzonite porphyry (Un i t  6 )  i s  comprized of 20% t o  30% 

s tubby t o  equant  p l a g i o c l a s e  c r y s t a l s  ranging  from %run t o  2 mm 

i n  l a r g e  dimension, i n  a f i n e  g r a i n  p ink  ma t r ix .  The m a t r i x  

c o n t a i n s  c h l o r i t e  and,  l o c a l l y ,  up t o  5% q u a r t z  a s  knrn g r a i n s .  

R e m o t e  from c o n t a c t s ,  t h i s  rock  t y p e  c o n t a i n s  5% t o  1 0 %  p ink  

f e l d s p a r  phenocrys ts  up t o  3 x 6mm i n  s i z e .  N e a r  c o n t a c t s ,  t h e r e  

i s  1 t o  2% d isseminated  p y r i t e ,  and a t race of  d i sseminated  

c h a l c o p y r i t e .  

One s m a l l  ou t c rop  o f  q u a r t z  - pink  fe1dspa.r  porphyry w a s  no ted  

n o r t h  of  Switchback Creek. 
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North of t h e  A l f a l f a f a u l t ,  on t h e  w e s t  edge of exposures  and 

on t h e  new road ,  a g r a n o d i o r i t e  ( U n i t  8 )  d i k e  i s  exposed. 

This  i n t r u d e s  d i o r i t e .  Age r e l a t i o n s  t o  o t h e r  rock t y p e s  are 

n o t  c l e a r ,  b u t  appa ren t  age r e l a t i o n s h i p s  t o  a l t e r a t i o n ,  and 

t h e  absence of s u l p h i d e s  sugges t  t h a t  g r a n o d i o r i t e  i s  younger 

than  o t h e r  major  rock types .  

g r a n u l a r  rock w i t h  about  20% p ink  fe ldspar . ,  50% p l a g i c l a s e ,  2 0 %  

q u a r t z ,  and 1 0 %  b i o t i t e .  

G r a n o d i o r i t e  i s  an hyp id iomorph ic .  

S t r u c t u r e :  
Pre-mineral  s t r u c t u r e s  are d i f f i c u l t  t o  map; t h e  l i n e a r  n a t u r e  

of t h e  a l t e r a t i o n  zone s u g g e s t s  s t r u c t u r a l  c o n t r o l ,  and a narrow 

zone of a l t e r a t i o n  t r e n d i n g  e a s t e r l y  and d i p p i n g  20' - + t o  t h e  

n o r t h ,  exposed i n  a road c u t  n o r t h  of C h r i s t i a n  Creek,  i s  c l e a r l y  

s t r u c t u r a l l y  c o n t r o l l e d .  Preminera l  d i o r i t e  d i k e s  t r e n d  n o r t h  

a t  t h e  sou th  end of t h e  a l t e r a t i o n  zone. P o s t  m i n e r a l  c rush ing  

and s h e a r i n g  are abundant i n  a zone t r e n d i n g  roughly w e s t  t o  j u s t  

n o r t h  of w e s t  i n  Switchback Creek. I n d i v i d u a l  s h e a r  p l a n e s  t r e n d  

n o r t h  and d i p  s t e e p l y  w e s t ,  o r  a r e  f l a t  and undu la t ing .  Although 

t h e r e  i s  massive ev idence  of f a u l t i n g  i n  t h i s  zone, it i s  ques t ion-  

a b l e  whether  t h e  a l tered and mine ra l i zed  zone has  been o f f s e t  

l a t e r a l l y .  Perhaps  t h e  m o s t  l i k e l y  e x p l a n a t i o n  f o r  t h i s  zone i s  

t h a t  it i s  a s t e e p l y  d ipp ing?  s t r u c t u r e ,  t r e n d i n g  w e s t e r l y ,  

w i th  on ly  d i p  s l i p  movement. 
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F a u l t  gouge and breccia e x i s t s  i n  new r o a d  c u t s  s o u t h  of 

C h r i s t i a n  C r e e k ,  a t  t h e  c o n t a c t  between U n i t  6 and U n i t  4. 

However, d i k e s  o f  6 c l e a r l y  c u t  4 s o u t h  of t h e  f a u l t ,  

making major d i s p l a c e m e n t  u n l i k e l y .  

The m o s t  w e s t e r l y  e x p o s u r e s  of u n i t  3 ,  on t h e  r a i l r o a d  n o r t h  

of  C h r i s t i a n  C r e e k ,  are c r u s h e d  and s h e a r e d .  A c o n n e c t i o n  

between t h i s  o b v i o u s  f a u l t  zone, and t h e  one  i n  t h e  new r o a d  

c u t ,  as shown on t h e  geo logy  map, i s  c o n j e c t u r a l .  

The m o s t  i m p o r t a n t  s t r u c t u r e  on t h e  c l a i m  i s  t h a t  shown as 

t h e  A l f a l f a  f a u l t  on  t h e  geology m a p .  The p r e s e n c e  of t h i s  

f a u l t  i s  i n d i c a t e d  by t h e  j u x t a p o s i t i o n  of t h e  m o s t  s t r o n g l y  

a l t e r e d  and best  m i n e r a l i z e d  o u t c r o p  on t h e  p r o p e r t y  a t  sample  

2 9 ,  w i t h  v e r y  weakly  a l te red  and m i n e r a l i z e d  r o c k  a t  sample 3 8 .  

Although o t h e r  e x p l a n a t i o n s  c o u l d  a c c o u n t  f o r  t h e s e  f ac to r s ,  

t h e  a p p a r e n t  o f f s e t  of t h e  w e s t  l i m i t  o f  epidote and t h e  w e s t  

l i m i t  o f  1% s u l p h i d e s  adds  t o  t h e  c r e d i b i l i t y  o f  t h e  f a u l t  

h y p o t h e s i s .  The a p p a r e n t  movement of t h e  a l t e r a t i o n  zone i s  a t  

l e a s t 4 0 0 m r i q h t  l a t e ra l .  The e x i s t a n c e  o f  more f e l s i t e ,  and 

more q u a r t z  r i c h  a l t e r a t i o n  n o r t h  o f  t h e  f a u l t  s u g g e s t s  t h e  

p o s s i b l i t y  of s u b s t a n t i a l  v e r t i c a l  movement a lso.  

The I.P. r e s u l t s  shown i n  a s sesmen t  r e p o r t  # 318 are c o n s i s t e n t  

w i t h  t h e  A l f a l f a  f a u l t  a s  p o s t u l a t e d .  



Alteration and mineralization: 

With the possible exception of a quartz - pink feldspar 
dike, there are no un-altered rocks on the claim. However, 

andesite east and southeast of the southeast corner of the 

claim, as well as andesite in Christian Creek towards the 

northwest corner, have only been subjected to pervasive 

propylitization, without any significant concentration of 

sulphides. Similarly, most monzodiorite in the northeast, 

most (quartz) monzonite porphyry, and all exposures of grano- 

diorite have been subjected to alteration which has chloritized 

mafics and softened (sericitized?) plagioclase without developing 

significant sulphide mineralization. 

It was found useful to define three alteration/mineralization 

boundaries in the vicinity of the better copper mineralization. 

One of these boundaries, the outer limit of estimated one per- 

cent total sulphide, encloses a l l  significant sulphide mineral- 

ization. The second boundary,mainly coincident with the first, 

is the inner limit of pervasive epidote alteration. Interior 

to these, and enclosing all rock'geochemical samples containing 

more than 1500 ppm cu, is a boundary defined by the inner limit 

of chlorite. 



Sulphides, mainly pyrite, increase northerly from 1% by 

volume to a maximum of about 5 %  by volume in exposures south 

of the Alfalfa fault along the new road. The only sulphide 

other than pyrite occuring in any significant quahtity is 
h 

chalcopyrite. Pyrite/chalcopyrite ratios appear to vary 

fairly systematically from100 to 1 or so in the zone where 

epidote is present to about 5/1 in the best mineralized outcrop. 

Careful mapping of this ratio was not possible because of 

weathering, and because of the very fine grain size and some- 

what erratic distribution of chacopyrite. 

A weak, but real, trend in the percentage of total sulphide 

controlled by fractures is defined from an estimated 5% to 10% 

fracture control near the limit of pervasive epidote, to 2 0 %  

fracture control near samples 29  and 30. Chalcopyrite is more 

strongly fracture controlled than pyrite, but even near sample 

2 9  or 30, not more than 50% is fracture controlled. 

In addition to pyrite and chalcopyrite, wide spread but minor 

amounts of supergene "chalcocite" and covelite, and a few grains 

of hypogene bornite near sample 29, were noted. Iron oxides, 

mainly or entirely of syngenetic origin , include magnetite 
outside, and hematite (after magnetite) inside, the inner limit of 

chlorite. 
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Although poor ly  exposed, t h e  o f f s e t  p o r t i o n  of t h e  a l t e r a t i o n  

zone n o r t h  o f  t h e  A l f a l f a  f a u l t  seems t o  e x h i b i t  s i m i l a r  zoning. 

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  e p i d o t e  boundary t r a n s g r e s s e s  

t h e  f e l s i t e  c o n t a c t  on t h e  n o r t h ,  and t h a t  p ink  m o t t l i n g  (K-spar?) 

in.si.de t h e  boundary is. s o f t ,  wh i l e  t h a t  o u t s i d e  i s  f r e s h .  

All s t r o n g l y  a l t e r e d  rock has  a p o s t  s u l p h i d e  stockwork of 1-5mm 

gypsum v e i n l e t s ,  account ing  f o r  up t o  5% of rock volume. 

I n  summary, a l l  rocks  on t h e  p r o p e r t y  have been s u b j e c t e d  t o  an 

a l t e r a t i o n  e v e n t  which produced hydrous mine ra l s .  The weakest  

e f f e c t s  i n c l u d e  p e r v a s i v e  c h l o r i t i z a t i o n  of mafics ,  and s o f t e n i n g  

( p h y l o s i l i c a t e  a l t e r a t i o n ? )  o f  p l a g i o c l a s e .  Epidote  w a s  developed 

i n  m o r e  ca lc ic  rocks .  S t r o n g e r  a l t e r a t i o n  zones e x h i b i t  c h a r a c t e r -  

i s t i c  porphyry copper  zoning i n  s i l i c a t e  mineralogy,  and i n  p y r i t e /  

c h a l c o p y r i t e  r a t io s .  The s t r o n g e s t  a l t e r a t i o n  exposed has  a 

h igh  p y r i t e / c h a l c o p y r i t e  r a t i o ,  and i s  probably  K-feldspar  des- 

t r u c t i v e  r a t h e r  t han  c o n s t r u c t i v e .  N o  secondary b i o t i t e  w a s  

observed.  

There i s  no obvious,central,genetically impor t an t  porphyry i n t r u s i v e .  

Disseminate ,  as opposed t o  f r a c t u r e  mode of occurence of s u l p h i d e s  

dominates.  



Taken t o g e t h e r ,  t h e s e  o b s e r v a t i o n s  s u g g e s t  t h a t  1) t h i s  i s  

a po rphyry  c o p p e r  a l t e r a t i o n  zone ,  p e r h a p s  imposed on  weak, 

p r e - e x i s t i n g  hydrous  a l t e r a t i o n  and 2 )  t h e  l eve l  

of e x p o s u r e  may be n e a r e r  t h e  o r i g i n a l  t o p  t h a n  t h e  bottom of 

t h e  m i n e r a l i z e d  zone.  



GEOCHEMISTRY 

A bedrock geochemical survey  was undertaken c o n c u r r e n t l y  w i t h  

t h e  g e o l o g i c a l  su rvey ,  t o  confirm copper v a l u e s  i n  a r e a s  of 

i n t e r e s t ,  t o  a s s i s t  i n  i n t e r p r e t i n g  zoning, and t o  a s s i s t  i n  

de te rmining  t h e  s i g n i f i c a n c e  of leached or  o x i d i z e d  ou tc rops .  

Sampling:Chips$from 1 / 2  t o  2 c m  i n  s i z e  w e r e  c o l l e c t e d  w i t h i n  

5m of t h e  sample s i t e  i n d i c a t e d  on t h e  geology and geochemistry 

map. About 500 g of t h e  l eas t  ox id ized  m a t e r i a l  a v a i l a b l e ,  

i n c l u d i n g  on ly  t h e  rock t y p e  i n d i c a t e d  on t h e  map, w a s  c o l l e c t e d  

a t  each s i t e ,  bagged i n  paper  o r  p l a s t i c ,  and d e l i v e r e d  t o  t h e  

l a b o r a t o r y .  

Sample p r e p a r a t i o n :  Sample p r e p a r a t i o n  and a n a l y s e s  w e r e  c a r r i e d  

o u t  by Min-En L a b o r a t o r i e s  L t d . ,  705 W. 1 5 t h  S t ree t ,  North 

Vancouver, B.C. A l l  samples w e r e  crushed t o  minus 1/4", and 

s p l i t  down t o  a 2 0 0  g. t o  250 g.  sub-sample. The sub-sample was 

p u l v e r i z e d  t o  minus 1 0 0  mesh, and re-sampled f o r  a n a l y s i s .  

A n a l y t i c a l  samples of about  1 0  grams w e r e  d i g e s t e d  i n  concen t r a t ed  

n i t r i c - p e r c h l o r i c  a c i d  for  Cu, M o ,  and A s  de t e rmina t ion .  Cu and 

Mo w e r e  ana lyzed  on an atomic a b s o r b t i o n  spec t rophotometer ;  A s  

on a spec t rophotometer  ( c o l o r i m e t e r ) .  Samples analys,ed f o r  

go ld  w e r e  d i g e s t e d  i n  aqua r e g i a ,  e x t r a c t e d  w i t h  M I B K ,  and ana lysed  

on an atomic a b s o r b t i o n  spec t rophotometer .  



R e s u l t s  and d i s c u s s i o n :  R e s u l t s  are  a t t a c h e d  as Appendix I .  

Copper v a l u e s ,  w i th  t h e  excep t ion  of sample 2 2 ,  vary  cons i s -  

t e n t l y  wi th  a l t e r a t i o n  i n t e n s i t y .  The  b e s t  v a l u e s  are found 

j u s t  sou th  of t h e  A l f a l f a  f a u l t  on t h e  new road ,  and a long  

t h e  e a s t e r n  l i m i t  of exposures  n o r t h  of  t h e  A l f a l f a  f a u l t .  

These l a t t e r  samples ( 4 0 , 4 1 , 4 2 )  are a l l  ox id i zed ;  t h e r e  i s  

no su lph ide .  The p resence  of m a l a c h i t e  s u g g e s t s  t h a t  t h e r e  

may be enough ca l c i t e  p r e s e n t  t o  s h a r p l y  l i m i t  t r a n s p o r t  of 

copper i n  s o l u t i o n .  The v a l u e s  are probably roughly represen-  

t a t i v e  of unoxidized rock.  Copper v a l u e s  a r e  c o n s i s t e n t  w i t h  

observed copper  m i n e r a l i z a t i o n ,  w i t h  t h e  excep t ion  of  sample 

2 2 ,  which has  no s u l p h i d e  or  b lue /green  oxide .  N o  f i e l d  t es t  

f o r  a c i d  s o l u b l e  copper w a s  performed on t h i s  sample. 

Gold v a l u e s  show a f a i r  t o  good c o r r e l a t i o n  wi th  copper va lues .  

I n  g e n e r a l ,  samples c o n t a i n i n g  b o t h  copper  i n  excess  of  2 0 0  ppm 

and g o l d  i n  excess  of  0 . 0 3  ppm l i e  w i t h i n  or  j u s t  o u t s i d e  t h e  

i n n e r  l i m i t  of  c h l o r i t e ,  and t h e s e  v a l u e s  are a r b i t f r a r i l y  c a l l e d  

anomalous. A l m o s t  a l l  samples w i t h i n  t h e  l i m i t  of c h l o r i t e  

excede t h e s e  l i m i t s .  



The p resence  of anomalous t o  s t r o n g l y  anomalous go ld  i n  

o x i d i z e d  samples 4 0 ,  4 1 ,  and 42 l e n d s  weight  t o  t h e  con- 

c l u s i o n  t h a t  t h e  p r e s e n t  ox id i zed  copper c o n t e n t  i s  roughly 

comparable t o  t h e  o r i g i n a l  s u l p h i d e  copper c o n t e n t .  Sample 

43, from aseemingly i s o l a t e d  occurence of a l t e r e d  rock ,has  

a l l  t h e  g e o l o g i c a l  and geochemical c h a r a c t e r i s t i c s  of 

exposures  t o  t h e  sou th  and east  i n  a p p a r e n t l y  more e x t e n s i v e  

a r e a s  of  a l t e r a t i o n .  Sample 44 i s  of  s e r i c i t e - c h l o r i t e  

a l t e r e d  ( q u a r t z )  monzonite porphyry. The presence  of anomalous 

copper and g o l d  i n  t h i s  rock type  n e a r  t h e  contac t  sugges t s  

t h a t  t h e r e  may be some r e l a t i o n s h i p  between t h e  main area of 

m i n e r a l i z a t i o n  and t h e  porphyry. 

A f e w  samples anomalous f o r  on ly  one of  Cu o r  Au dese rve  d i s -  

cuss ion .  Sample 22,  which c o n t a i n s  no obvious copper minera l -  

i z a t i o n  b u t  1 0 6 0  ppm Cu i s  weakly a l t e r e d  and c o n t a i n s  less 

than  0 . 0 0 5  ppm Au. The copper i s  probably  e x o t i c .  Sample 2 4  

i s  an unoxid ized  one. There i s  no ready e x p l a n a t i o n  f o r  t h e  

lack  of g o l d  accomanying t h e  820 ppm of  copper  i n  w e l l  a l t e r e d  

rock.  However, copper here w a s  observed t o  accompany minor 

amounts of f r a c t u r e  c o n t r o l l e d  e p i d o t e .  Samples 1 2  t o  15 ,  

t aken  n o r t h  of m o s t  f a u l t i n g  i n  Switchback Creek, are e r r a t i c a l l y  

and weakly anomalous i n  copper b u t  c a r r y  no anomalous gold .  T h i s  

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

d e c r e a s i n g  a l t e r a t i o n  and m i n e r a l i z a t i o n  i n t e n s i t y  t o  t h e  s o u t h ,  

a g a i n  sugges t ing  t h a t  t h e  Swithback Creek f a u l t i n g  need n o t  re- 

p r e s e n t  any s i g n i f i c a n t  s t r i k e  s l i p  movement. 
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Molybdenum v a l u e s  vary  approximately w i t h  copper ,  b u t  are 

more e r r a t i c  t han  g o l d  v a l u e s .  Molybendum i s  n o t  p a r t i c u l a r l y  

u s e f u l  i n  i n t e r p r e t a t i o n  of impor t an t  g e o l o g i c a l  o r  geochemical 

p a t t e r n s .  

Arsen ic  v a l u e s  are  l o w  and e r r a t i c .  This  e lement  i s  sometimes 

concen t r a t ed  i n  t h e  upper p a r t s  of porphyry d e p o s i t s .  There i s  

no s u g g e s t i o n  of such c o n c e n t r a t i o n  here. 

Conclusions 

P ioneer  1 i s  u n d e r l a i n  by a complex assemblage of v o l c a n i c a n d  p l u t o n i c  

rocks .  The i n t r u s i v e s ,  w i t h  t h e  excep t ion  of a l a r g e  grando- 

d i o r i t e  d i k e ,  are probably  co-magnetic w i t h  t h e  v o l c a n i c s ,  and 

are t h e r e f o r e  presumably of l a t e  Tr iass ic  t o  e a r l y  J u r a s s i c  age.  

The v o l c a n i c s , a n d  some of  t h e  more hypabysal  appear ing  i n t r u s i v e s  

are involved  i n  a porphyry copper t y p e  a l t e r a t i o n  zone. This  

zone i s  c h a r a c t e r i z e d  by h i g h  p y r i t e - c h a l c o  p y r i t e  r a t i o s ,  an- 
c 

omalous g o l d ,  dominant ly  d i s semina te  s u l p h i d e s ,  s t r o n g  se r ic i te ,  

n e g a t i v e  c o r r e l a t i o n  between e p i d o t e  and copper ,  and by t h e  

absence of bo th  a p o t a s s i c  c o r e  and a c e n t r a l  porphyry i n t r u s i v e .  

This  zone t r e n d s  n o r t h ,  and t h e  area which might  c o n t a i n  0 . 2 %  

t o  0 . 5 %  cu widens n o r t h e r l y  from 75 m t o  about  250  m over  4 0 0  m 

of s t r i k e  l e n g t h .  A t  t h i s  p o i n t ,  t h e  a l t e r a t i o n  zone i s  o f f s e t  

a t  l eas t  4 0 0  m by an  appa ren t  r i g h t  l a t e r a l  f a u l t .  Only t h e  

w e s t  edge of  t h e  n o r t h e r n ,  o f f s e t ,  p a r t  of t h e  a l t e r a t i o n  zone 



crops  o u t .  The remainder ,  wi thanknownbut  most a i n t e r e s t i n g  

p o t e n t i a l ,  l i e s  under cover  t o  t h e  eas t .  The  zone i s  prob- 

ab ly  t h e  upper p a r t  of  a porphyry copper a l t e r a t i o n  system. 

The fo l lowing  e x p l o r a t i o n  should be c a r r i e d  o u t .  

S t age  I: T e s t ,  by pe rcuss ion  d r i l l i n g  i f  p o s s i b l e ,  t h e  n e a r  

s u r f a c e  g rade  of t h e  zone sou th  of  t h e  A l f a l f a  f a u l t ,  t h e  

l i m i t s  and n e a r  s u r f a c e  g rade  of  t h e  zone n o r t h  of  t h e  A l f a l f a  

f a u l t ,  and t h e  l i m i t s  and n e a r  s u r f a c e  g rade  of  t h e  zone ex- 

posed a t  sample 4 3 .  

I f  no economic d e p o s i t  i s  d i scove red  by t h i s  program, t h e n  

c a r e f u l  c o n s i d e r a t i o n  shou ld  be  g iven  t o  one o r  t w o  deep 

( say  g r e a t e r  t h a n  500 m )  h o l e s  t o  t es t  t h e  p o s s i b i l i t y  of  an 

i n c r e a s e  i n  g rade  w i t h  depth.  
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