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younger phases of t he  ba thol i th .  Its composition is  general ly  

I 

, 
I 

I 

r 

quartz d i o r i t i c  b u t  t h i s  is  var iab le  and c h a r a c t e r i s t i c a l l y  

t h i s  phase contains  p a r t i a l l y  ass imilated blocks and fragments of 

- t he  country rock. The contac ts  of t h e  hybrid phase are general ly  

gradational grading outward to Nicola o r  Cache Creek rocks and 

inward t o  the  Guichon v a r i e t y  of t h e  in t rus ive .  The hybrid 

s h e l l  is  much th icker  on the  western s ide  of t h e  ba thol i th ,  i.e, 

3 t o  5 m i l e s  vs. $ - 1 m i l e  and t h i s  suggests t h a t  t he  whole 

ba tho l i th  may have been t i l t e d  eastward by d i f f e r e n t i a l  movement 

on t h e  bounding f a u l t s .  

The l a t e r  phases a r e  a l l  g ranodior i tes  or quartz  monzonites and 

d i s t i n c t i o n  of them is  based pr imari ly  on t e x t u r a l  and mineralogical 

f ea tu re s  and not on bulk compositional differences.  There is, 

however, a decrease i n  s p e c i f i c  grav i ty ,  i.e. from 2.80 t o  2.64 

from t he  hybrid t o  the  Bethsaida phase t h a t  could r e f l e c t  

increasing d i f f e ren t i a t ion .  With the  exception oE t h e  contaminated . .  
hybrid s h e l l ,  t he  var ious phases a r e  very s imi l a r  and t h e  differences 

among them probably r e s u l t e d  mostly from changing pressure and 

temperature conditions during intrusion. . 

Smaller s t r u c t u r e s  within t h e  ba tho l i th  i n c l u d e  f a u l t s ,  shears,  

breccia and s h a t t e r  zones. Dikes and dike swarms, which a r e  common, 

probably r e f l e c t  another type of s t r u c t u r e .  The most common d i rec t ion  

for l i n e a r  s t r u c t u r e s  is  north-south and t h e  majority of dikes  

follow t h i s  trend. The most notable of these s t r u c t u r e s  is the  

Lornex f a u l t  which bisects the  Bethsaida quartz  monzonite. 

and shear zones s t r i k i n g  northeast  a r e  less common and a t h i r d  

Faul ts  

set ' s t r ik ing  northwesterly, though not obvious, i s  important i n  
m 

loca l iz ing  ore, e.g. Alwin, Valley Copper. Breccia zones such 

as those a t  Bethlehem, Trojan and on Gnawed Mountain may or may not 

be r e l a t ed  t o  fau l t ing ,  s i n c e  the  breccia types vary. However, 

t he  Trojan and Bethlehem brecc ias  occur i n  a reas  where strong 

north-south fau l t ing  is common and a combination of s u i t a b l e  

s t r u c t u r a l  openings and access t o  v o l a t i l e  charged f l u i d s  i s  

- 3 -  
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The m i n e r a l i z a t i o n  i s  q u i t e  s i m i l a r  fran one mine o r  showing 

t o  ano the r .  C h a l c o p y r i t e  i s  the  most common copper m i n e r a l  

. however, w i t h  t he  e x c e p t i o n  of Craigmont, the one producing  mine 

(Bethlehem) and a l l  of t h e  p o t e n t i a l  p roduce r s  c o n t a i n  b o r n i t e  i n  

amounts s u f f i c i e n t  t o  de termine  the v i a b i l i t y  of the o p e r a t i o n .  Pyrite 

is a common associate of copper, b u t  i t s  amount v a r i e s  c o n s i d e r a b l y ,  

e. g. a t  Bethlehem there i s  a heavy pyri te  zone on the southwes t  

side of t h e  Jersey orebody w h i l e  a t  Craigmont and Val ley Copper 

pyri te  i s  ex t r eme ly  scarce. T h e  most common i r o n  m i n e r a l  in terms 

of occur rence  i s  hematite. T h i s  mine ra l  i s  u b i q u i t o u s  i n  copper 

occur rences ,  b u t  ra re ly  does it occur  i n  amounts greater  t h a n  

3 p e r c e n t ,  Craigmont be ing  a n o t a b l e  excep t ion .  The widespread 

occur rence  of hematite s u g g e s t s  t h a t  the m i n e r a l i z i n g  s o l u t i o n s  

had a r e l a t i v e l y  high Eh such a s  might  be expec ted  i n  a highly 

aqueous environment.  What effect  t h i s  may have had i n  the 

p a r t i t i o n  of Fe, S and Cu i s  unknown, b u t  i n  many deposits it 

appears t h a t  i n  the competion f o r  su lphur ,  Cu w a s  favoured  

o v e r  i r o n  and perhaps the o x i d a t i o n  s t a t e  i n f l u e n c e d  t h i s .  

The s o u r c e  of s u l p h u r  has been the  s u b j e c t  of t w o  r e c e n t  p u b l i c a t i o n s .  

Chris tmas,  Baadsgaard, e t  a1 conclude  from a s t u d y  of s, C and 

0 isotope r a t i o s  of Craigmont ore t h a t  t h e  s u l p h u r  of t he  ore  is of 

man t l e  o r i g i n  and therefore from a deep source .  M. P. Schau i n  a 

r e p l y  t o  t h i s  says tha t  s u l p h u r  from assimilated Nicola basal ts  

is j u s t  as l i k e l y  a source  s i n c e  t h i s  s u l p h u r  would have mant le  

ra t ios  too. As it now s t a n d s ,  the  source  of t h e  s u l p h u r  i s  open 

t o  q u e s t i o n ,  however t h e  n a t u r e  o f  t h e  copper deposits and their  

r e l a t i o n s h i p  t o  d e e p l y  p e n e t r a t i p g  s t r u c t u r e s  s u g g e s t s  t h a t  the  

copper and s u l p h u r  d i d  come from some depth and c o u l d  w e l l  be of 

mant le  o r i g i n .  



STRUCTURAL SYNTHESIS 

~ The sequence of events leading t o  the  discovery of t he  Valley Copper 

orebody s t a r t e d  i n  1964 with the  formation of Valley Copper Mines 

Ltd .  This company, a t  t h a t  t i m e ,  held various groups t o t a l l i n g  

425 claims. Eyaluation of these groups began immediately and 

during 1964, 1965, and 1966 various kinds of  exploration programs 

w e r e  car r ied  out on a l l  of them. By 1966, a considerable amount 

of information had been gained from t h i s  work and t h i s  was used 

along w i t h  publ ished data  t o  produce a geological compilation 

of the  ba thol i th  area. To supplement t h i s ,  a study of a e r i a l  

photographs was made and t h i s  was combined with the  known 

geology t o  provide a s t r u c t u r a l  in te rpre ta t ion .  

The Lornex discovery i n  1966 served t o  draw a t t en t ion  t o  the  Lornex 

f a u l t  and a t  about t he  same t i m e  new a e r i a l  photographs o€ t h e  

area became avai lable .  These photographs c l e a r l y  show the  southern 

extension of t h i s  f a u l t  fo r  some eight  miles, along Skuhost Creek 

valley.  

topography b u t  c l ea r ly  i f  t he  f a u l t  i s  s t r i n g  s t r a i g h t  fo r  e ight  

miles, i t s  northern extension should be a s  w e l l .  Thus project ion 

of t h e  f a u l t  north through Divide Lake seemed reasonable. I n t e r -  

sect ion with an i n f e r r e d  s t r u c t u r e  under  Highland Valley was more 

conjectural  fo r  there  was not then and the re  i s  not now any 

d i r e c t  evidence of fau l t ing  under Highland Valley. 

however, t he  area adjacent t o  the  conjectured in te rsec t ion  of two 

la rge  f a u l t  s t r u c t u r e s  was considered t o  provide a worthwhile 

exploration ta rge t .  

Another p o s s i b i l i t y  suggested by the  locat ion of the Lornex orebody i n  

The northern extension beyond Lornex i s  obscured by s teep 

I n  any case,  

o r  adjacent 

a displaced 

t o  the  Lornex f a u l t  was t h a t  t he  orebody might have 

portion somewhere along the  w e s t  s i d e  of t h e  f a u l t .  

A t  t h a t  t i m e ,  ne i ther  the  s e n s e  nor amount of movement along the 

6 - 



Lornex f a u l t  was known, however, t h e  occurrence of copper 

mineralization on t h e  Bethsaida claims suggested a re la t ionship.  

I f  indeed the  Lornex and Bethsaida mineralization w e r e  re la ted ,  

then left-hand movement of about 2 miles was indicated.  

suggestive of t h i s  was the  low grade copper mineralization south 

Par t icu lar ly  

of t h e  Lornex orebody and i n  t he  southeastern p a r t  of t he  Bethsaida 

group a s  indicated by d r i l l i n g  i n  1966. I f  these two areas  of low 

grade mineralization were cor re la t ive ,  t hen  the  same s p a t i a l  

re la t ionship  could per ta in  on the  Bethsaida group a s  d i d  a t  

Lornex. In t h i s  case, o re  grade mineralization should be t o  t h e  

north o r  northeast .  

This ra ther  speculative in t e rp re t a t ion  needed f u r t h e r  support and 

this was provided by the  information compiled i n  1966. This 

compilation i n  view of t he  possible  importance of t h e  Lornex f a u l t  

was directed toward t ry ing  t o  f i n d  supporting evidence for  the  

supposed left-hand movement of some 2 m i l e s .  It was found t h a t  t h e  

south contact of t he  Bethsaida quartz d i o r i t e  had an apparent 

northward displacement on t h e  w e s t  s i d e  of t h e  Lornex f au l t .  

The amount of t h i s  displacement could not be measured accurately 

b u t  was d e f i n i t e l y  of t he  same order  a s  t he  d is tance  between 

Lornex and the  Bethsaida group. 

This supporting evidence made the  fau l ted  o f f s e t  hypothesis a good 

deal  more tenable and suggested t h a t  t he  northeast  quar te r  o€ t he  

Bethsaida group would be a good exploration t a r g e t .  A second and 

supporting ind ica tor  was t he  p o s s i b i l i t y  of a major f a u l t  i n t e r -  

section d i r e c t l y  e a s t  of t h i s  same area under  Divide Lake. 

A number of f ac to r s  have contributed t o  the  discovery of t h e  Valley 

Copper orebody. One of t he  most important of these  was the  

r ea l i za t ion  ea r ly  i n  t h e  Valley Copper program t h a t  mineralization 

is  always re la ted  t o  s t r u c t u r e ,  p a r t i c u l a r l y  open space f i l l i n g s .  

In the  Guichon ba thol i th  there  i s  l i t t l e ,  i f  any, t r u l y  disseminated 



. .  

sulphides and with the exce;?tion of Craigmont, no replacement of 

host rock. Orebodies and showings, big 0.r small, are invariably 

contained'in breccias, shear zones, veins, shatter zones, etc. of 

obvious structural origin and the inference is clear that without 

the structurally prepared plumbing system there would be no 

mineralization. mineralization. Also important is the distribution of copper 

mineralization within the batholith. Any of the major rock units 

Also important is the distribution of copper 

mineralization within the batholith. Any of the major rock units 

may contain copper showings and in every case the mineralization 

is younger than the host rock. It thus becomes difficult to prove 

a genetic relationship to any rock unit and the importance of 
* 

structure is further emphasized. 

Thus the recognition of the possible significance of the Lornex 

fault and the Highland Valley fault zone was a very important 

element in the discovery of the Vailey Copper orebody. 

PERCUSS ION DRILLING 

. Percussion drilling played a very important role in the 

discovery of Valley Copper and a few comments about the 

method follow. 

In both 1967 and 1968, percuss.ion drilling was done in the 

dthsaida group. In both years, the purpose of this drilling was 

to test a broad area quickly and cheaply simply to see if copper 

mineralization was present. In each case, the percussion drill 

.accomplished this purpose at about one-third'the cost of diamond 

drilling. 

Thus, for the same cost, three times as many holes can be drilled 

- as with a diamo'nd drill and herein lies the real virtue of the 

percussion drill. Most orebodies are irregular in shape and 

variable in grade. One hole drilled through an orebody may, 

because of geometry or grade distribution, miss the ore grade 

- 8  
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Potassic a l t e r a t i o n  i s  next i n  t he  sequence and t h i s  i s  marked 

by t he  development of potash feldspar.  This type of a l t e r a t i o n ,  

though widespread, i s  general ly  restricted t o  zones f i f t y  t o  one 

hundred feet  wide. Mineralization associated with the  potass ic  

a l t e r a t i o n  t e n d s  t o  be l a rge ly  chalcopyrite.  

Sericit ic a l t e r a t i o n  shows the  c loses t  r e l a t ionsh ip  t o  copper 

mineralization and it may occur i n  two d i s t i n c t  ways. 
s 

Copper- 

bearing quartz veins  almost always car ry  a selvage of 

coarse sericite. . These veins  may a s  they narrow become f i n e  

. s t r i n g e r s  of sericite,  granular  quartz  and copper sulphides,  

dominantly borni te .  Alternat ively,  sericite and granular  quartz 

may occur i n  i r r e g u l a r  zones up t o  20  f e e t  wide impregnated with 

born i te  and chalcopyrite.  In 

copper sulphides a r e  a s  w e l l .  
. .  

S l i c i f  i ca t ion  is  a prominent 
I 

3 

general ,  when sericite i s  present, 

f ea tu re  of t he  orebody a s  shown by 

the  g r e a t  number of quartz veins  and the  presence of i r r egu la r  

s i l i c e o u s  patches. The amount of quartz  observed is  i n  excess 

of what might be expected from t h e  remobilization of s i l i c a  o r ig ina l ly  

. present i n  t he  fresh Bethsaida quartz  monzonite and suggests t h a t  

a good p a r t  of it must  have been introduced with t h e  mineralizing 

solutions.  
* 

Several generations of quartz  v e i n s - a r e  present 

including a l a t e  barren type. This too might be construed a s  

. evidence supporting an epigenet ic  r a the r  than syngenetic o r ig in  f o r  

the quartz.  Propyl i t ic  a l t e r a t i o n  which commonly occurs on the  

periphery of porphyry copper deposits,  i s  notable by i t s  absence. 

Similarly,  t he re  i s  very l i t t l e  p y r i t e  i n  t he  orebody and no 

evidence of a p y r i t i c  halo. 

In summary, the  Valley Copper orebody d isp lays  many of t h e  character-  

: ist ics ascribed t o  the  better known prcphyry copper.deposits.  The 

lack of a p r o p y l i t i c  a l t e r a t i o n  zon-' id a p y r i t e  halo probably 

r e f l e c t  d i f fe rences  i n  f l u i d .  com~os '  ::n r a the r  than i n  process 

.. 

and the re  seems t o  be l i t t l e  doubt Yssigning the dpos i t  t o  the 

Droohvrv finnnn r -1  c. 



TESTING PROGRLY 

Since  May of 1969, a comprehensive t e s t i n g  program has been under  

way. T h i s  program w a s  des igned  t o  b u l k  sample t h e  orebody and t o  f i l l  

i n  gaps w i t h  a d d i t i o n a l  s u r f a c e  and underground d r i l l i n g .  

The underground t e s t i n g  has c o n s i s t e d  of d r i v i n g  t h r e e  i n c l i n e d  

head ings  i n t o  the orebody and sampling on a round by round basis. 

The underground head ings  w e r e  d r i v e n  a t  -2OA u s i n g  rubbe r  t i r ed  

diesel  equipment and i n  p l a n  these h e a d i n g s  form a n  arrowhead 

p o i n t i n g  southwest .  The t -otal  f o o t a g e  d r i v e n  w a s  4100 feet  

and the  e n d s  of the  d e c l i n e s  are 500 feet below the p o r t a l .  

The s i ze  of the opening d r i v e n  w a s  1 4 '  x 11' w i t h  a n  arched 

back. Each round w a s  mucked, c rushed  and sampled s e p a r a t e l y .  I n  

order t o  p r o v i d e  a comparison w i t h  diamond d r i l l i n g ,  t w o  holes 

- were d r i l l e d  ahead of t h e  face and t h e  core from these matched 

t o  the round l e n g t h s  t o  p r o v i d e  three separate samples. T h i s  

comparison sampling w i l l  be done o v e r  the  e n t i r e  l e n g t h  of the 

dec 1 i n e  s . 
Sur face  diamond d r i l l i n g  has been go ing  on almost c o n t i n u o u s l y  s i n c e  

August, 1968, and t o  d a t e  some 90,000 feet  have  been d r i l l e d ,  almost 

a l l  of it N;Q. s i z e .  Underground d r i l l i n g  s t a r t e d  i n  J u l y ,  1969, 
* 

as soon as  working places were a v a i l a b l e .  

comple t ion  w i l l  t o t a l  36,000 feet ,  a l l  B. Q. s i z e .  

T h i s  'program on 
*' 

The t e s t i n g  

g a i n e d  from 

program is  now v i r t u a l l y  completed and the  i n f o r m a t i o n  

it i s  c u r r e n t l y  b e i n g  a s s e s s e d .  
\ 

All of t h i s  i n fo rma t ion  

and the  assessment  of it w i l l  be i n c o r p o r a t e d  i n t o  a f e a s i b i l i t y  

s t u d y  now i n  progress. 

J M A l l e n h c  
A p r i l  8, 1970 


