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The fol lowing i s  a brief summary o€ a number 
of p r o j e c t s  t h a t  could be undertaken i n  an a t tempt  t o  work ' 

o u t  t h e  complex n a t u r e  of t h e  mine., S ince  we  a l l  have s l i g h t l y  
d i f f e r e n t  thoughts  on what i s  t o  be done it would be b e n e f i c i a l  
if we c o u l d  g e t  t o g e t h e r  soon, so  a s  t o  c l a r i f y  our  va r ious  
i d e a s .  

I t h i n k  t h e  best  approach t o  unrave l ing  t h e  
mine would be a t w o  p a r t  s tudy  c o n s i s t i n g  of t h e  d e t a i l  mapping 
of a small s e c t i o n  of the mine and an  i n  depth  s tudy  of one or  
m o r e  minera l ized  bodies .  The object b e i n g  to understand a small 
area and relate t h a t  area to t h e  rest of the  mine  and f i n a l l y  
t o  t h e  u l t r a m a f i c  as a whole, 

- 

- 
I v i s u a l i z e  t h i s  t y p e  of s tudy  being s t r o n g l y  

geared toward a p e t r o q r a p h i c  examinat ion,  wi th  the idea be ing  
to determine the d i s t r i b u t i o n  of rock types and t h e i r  c o n t a c t  
r e l a t i o n s h i p s  a s  w e l l  a s  t e x t u r e s .  
s t r u c t u r a l  in format ion  should g i v e  some i n d i c a t i o n  of t he  g e n e t i c  
and t e c t o n i c  h i s t o r y  of the area, 

Combining t h i s  w i t h . o u r  

, One s t u d y  t h a t  can be i n i t i a t e d  would be t o  s t u d y  
the f o l i a t i o n  i n '  t h e  f o l i a t e d  d i o r i t e s  border ing  t h e  u l t ra inaf ics .  
The  d i r e c t i o n  of f o l i a t i o n  w i l l  resemble t h e  shape o f  t h e  upper 
s u r f a c e  of the u l t r a m a f i c s .  

paral le l  t o ,  the  c o n t a c t  and by determining t h i s  t h e  o r i g i n a l  
c o n f i g u r a t i o n  of t he  c o n t a c t  should be apparent .  

Generally,  it would be expected 
+ t ha t  t h e  f o l i a t e d  m i n e r a l s  would be e longa te  i n  a d i r e c t i o n  

I n  conjunct ion  wi th  t h i s  pe t rog raph ic  work t h e r e  
should be a s t u d y  of a minera l ized  zone for t h e  purpose of examining 
the t ex tu ra l  r e l a t i o n s h i p  of \the s u l f i d e s ,  
projects can be undertaken,  
bea r ing  u l t r a m a f i c s ,  - s u c h , a s  t h e  Sudbury and bluskox i n t r u s i o n s ,  
it has been  found t h a t  s u l f i d e s  a t t r i b u t e d  t o  a macrmatic o r i g i n  
have n e a r l y  c o n s t a n t  and similar s u l f i d e  r a t i o s .  That i s  t h e  

A number of s p e c i f i c  
A s  an  example, i n  a number of n i c k e l  

8 , 0 e2 
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s u l f i d e  r a t i o  of p y r r h o t i t e  t o  p e n t l a n d i t e  t o  c h a l c o p y r i t e ,  
fonned by magmatic s eg rega t ion ,  i s  c o n s t a n t  w i t h i n  a given 
body, and t h i s  r a t i o  i s  s i m i l a r  t o  o t h e r  magmatical segrega ted  
bodies ;  t h i s  r a t i o  i s  a c o n s i s t e n t  e i g h t  p y r r h o t i t e .  t o  one 
p e n l a n d i t e  t o  one c h a l c o p y r i t e .  
t echn ique  than  t h e  Ni - Cu r a t i o s  p r e v i o u s l y  u s e d  a t  t h e  mine. 
In a magmat ic -depos i t  t h i s  8:l:l r a t i o  i s  a f u n c t i o n  of e q u i l -  
brium between t h e  s u l f i d e s  and t h e  remaining l i q u i d ;  t h i s  r a t i o  
i s  v a r i a b l e  depending on t h e  f i n a l  rock type b u t  t h e  va r i ance  
cause by d i f f e r e n t  rock types  i s  s l i g h t .  With any g r e a t  d e v i a t i o  
f r o m  t h i s  r a t i o ,  h i g h e r  or lower, t h e  source  o€ the s u l f i d e  would 
be other t h a n  a magma, 
l o w  you would expec t  t h a t  t h e  s u l f u r  and/or copper  came from 
o u t s i d e  the magma s i n c e  copper i s  more cha lcoph i l e  t han  n i c k e l .  

T h i s  i s  a more r e f i n e d  

Genera l ly  speaking,  i f  t h e  r a t i o  is 

n 

It seems t o  m e  t h a t  any ‘de t a i l  s t u d y  has to,be 
o r i e n t e d  t o w a r d - a  pe t rog raph ic  study. 
-made arrangemsnts  t o  u s e  t h e  f a c i l i t i e s  a t  U.13.c.~ and a s  soon a s  
the s & h g  t e r m  ends w e  w i l l  be al lowed t o  remove whatever equip-  
ment w e  r e q u i r e .  

With t h a t  i n  mind, 1 have 

I n  con.junction with the above proposa ls  may I 
a l s o  recommend t h a t  w e  s t r o n g l y  cons ider  a t  . least  two long h o l e s  
below the 2600 l e v e l .  The i d e a  behind t h i s  i s  t o  d r i l l  a s t e e p  
hole t o  t e s t  t h i s  ground as w e l l  as determine i f  t h e r e  i s  a 
bottom to the ultramafics and any rock type  changes wi th  depth. 

Yours  t r u l y ,  

R.A. Gonzalez 

I .  
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cc: MR, L O P ,  STARCIC 

Your memo t o  M r ,  S t a r c k  da ted  February 19,  I 9 7 4  
c o n t a i n s  some i n t e r e s t i n g  thoughts  r e l a t i v e  t o  developing a 
hypo thes i s  concerning t h e  emplacement of t h e  o r e  bodies ,  and 
hence t h e  g r e a t e s t  p r o b a b i l i t y  of l o c a t i n g  f u r t h e r  d e p o s i t s ,  

Should we be able t o  develop such a hypothes is  
it w i l l  be of va lue  a t  t h e  Nickel  Mine, 
t i o n  of o t h e r  u l t r a  mafic  rock emplacements, f o r  t h e i r  o r e  bear- 
i n g  p o t e n t i a l ,  

and a l s o  i n  t h e  evalua-  

A 

As far as i s  known a t  t he  present time, this ultra 
basic p l u g  i s  unique, i n  the c o a s t  orogenic  be l t ,  i m t h a t  it 
c o n t a i n s  economic d e p o s i t s  of nickel /copper  su' lphides.  

The foregoing i s  however, a half  t r u t h ,  as if 
one cons ide r s  m i n e r a l i z a t i o n ,  s t r i c t l y  i n  t h e  s e n s e  of nickel/ 
copper su lph ide  m i n e r a l i z a t i o n ,  of a t e n o r  t o  g i v e  it t h e  c lass i -  
f i c a t i o n  of ' 'ore" , d i s r e g a r d i n g  tonnage. There are w i t h i n  s i g h t  
of t h e  t h e  Nickel  Mine, o t h e r  u l t r a  mafic  "plugs" con ta in ing  
o r e  grade m i n e r a l i z a t i o n ,  so  t h a t  perhaps it i s  the a r e a  t h a t  i s  
unique. 

Most of t h e  -ore c o n t r o l s  a r e  f a i r l y  well known, 
on an empi r i ca l  b a s i s  and t h e  u t i l i z a t i o n  of t h e s e  empi r i ca l  
r e l a t i o n s h i p s  has  r e s u l t e d  i n  t h e  d e f i n i t i o n  of s e v e r a l  o r e  bodies .  

The approach you a re  sugges t ing  h a s  t o  a g r e a t e r  
o r  lesser  degree been c a r r i e d  o u t  over  t h e  years ,  which remark, 
does n o t  imply that we c a n ' t  improve upon and amplify t h e  e x i s t i n g  
groundwork. From e a r l y  d e l i n e a t i o n ,  and throughout  most of i t s  
mining pe r iod ,  Walter Clarke kep t  d e t a i l e d  mapping, s t r u c t u r a l l y ,  
and wi th  r e f e r e n c e  t o  rock types ,  of the' 4300/4600 o r e  bodies .  
The  purpose! of t h i s  was q u i t e  broad,  be ing  intended t o  determine 
s t r u c t u r a l  cond i t ions ,  and rock type  d i s t r i b u t i o n ,  

The a s s o c i a t e d  a s s a y  p l ans ,  g ive  in d e t a i l ,  the 
n i c k e l ,  copper ,  c o b a l t  d i s t r i b u t i o n .  
a g r e a t  d e a l  of d e t a i l  on t h e  rock types ,  t h a t  is no t  apparent  
from t h e  plans,  due t o  l i m i t a t i o n s  of scale ,  

The d r i l l  c o r e  logs, g ive  

3: 



GEOLOGICAL, GEOCHEMICAL & GEOPHYSICAL 

REPORT ON 

THE GIANT NICKEL M I N E  

. 

by 

R .A. Gonzalez 

January 1974 

c 



i* 4 

' a  

t 

INTRODUCTION 

TABLE OF CONTENTS 

PETROLOGY 

G e n e r a l  

Per idot  it e 

H o r n b l e n d i c  Pyroxenite 

Pyroxenite 

H o r n b l e n d  it e 

M e t a m o r p h i c  Rocks. 

P l u t o n i c  R o c k s  

MINERALIZATION 

ALTERATION 

STRUCTURE 
In te rpre ta t ion  

GEOCHEMISTRY 

G e n e r a l  - 

D e t e r m i n a t i o n  of threshold,  
anomalous and m o s t  a n o m a l o u s  values  

I n t  erpre t a t  i o n  

GEOPHYSICS 

In t roduc t ion  

In t e rp re t a t ion  . 

CONCLUSIONS 

THEORY OF ORIGIN OF THE ULTRAMAFIC 
-. . 

BODY 

P a q e  

1 

2 

2 

2 

3 

4 

4 

5 

6 

7 

10 

11 
13 

14 
3.4 
15 

16 

18 

18 

18 

19 

22 



A 

B 

C 

D 

E 

F 

G 

H 

MAP INDEX 

Topography 

Geology 

Structural  Features 

Magnetometer Survey 

Geochemistry - Nickel 
Geochemistry - Copper 
Distribution of Cu in Soils 

Distribution of Ni in Soils 

-- 



INTRODUCTION 

This  report  i s  t o  summarize t h e  r e s u l t s  

of geo log ica l ,  geochemical and geophysical  surveys  carried 

o u t  a t  t h e  Giant  N i c k e l  Mine. The work was done from June  

t o  November, 1973, under t h e  supe rv i s ion  of t h e  g e o l o g i c a l  

s taff  of Giant  Mascot Mines, 

A t  t h e  Giant  Nickel  Mine t h e  u l t r a m a f i c  

complex has been i n v e s t i g a t e d  'by numerous people  s i n c e  

nickel-copper  bearing m i n e r a l i z a t i o n  w a s  f irst  d iscovered  

i n  1923, b u t  a s . y e t  t h e  ore c o n t r o l s  have not  been a c c u r a t e l y  

expla ined ,  

first phase of a fou r  phase program t o  assess t h e  o r e  p o t e n t i a l  

The 1973 s u r f a c e  e x p l o r a t i o n  program w a s  t h e  

of t h e  mine and t o  o u t l i n e  areas favourable  t o  h o s t i n g  economic 

mine ra l i za t ion .  

s u r f a c e  e x p l o r a t i o n  was confined t o  1,000 feet on e i t h e r  s i d e  

of t h e  underground workings,  

For t h e  most par t ,  t h e  area i n v e s t i q a t e d  by 

-- 

A l l  previous  information,  b o t h  s u r f a c e  and 

underground, were used as  a n  a i d  for  c o r r e l a t i o n  and i n t e r -  

p r e t a t i o n  of t h e  f i n a l  geo log ica l  map. 

d i s c u s s i o n s  w e r e  he ld  w i t h  t h e  mine g e o l o g i c a l  s taff  t o  ensure  

t h a t  p e t r o l o g i c a l  i d e n t i f i c a t i o n ,  by t h e  e x p l o r a t i o n  staff,was 

i n  agreement wi th  p r e s e n t  mine terminology.  

I n  a d d i t i o n ,  f r equen t  



- 2 -  . L  

W e  d o  n o t  have another  o r e  body under develop- 
ment where such a s t u d y  i s  p o s s i b l e .  

Eastwood, d i d  a d e t a i l e d  mapping and a n a l y s i s  
of rock types  approaching t h e  1600 o r e  body, t o  determine rock 
type  v a r i a t i o n s  as an o r e  body i s  approached, 
work he c a r r i e d  o u t  a f a i r l y  comprehensive a n a l y s i s  of horne 
blende va r i ak ions  i n  t h e  v i c i n i t y  of an o r e  body, 
a degree  considered t h e  r a m i f i c a t i o n s  of t h e  "Crumbly A l t e r a t i o n "  
which he c a l l e d  "Pervas ive  Shearing",  i n  r ecogn i t ion  of the apparent  
f o l i a t i o n  w i t h i n  t h e s e  rocks ,  

From h i s  i n i t i a l  

and a l s o ,  t o  

Other i n v e s t i g a t o r s ,  Cheyney, U n i v e r s i t y  of Washington; 
Naldreh,  Uni.versity of Toronto; M u i r ,  U n i v e r s i t y  of Toronto,  have 
c a r r i e d  ou t  s t u d i e s  r e l a t i n g  t o  s u l f u r i z a t i o n ,  t race elements ,  
rock zoning, etc. 

I b e l i e v e  Muir 's  paper  summarizes a l o t  of t h i s  
work, and summarizes i n  my opinion,  t h e  cond i t ions  t h a t  can be 
observed around an ore body, as w e 1 1  as anyone has. 
of course ,  a l l  the e a r l y  i n v e s t i g a t o r s .  v 

There are, 

I t h i n k  t h a t  be fo re  w e  embark upon f u r t h e r  d e t a i l e d  
s t u d i e s  of the  t y p e  you a r e  sugges t ing ,  you should review a11 of 
the avai1ab:Le l i t e r a t u r e  and a t tempt  t o  s e t  ou t  t h e  conclus ions  
reached by all these people ,  i n  a manner t h a t  w i l l  enable  u s  to 
summarize the work done and conclusions reached t o  date, 
t h i s  we  should then  be a b l e  t o  determine what f u r t h e r  work i s  
necessary  t o  ampl i fy  and coord ina te  a11 of the  accumulated know- 
ledge t o  d a t e ,  and h o p e f u l l y  e v e n t u a l l y  d e f i n e  the o r e  c o n t r o l s  
s u f f i c i e n t l y  t o  assist  i n  the f u r t h e r  search, 

and from 

W i t h  reqard t o  the deep h o l e s  you are  sugges t ing ,  
- 

Lloyd w i l l  'be d r i l l i n g  a d e e p h o l e  i n  the 1500 a r e a  s h o r t l y ,  
fo l lowing  it up w i t h  one c l o s e r  t o  the p o r t a l .  

& 

Lloyd has been involved w i t h  a l l  of the r e c e n t  
i n v e s t i g a t o r s  and i s  f a m i l i a r  w i t h  t h e i r  work, 
t h a t  i n  the very  nea r  f u t u r e  you spend s e v e r a l  days wi th  Lloyd 
t o  d i s c u s s  w h a t  i s  known t o  d a t e ,  so  as t o  assist you i n  develop- 
i n g  t h i s  summary. 
of A p r i l  to1 g e t  t h i s  material  t o g e t h e r  

I would sugges t  

You would probably have till about  the middle 

Yours t r u l y ,  

Frank' Mol land 

F H / ~  
P 
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PETROLOGY 
. .  

General  

As a n  a id  t o  f u t u r e  i n t e r p r e t a t i o n ,  t h e  

fo l lowing  i s  a brief d e s c r i p t i o n  of t h e  rock types  as  

de f ined  i n  t h e  course  of t h e  mapping. 

P e r i d o t i t e  

T h i s  rock 0-ccurs s p o r a d i c a l l y  as s m a l l  

bodies expolsed i n  c reek  beds and o c c a s i o n a l l y  a long  road 

c u t s .  Because o l i v i n e  weathers  r a p i d l y ,  p e r i d o t i t e s  are 

no t  expected t o  ex is t  as outcrops  except  i n  areas of r e c e n t  

exposure,  i-e., t h e  bottom of creek beds, Therefore ,  i n  
3 

areas of poor rock exposure it may be overlooked. 

Pe r ido t i t e s  are u s u a l l y  black o r  dark  

greenish-brown and composed of equigranular  o l i v i n e  and 

pyroxene. The pyroxenes are d i s t i n c t l y  l a r g e r  t h a n  t h e  

o l i v i n e  crystals.  Hornblende,equal i n  s i z e  t o  t h e  pyroxenes,  

may or may not  be i d e n t i f i a b l e .  One v a r i e t y  of p e r i d o t i t e s  
_ -  

c o n t a i n s  ghLosts of hornblende, up t o  3 cm. a c r o s s ,  p o i k i l i t i c -  

ally enc los ing  g r a i n s  of o l i v i n e .  I n  t h i s  rock t h e  hornblende 

v a r i e s  i n  i t s  development from be ing  t o t a l l y  obscure t o  

r e a d i l y  v i s i b l e ,  and t h i s  t e x t u r e  sugges ts  a later m e t a -  

morphism of t h e  . p e r i d o t i t e ,  The p e r i d o t i t e  weathers  t o  a 

buff  co lour .  

. , . . . 3  

' -  r' 
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One v a r i e t y  of p e r i d o t i t e  found near  t h e  

s u r f a c e  breakthrough of t h e  "512 R a i s e "  and near  t h e  base 

of t h e  c l i f f  n o r t h  of t h e  3550 E a s t  P o r t a l  can be termed a 

p o i k i l i t i c  hornblende p e r i d o t i t e  porphyry; l a r g e  ghos t s  

of hornblende are  surrounded by a matrix of f ine-gra ined  

o l i v i n e .  S c a t t e r e d  g r a i n s  of o l i v i n e  and minor pyroxene 

are p o i k i l i t i c a l l y  enclosed i n  l a r g e ,  up t o  3 cm.  a c ros s ,  

c r y s t a l s  of hornblende. 

F i n e  gra ined ,  weakly disseminated p y r r h o t i t e  

is almost  always associated w i t h  t h e  p e r i d o t i t e .  

Hornblendic-Pyroxenite 

Th i s  rock  type  i s  t h e  most abundant u l t r a -  

mafic, and it is  found most ly  i n  t h e  nor thern  h a l f  of  t h e  

mine p rope r ty ;  it a l s o  covers  a small area near  t h e  head- 

waters of t h e  south  f o r k  of Texas Creek. 

Th i s  u n i t  can be d iv ided  i n t o  t w o  groups 8 

based on t e x t u r a l  d i f f e r e n c e s ,  The first  and m o s t  common 

i s a h o r n b l e n d e  pyroxeni te ,  composed of  medium-grained 

pyroxene c r y s t a l s  and hornblende c r y s t a l s  of v a r i o u s  s i z e s ,  

O l iv ine  may or may no t  be v i s i b l e ,  The r a t i o  of pyroxenes 

t o  amphiboles v a r i e s  _with no apparent  p a t t e r n  b u t  g e n e r a l l y  

t h e  

and 

are 

are 

hornblende con ten t  i n c r e a s e s  as one approaches hornblendi te ,  

l o c a l l y  t h e  hornblende pyroxeni te-hornblendi te  c o n t a c t s  

g r a d a t i o n a l ,  whereas a c  o t h e r  l o c a t i o n s  t h e  c o n t a c t s  

sharp.  . , , * , 4  

. . . - I _I -_ - _ _  
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The second v a r i e t y  i s  a p o i k i l i t i c  

hornblende py roxen i t e  i n  which o l i v i n e  and pyroxene 

are p o i k i l i t i c a l l y  enc losed  i n  large,  b u t  v a r y i n g . i n  

size, c r y s t a l s  of hornblende. 

o l i v i n e  make up t h e  ground mass, 

Q 

Pyroxene, amphibole and 

Pyroxeni te  

Although t w o  t ypes  of pyroxeni te ,  o l i v i n e  

py roxen i t e  and b r o n z i t i t i c  pyroxeni te ,  are recognized, 

t h e y  were grouped as one u n i t  s i n c e  no appa ren t  c o r r e l a t i o n  

existed. 

The b r o n z i t i t i c  pyroxenite is mainly 

Q 
composed of f ine-grained and equ ig ranu la r  c r y s t a l s  of 

brown ( b r o n z i t e )  pyroxeni te .  T h e  c-gntent of hornblende . 
is l o w ,  arid o l i v i n e ,  when v i s i b l e ,  appears t o  c o n s i s t  of 

o n l y  trace amounts, 

Hornblend i t e  
_- 

This rock c o n s i s t s  of a n  aggregate of over  

+95% b l a c k  med ium t o  coarse-grained c r y s t a l s  of hornblende 

with i n t e r s t i t i a l  f i l l i n g  of f ine-qra ined  hornblende a-ndLeg ---.--'.--- .--.... -.. u -.... I..*-- 

white plaqioclase. Some s e c t i o n s  show pegmatitic f e a t u r e s  

composed of long, up t o  15 cm.,  prismatic c r y s t a l s  of 

hornblende. 

With on ly  one excep t ion  t h e  ho rnb lend i t e  

occur s  a d j a c e n t  t o  d i o r i t e  and g e n e r a l l y  t h e  hornblendi te /  

d i o r i t e  c o n t a c t  is  sharp,  b u t  a g r a d a t i o n a l  c o n t a c t  h a s  also  
e 05 
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$ 1  

v i  , 

I 

been observed.  

It  has g e n e r a l l y  been accepted  t h a t  s i n c e  

the hornb lend i t e  exhibi ts  a cross c u t t i n g  r e l a t i o n s h i p  

to t h e  sur rounding  coun t ry  rock, t h a t  it is  a la te r  stage 

r e s i d u a l  development of t h e  p a r e n t  u l t r a m a f i c  mass, and 

g e n e r a l l y  i t  w a s  implaced alons s t r u c t u r a l  weaknesses_ 

mostly a lonq  t h e  d i o r i t e / u l t r a m a f i c  conta~t. 

The hornb lend i t e  is g e n e r a l l y  massive, b u t  

it is also t h e  o n l y  u l t r a m a f i c  rock which l o c a l l y  shows a 

g n e i s s i c  s t r u c t u r e .  

Metamorphic Rocks 

Several varieties of metamorphic rocks.  

were observed, b u t  s i n c e  they  are no t  known t o  hos t  G ian t  

Mascot tylpe ore bodies and are of no real economic importance,  
0 

no attempt t o  d i f f e r e n t i a t e  t h e  u n i t  w a s  made. 

Q u a r t z i t e - a r e  t h e  m o s t  m: they  cover  a broad range  of 

metamorphic facies, r ang ing  from t h e  lower qrade quarLz- 

a lb i t e -b io t i t e -muscov i t e  s u b f a c i e s  t o  t h e  h ighe r  q rade  qa rne t -  

S c h i s t s  and 

- "  

s t a u r o l i t e - k y a n i t e  sub fac i e s .  

metamorphism are r e g i o n a l  metamorphic f e a t u r e s .  

A l l  of t h e  s u b f a c i e s  of t h e  a- 

The on ly  

effects of t h e  i n t r u s i o n s  are  a s l i g h t  coa r sen ing  of g r a i n  

s i z e  and t h e  format ion  of muscovi te  and c h l o r i t e  po rphyrob la s t s  

near t h e  con tac t .  

S t r u c t u r a l l y  t h i s  u n i t  appea r s  t o  be . a  rogf- ------- ---e 

pendant,  and i n  t h e  Pass area t h i s  roof pendant ex tends  
_I----~-----l-pIIIIIuyB - 

downward over a thousand feet .  
-,-...--- ~ * .  . .6 
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P l u t o n i c  Rocks 

Two major rock types were recognized - 
d i o r i t e  and n o r i t e .  

D i . , L i k s  are t h e  m o s t  common p l u t o n i c  

rock  and s e v e r a l  v a r i e t i e s  .".-=--."-..---- are - presen t ,  ~ -----.--.. b u t  f o r  mapping 

purposes  on ly  two v a r i e t i e s  are described - d io r i t e  and 

pink d i o r i t e ,  The d i o r i t e  i s  a medi-um-gx&d rn&-.axpwed 

of feldspars and mafic minerals_, predominantly hornble-, 

-~ --31 ~ ...-e*.! * --*-- -'.**.. - ------.. ---u_-*LI- 

- . -7- - --* 

w i t h  vary ing  amounts of pyroxenes,  I n  t h e  southwestern 

part  of t h e  map t h e  d ior i tes  have been subdivided i n t o  

diorites and p ink  d i o r i t e s ,  The- pink d i o r i t e  is similar . 

to t h e  d i o r i t e  except  t h e  f e l d s p a r s  ( p l a q i o c l a s e )  t a k e  on 

a pink  co lour .  

Norites, ,  similar t o  t h e  d io r i t e s ,  are dixi&.& 

i n t o  t w o  classes : The n o r i t e  is a 

medium-grained rock  composed of f e l d s p a r  and pyroxene ( b r o n z i t e ) ;  

hornblende, when v i s i b l e ,  r e p r e s e n t s  on ly  trace amounts. 

The  p ink  n o r i t e  i s  med ium t o  coarse-grained wi th  p ink  coloured 

L l a g i o c l a s e ,  

The  pink coloured p l a g i o c l a s e  has  been 

4c expla ined  as being  due t o  minor m o u n t s  of ferreus oxide 

i n  t h e  p l a g i o c l a s e  c r y s t a l  l a t t i ce ,  

.._ 
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MINERALIZATION 

I N o  massive su lphide  occurrences were 

1 '  encountered b u t  several disseminated zones were noted. 

Vein type  m i n e r a l i z a t i o n s ,  t o  a lesser e x t e n t ,  have a l s o  
*i , 

I 

been observed. F a r  l o c a t i o n  of m i n e r a l i z a t i o n  refer t o  

Geology Map. 

H a l f  way up t h e  south  side of t h e  cirque, 

a one f o o t  w i d e  su lph ide  v e i n  ("A'')  w a s  l oca t ed  i n  n o r i t e .  

The v e i n  outcrops  i n  two l o c a t i o n s  1,000 feet  a p a r t .  

--- 
The - _.-e 

a t t i t u d e  of t h e  v e i n  is east-west and d i p s  45O to the south, 

The ve in  material was 10% p y r r h o t i t e  and 2% c h a l c o p y r i t e  i n  

a pyroxene ground mass. 0 '  
On the r i d g e  of t h e  cixqEe pod-grade f l o a t  

was found ("B") i n  a pyroxeni te .  

and was under l a in  by b a r r e n  d ior i te  bedrock. 

f loa t ,  some of which is minera l ized ,  i s  common. 

Th i s  f l oa t  w a s  w e l l  rounded 

Pyroxeni te  

Genera l ly  
- 

they are well rounded bou lde r s  and do not  appear  t o  have 

come from any nearby source.  

I n  Cabin  Creek, -w.kL b and 

east of the-hsing, are good -11res nf weakly 

minera l ized  p ~ r ~ x ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ y r o x ~ n ~ ~ e .  Two c h i p  

samples (C & D) w e r e k a k e n  a c r o s s  20 feet  i n  t h e  c reek  bed 

i n  the better m i n e r a l i z a t i o n .  They assayed .09% n i c k e l  and 

.06% copper;  and .07% n i c k e l  and .02% copper,  r e s p e c t i v e l y ,  



- 8 -  

Minor su lph ide  m i n e r a l i z a t i o n  w a s  l oca t ed  

Ln per idot i te  and py roxen i t e  i n  t h e  v i c i n i t y  of t h e  2200 

and 1800 ore bod ies  ("E"). An area w a s  t renched i n  t h e  

w i c i n i t y  of angu la r  wel l -mineral ized f l o a t .  I n  t h e  bedrock 

minor m i n e r a l i z a t i o n  a s s o c i a t e d  wi th  a no r th  t r e n d i n g  f a u l t  

assayed  .25% n i c k e l  and .23% copper over  f i v e  feet .  

T h i s  area has been s u m J . g ~ & U d -  e w i t h  

no a d d i t i o n a l  s u l f i d e s  o u t l i n e d .  

A w e l l  minera l ized  area exis ts  east  

of t h e  C l i m a x  ore body, as reflected i n  the geochemical 

survey ,  Weakly mine ra l i zed  pyroxenice i s  scattered 

li 
t 

, 
: i  

over an  area approximately 1,000 feet  i n  diameter. The 

area is  poor i n  rock  exposures  b u t  c e r t a i n l y  r e p r e s e n t s  

one 
0 .  

of t h e  best areas found f o r  underground e x p l o r a t i o n  , 

A w e l l  minera l ized  zone i s  exposed i n  Camp 
__ 

Creek between t h e  water s t o r a g e  t a n k s  and t h e  Chinaman- P P -  

level ( ' IG'')  , This  zone is r a t h e r  ex tens ive  and a t  one 

- - -  
- 

--- . ~. , .  

loca t ion  a t h r e e  foot zone of  5% su lph ide  m i n e r a l i z a t i o n  

was noted. 

Two hundred feet  no r th  of t h e  largest  water 
_ _ . _ ~ - * r . v - , -  r.. r 

. * . n = P  .*a 

storage t ank  ("H1') is a n  area of abundant minera l ized  f l o a t .  
ea-- - 

No minera l ized  outcroppings  were seen.  From t h e  angu la r  

nature of  t h e  f l o a t  it appears  t h a t  t h e  source  area i s  i n  

t h e  v ic in i t iy  of the f l o a t ,  
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Up s l o p e  from t h e  old bunkhouse near  
J--2;;-%.m.- 

some old t r enches  i s  abundant wel l -mineral ized f l o a t  
..- 

which assayed bet ter  t h a n  1% nickel /copper .  

of t h e  2600 p o r t a l  ("K") w a s  found t o  c o n t a i n  a t  lgmgSt__5%. 

v i s i b l e  su lphides .  T h i s  area is  be l i eved  t o  be an  ex tens inn  

of t h e  main 110 per  idot&&t.- "body kno-w~,as-&he.XPorcne.E, .  

L P -  

From underground and s u r f a c e  d r i l l i n g  it appears  t h a t  t h e  

portal  zone is  associated w i t h  a s y n c l i n a l  s t r u c t u r e .  

Along Texas Creek approximately h a l f  w a x  
--.t-r--luPZI..EPUIV 

between t h e  m i l l  and Texas Pond (V?) , minera l ized  pyroxeni te  
c ,  ~".-..'U,CC".*"--.-l*.."-."-"' . " I - - - - .  . MIWttPIILiV <--ma., 

is exposed i n  t h e  c reek  bed. Both v e i n  and disseminated 

su lph ides  are p resen t ,  and t h e  d issemin"a- t .ed~"~z .on~~~~tend-s  

. v ~ . ~ ~ j n t e r ~ i t t e b ~ t & o v e r  ---.."* .-Ax f o u r  ___-_ hundred - , , - - -  and / _ . . _ _ _ , "  f i f t y  feet .  

Disseminated &.+..I --U_--."...u --%-IC- su lph ides  are common i n  t h e  

ul t ramafic:  ("M") a long  t h e  South Fork of Texas Creek, Total  
__I-- - . > -I-- 

su lph ide  conten t  i s  w e l l  under 1%. 

Northwest of t h e  Chinaman o r e  body i s  a 
--"o. . 

s u r f a c e  exposure of minera l ized  breccia, The m i n e r a l i z a t i o n  

is in trace amounts -- b u t  --- the*; rock  - . t ype  _is...of - i n t e r e s t . -  

__,. ~ "_ __-.."UIIIY~.CI---------~ 

TheLRoad.Showing" ( V'' ) _I is - - -an--extensive 

area of minera l ized  hornblende pyroxeni te  and war ran t s  
j_ _I I ,*^_rN_l".(sw /_-m*---L_)_*"--.. --.".. * -.--. - -  - .- - - 

addi t iona l .  work, p r e f e r a b l y  bu l ldoze  s t r i p p i n g  and t r ench ing .  ,- 
I - ". ..- . * -51.- - " ,  -,-- . A "  

_,__ uII 

0 e e e 010 
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ALTERATION - 
Scattered throughout  t h e  u l t r a m a f i c s  

are t h r e e  t y p e s  of a l t e r a t i o n :  

1, i r o n  oxide 
2, crumbly a l t e r a t i o n  
3 ,  ac t ino l i te  a l t e r a t i o n  

I r o n  oxide is t h e  most widespread a l ter-  

a t i o n  product ,  and it is common i n  t h e  no r th  h a l f  of t h e  

mapped area, and e s p e c i a l l y  common around t h e  Chinaman 

portal .  Th i s  a l t e r a t i o n  shows no r e l a t i o n s h i p  t o  ore or 

structures b u t  does appear to  be confined to the pyroxenites. 

Crumbly a l t e r a t i o n  is  a common mine a l t e r a t ion  

product .  Su r face  exposures  conf ine  t h e  a l t e r a t i o n  t o  t h e  

per idot i te ,  b u t  a v a r i e t y  of crumbly alteration is reported 

from underground work t o  be found t o  a lesser e x t e n t  i n  

pyroxeni tes .  Th i s  a l t e r a t i o n  product  does no t  s t a n d  up 

t o  weather ing,  t h e r e f o r e  it is  seldom v i s i b l e  except a long  
_- 

road c u t s  and o c c a s i o n a l l y  i n  stream beds. 

A c t i n o l i t e  a l t e r a t i o n  i s  c l e a r l y  related 

t o  f a u l t s  and f r a c t u r e s ,  and it extends a f r a c t i o n  of an 

i nch  t o  a few feet  i n t o  t h e  w a l l  rock on e i t h e r  s i d e  of t h e  

f r a c t u r e s .  

control  t h e  degree of a l t e r a t i o n  of t h e  w a l l  rock.  

The i n t e n s i t y  of  t h e  f r a c t u r e  does no t  appear t o  
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t h e  

- 11 - 

a d d i t i o n  t o  t h e  above a l t e r a t i o n  it 

hornblende d i o r i t e  is altered a t  t h e  
_____II_--- 

contact w i t h  t h e  u l t r amaf i c s .  Th i s  a l t e r a t i o n  c o n s i s t s  - -- _____ 
-I--*--- 

t o  approximately 100 f e e t  i n t o  t h e  d i o r i t e .  
~. * ‘ . a a z - = T x - - - % * - p  -..-- 

STRUCTURE 

Although topographic  express ions  of f a u l t s  

are common,, t h e  a c t u a l  f a u l t  p l ane  is  seldom seen.  Three 

major’faul l :  o r i e n t a t i o n s  have been noted: 295 - 34Oo/3O - 
. 60°; 50 - 80°/60 - 75O; and 135O/45O t o  65O. Many c o n t a i n  

gouge ca ry ing  i n  t h i c k n e s s  from one t o  f i v e  inches.  The 

northwest  f a u l t  t r e n d  is t h e  most prominent and appears 

ts be e i t h e r  t h e  r e s u l t  of re- juvinat ion along a r e g i o n a l  

zone of weakness or superimposed on t h i s  zone. 

Fold ing  w i t h i n  t h e  u l t r a m a f i c s  and surrounding 

p lu tonsandmetasediments  has no t  p rev ious ly  been repor ted .  

Where p o s s i b l e  t h e  a t t i t u d e  and o r i e n t a t i o n  of t h e  f o l d s  

was determined by one o r  more of t h e  fo l lowing  c r i te r ia ,  

used wi th  d i s c r e t i o n :  

1, p i t c h  of t h e  c-axis of hornblende 
c r y s t a l s  i n  f o l i a t e d  t o  g n e i s s i c  
d i o r i t e s  (good) 

2. o r i e n t a t i o n  of v e i n  sets (poor) 

3 .  banding or l a y e r i n g  w i t h i n  t h e  u l t r a -  
mafic (good) 

4.  s c h i s t o z i t y  w i t h  t h e  metasediments (good) 

50 geo log ica l  c o n t a c t s  



The c r i te r ia  used fo r  o u t l i n i n g  fo lds  i s  

not g e n e r a l l y  obvious and g r e a t  care should be t aken  i n  

i n t e rp re t ing  t h e  s t r u c t u r e s ,  

believe t h a t  a t  l eas t  30 percent rock  exposure is r equ i r ed  

before a b s o l u t e  d e l i n e a t i o n  of s t r u c t u r a l  f e a t u r e s  i s  possible, 

The average  d e n s i t y  of ou tc rops  on t h e  p r o p e r t y i s l e s s  t han  

Many s t r u c t u r a l  g e o l o g i s t s  

f i v e  p e r c e n t ,  

C o r r e l a t i n g  t h e  s u r f a c e  informat ion  w i t h  

underground work increases t h e  conf idence  i n  i n t e r p r e t i n g  

t h e s e  f o l d  s t r u c t u r e s ,  Gene ra l ly  t h e  fo lds  have a very  narrow 

frequency i n  r e l a t i o n  t o  t h e i r  ampli tude,  The fold limbs d i p  

very s t e e p l y  and probably  ex tend  below t h e  lowest l e v e l  on  

mining. Formation of t h e s e  fo lds  i s  a combination of i n t e n s e  

compression w i t h  relief or  stress i n  t h e  v e r t i c a l  p l ane .  

These same forces may a lso  have been involved i n  t h e  movement 

or accumulat ion of t h e  ore bodies, e s p e c i a l l y  i f  it can  be 

demonstrated t h a t  t h e  ore bodies are p a r a l l e l  and w i t h i n  a 
_- 

l i m b  of a f o l d ,  Add i t iona l  i n t e r p r e t i v e  work is necessa ry  

t o  s u b s t a n t i a t e  t h i s  idea, 

I n  a d d i t i o n  t o  t h e  f a u l t s  and folds ,  t h r e e  

s t r o n g  s h e a r  zones were noted ,  One zone nea r  t h e  Pass anomaly 

is conf ined  t o  t h e  d i o r i t e s ,  and it appears t o  be a h i n g e l i n e  

of a broad fold o r  t h e  remnant of t h e  top of t h e  i n t r u d i n g  

- 

u l t r amaf i c , s ,  Two shear zones are located on t h e  e a s t e r n  

end of t h e  p rope r ty ;  one nea r  t h e  Do l ly  showing and t h e  

eo,,,13 
- ..._I.- . . 

P” 
.y- 1 
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o t h e r  on t h e  Pioneer  Crown Grant 2,000 feet  east of t h e  

i\ Chinaman p o r t a l .  Both zones s t r i k e  i n  a northwest  d i r e c t i o n  

and t h e  P ioneer  shea r  zone is t h e  most i n t e n s e  and is  

accompanied by ex tens ive  rock a l t e r a t i o n .  

1 n t e r p r e t a t  i on  

B y  i n t e r p r e t i n g  some of t h e  de t a i l  s t r u c t u r e s  

as a r e f l e c t i o n  of t h e  e n t i r e  u l t r a m a f i c  complex, a n  i n t e r -  

e s t i n g  theo ry  has  developed. I t  appears  t h a t  t h e  u l t r a -  ----- 

mafics are  p a r t  of  a broad r e g i o n a l  dome. The fo l lowing  
I -- 

evidence is  s i g h t e d  : 

1, 

2,  

3 .  

4 ,  

S e v e r a l  folded structures near  the pond have axises 

which are r a d i a l l y  d i s t r i b u t e d  about  a common c e n t r e ;  

Texas Creek, as  it l e a v e s  t h e  pond, forms a broad a r c h ;  

Dior i te  t o  t h e  north and northwest  of t h e  p rope r ty  is 

under l a in  by u l t r a m a f i c s ,  and it is  suggested t h a t  the 

c o n t a c t  d i p s  t o  t h e  no r th  and northwest ;  and 

I f  t h e  s u r f a c e  map is  d iv ided  i n t o  q u a r t e r s ,  t h e  

n o r t h e a s t  and southwest  - q u a r t e r s  are dominated by 

northwest  t r e n d i n g  f a u l t s  and t h e  northwest  and south- 

east q ,ua r t e r s  are dominated by n o r t h e a s t  t r e n d i n g  f a u l t s .  

The above evidence s t r o n g l y  sugges t s  t h a t  t h e  

u l t r amaf i c s ,  and p o s s i b l y  t h e  surrounding d i o r i t e s ,  have been 

fo lded  in t ,o  a broad dome-like s t r u c t u r e ,  

I n  a d d i t i o n ,  a n  east-west cross s e c t i o n  

showing t h l e  d i s t r i b u t i o n  of known o r e  bodies ,  i n  a g e n e r a l  

way, sugges t s  t h a t  t h e  t o p s  of  known o r e  bodies  form a g e n t l e  

a r c h  wi th  t h e  Brunswicks and P r i d e  of Emory be ing  t h e  h ighes t ,  
, , . . .14 
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fol lowed by t h e  s l i g h t l y  lower 4300, 4600, 1900, 1600, 

1500 and 1400 o r e  bodies .  

ore bodies, 2200, 2000, 1800, 1700 and Climax, and t h e  

Por ta l  zone and Dolly o r e  bodies are the  eastern-most  

They a re  followed by lower 

and lowest. The Chinaman is  nor th  of t h i s  c r o s s  s e c t i o n  

and below t h e  crest of t h e  dome, and it is  expected t o  

be s l i g h t l y  below t h e  Climax--which it is. 

GEOCHEMISTRY - 
General  

I n  the t h r e e  t a r g e t  areas mapped, d e t a i l  

geochemical s o i l  sampling w a s  completed a long  t h e  g r i d  

l i n e s .  Soil samples were c o l l e c t e d  every 100 feet a long  

l i n e s  200 o r  400 feet a p a r t .  

It w a s  our  i n t e n t  t o  c o l l e c t  s o i l  samples 

from t h e  B horizon,  a l though t h e  s o i l  hor izon  is  g e n e r a l l y  

poor ly  developed and o f t e n  impossible  for anyone less t h a n  

a so i l  expert t o  s e p a r a t e  t h e  va r ious  s o i l  horizons.  T h i s  

poor development of t h e  s o i l s  should be kept  i n  mind wh i l e  

a t t empt ing  t o  i n t e r p r e t  t h e  r e s u l t s  of t h e  survey.  

I n i t i a l l y  t h e  s o i l  samples w e r e  s e n t  t o  

Fraser Labora to r i e s  fo r  a s s a y  by  atomic absorp t ion ,  b u t  

were la ter  assayed by t h e  mine a s s a y  o f f i c e .  

. -15 
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Determinat ion of t h re sho ld ,  anomalous 
and most anomalous va lues  

Nicke l  and copper a s says  f o r  each s o i l  

sample are p l o t t e d  and contoured on t h e  geochem maps. 

Threshold,  anomalous and m o s t  anomalous va lues ,  were 

determined by t h e  fo l lowing  methods. Two techniques  were 

used as  a check t o  v e r i f y  t h a t  t h e  th re sho ld  anomalies  

were reasonable .  The f i r s t  t echnique  used w a s  t o  c o n s t r u c t  

a histogram (Fig ,  1) showing t h e  r e l a t i v e  frequency p l o t t e d  

a g a i n s t  a s s a y  v a l u e s -  Threshold i s  considered any va lue  above 

, the medim. t o  t h e  f irst  s t anda rd  d e v i a t i o n ;  anomalous i s  any 

value between t h e  f irst  and second s t anda rd  d e v i a t i o n ;  and 

most anomalous is any va lue  above t h e  second s t anda rd  d e v i a t i o n .  

To check t h e  th re sho ld  va lue  l e v e l s  a graph (F ig ,  2) 

showing cumulat ive p e r c e n t  d i s t r i b u t i o n s  w a s  made. Th i s  

graph is p l o t t e d  by determining t h e  r a t i o  of t h e  number of 

samples w i t h  a s say  va lues  below a c e r t a i n  va lue  a g a i n s t  t h e  
__ 

total number of samples,  Then t h e  r a t i o  is p l o t t e d  a g a i n s t  

t he  va lue  on a l oga r i thmic  paper .  T h e  plotted p o i n t s  become 

a cumulati.ve percentage  d i s t r i b u t i o n .  The graph of cumulat ive 

p e r c e n t  d i s t r i b u t i o n  for  n i c k e l  c o n s i s t s  of four l i n e a r  

segments ( f i v e  for  copper)  jo ined  success ive ly ,  and t h e r e f o r e  

has  t h r e e  d i s c o n t i n u i t y  p o i n t s .  The d i s c o n t i n u i t y  p o i n t s  

correspond t o  a s say  va lues  and a l s o  d e f i n e  t h e  l i m i t s  of  

” t h r e s h o l d ” ,  “anomalous” and ’’most anomalous” values .  The 

two graphs were compared and t h e  th re sho ld  va lue  l e v e l s  

- .  . .  

. . . . .16 
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Q. 

Q 

corresponded c l o s e l y .  From t h i s  t h e  threshold  va lue  for ' 

t h i s  area was taken  a t  40 p.p.m. f o r  n i c k e l  and 60 p.p,m. 

f o r . c o p p e r ;  anomalous va lues  f o r  n i c k e l  were 100 p.p,m. and 

100 p.p,m. for copper;  and most anomalous is  considered any 

, 

va lue  over  300 popom. for  bo th  n i c k e l  and copper.  

Interprets t i o n  

Throughout t h e  p rope r ty  soil p r o f i l e s  

Th i s  p r e s e n t s  have g e n e r a l l y  been poor ly  developed. 

a double problem i n  i n t e r p r e t i n g  t h e  geochemistry.  F i r s t l y ,  

because t h e  p r o f i l e s  are not  f u l l y  developed, near  s u r f a c e  

m i n e r a l i z a t i o n  may be represented only by a slight increase - 

i n  t h e  so i l -meta l  con ten t ;  and secondly,  any l o c a l  s l i g h t  

i n c r e a s e  i n  soil-metal con ten t  can e a s i l y  be discounted 

as being  local or false anomalies  rrot related t o  n i n e r a l  

d e p o s i t s .  Both t h e  n i c k e l  and copper geochemistry maps 

o u t l i n e  anomalous c o n d i t i o n s  over  f o u r  known o r e  bodies :  

Climax, "lL800", "2200" and I p o s s i b l y  t h e  Chinaman. The 

anomalies can be r a t e d  as moderate t o  in t ense .  Extra- 

p o l a t i n g  t h i s  in format ion  from known o r e  bod ies  t o  o t h e r  

locations,, several .  areas s t and  o u t  as targets ,  

Three areas seem t o  have t h e  g r e a t e s t  i n t e r e s t :  
_c ~.-I- -..--...- - -- - -. _.___ _____. ~-- ~ 

1. east and n o r t h e a s t  of  t h e  Climax ore body: 

2. 

3 .  east of t h e  "Road Showing", 

The area east and n o r t h e a s t  of t h e  Climax o r e  body 

G==- 

s-st and sou theas t  of  t h e  Dolly Showing; and - -- - -- -- - _I _-..__ -~___ ,___ as=a 
-\ 

--p 
-..- 

nanp. 

is a prime t a r g e t  because t h i s  area recorded t h e  h ighes t  
. . . . .17 
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va lues ,  and a l so  o r e  bodies seem t o  e x i s t  i n  

when near  t h e  c o n t a c t  w i t h  d i o r i t e .  The s u r f a c e  

i n d i c a t e s  favourable  rock type, and weak sulfide 

m i n e r a l i z a t i o n  is  p r e s e n t  i n  many outcrops.  I n  t h e  v i c i n i t y  

of t h e  Dolly Showing, a large area of anomalous geochemistry 
~ -_uY----""- 

exists. 

____lll_.-.-. - -Unn- -r* -"r ; . r -Uu-enuh  -* *I"-..I*C.."..-IUC .._ .,*,-..v...,-.-. 

This  area is  a d j a c e n t  t o  t h e  e a s t e r n  c o n t a c t  between 
---------.-- "..UI""..-.IIICI- --.- ___uD---.p* 

- 

of rnoderat.ely-.-high - __----. ~ soil, geochemistry.  Geologica l ly ,  l i t t l e  

is  known due t o  l a c k  of outcrops.  

~ -. 

I n  a d d i t i o n  t o  t h e  geo- 

- chemistry, t h i s  area is of note because of an  I . P .  high 

located on t h e  e a s t e r n  edge. 
----..A .s,- ~" r rUn I IF idY-y  _,-_ "..'jU..i~..x *le,. ,&--."'*..-" . 4 ' -- 

Two a d d i t i o n a l  areas are worth not ing:  

2,  w e s t  O f - . t h ~ , 3 5 5 0 -  east  p o r t a l  _ _  .A1 near  L*,, . t h e  ,* ~ 

"Cabin Dyy.yy Showings". ....-a== 

lplcv- .* 

1 . P .  survey and 

.- 

T h e  "18001' area anomaly may only be t h e  down 

slope migra t ion  of metals -from t h e  1t180088, 88200088  and 812200b8 

ore bodies ,  as w e l l  as  contaminat ion from t h e  o l d  3550 dump, 

except for t h e  fact t h a t  s u l f i d e  m i n e r a l i z a t i o n  has  been 

observed i n  t h i s  area. The "Cabin Showing" area i s  of i n t e r e s t  

because of i t s  favourable  g e o l o g i c a l  s e t t i n g  - u l t r a m a f i c  

nose w i t h i n  d i o r i t e  - as w e l l  as  s u l f i d e  m i n e r a l i z a t i o n .  

I n  a d d i t i o n ,  t h i s  area is a l s o  o u t l i n e d  i n  t h e  1952 P u l s e  

i n  t h i s  summer's I.P. survey as  be ing  anomalous. 

0 0 0 0 018 
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GEOPHYSICS - 
I n t r o d u c t i o n  

A magnetometer survey,  us ing  a McPhar M 6 0 0  

magnetometer, w a s  completed a long  t h e  gr id  l i n e s  a t  

s t a t i o n s  100 f e e t  apart. Any anomalous r ead ings  were 

fol lowed up by s a t u r a t i n g  t h e  area w i t h  l i n e  spac ings  

of 20 feet  and s t a t i o n s  every 20 fee t  a long  t h e  l i n e s .  

u n t i l  t h e  anomaly w a s  completely o u t l i n e d ,  

I n t e r p r e  t a t  i o n  

In te rpre ta t ion  of t h e  magnetometer r e s u l t s ,  as 

a direct too l  fo r  l o c a t i n g  ore d e p o s i t s ,  i s  n e a r l y  impossible .  

Its i n d i r e c t  value,  as an  aid t o  i n t e r p r e t i n g  I.P. r e s u l t s ,  

j u s t i f i e d  t h e  survey.  

r e s u l t s  is mainly due t o  t h e  fact tllat t h e  known o r e  zones 

The problem of i n t e r p r e t i n g  t h e  

do no t  f i t  i n t o  a s p e c i f i c  magnet ic  response.  

t h e  mineralogy of t h e  ore bodies are such t h a t  one would 

expect t o  have a m a g  high over  an  ore body, y e t  t h e  areas 

For example, 

around one-half  of t h e  ore bodies i n  t h e  Texas Creek 

d ra inage  g i v e  a low magnet ic  response.  This  l o w  magnet ic  

response is also no t  due t o  t h e  fact  t h a t  t h e s e  areas are 

mined o u t  s i n c e  b o t h  t h e  " C l i m a x "  and t h e  t11800i1, which 

e i t h e r  are being  mined o r  be ing  prepared for  mining, both 

r each  t h e  s u r f a c e  or are very  close t o  it, and g i v e  a l o w  

magnet ic  response,  A l s o ,  some of t h e  deep o r e  bodies, 
0 0 0 0 019 
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"4600" "'4300" 8 "1900" are below areas of magnetic 

highs,  yet t h e  "4600" and t h e  "1900" are e s s e n t i a l l y  

mined ou t ,  and t h e  "4300" is  50 pe rcen t  mined. The 'i512ii 

ore body, which comes t o  t h e  su r face ,  i s  mined o u t  w i t h  

t h e  except ion  of a 40 - 50 foot t h i c k  crown p i l l a r  and 

is benea th  a mag high.  

is correlated t o  a magnet ic  response,  

. 

This  is t h e  only  o r e  body which 

The response must 

be due to1 s u l f i d e s  i n  t h e  crown p i l l a r .  

I n  conclus ion  t h e r e  does not  seem t o  be a 

c o r r e l a t i o n  between magnet ic  response and ore bea r ing  
I 

m i n e r a l i z a t i o n .  

CONCLUSIONS - 

A s l i g h t l y  mofidied g e o l o g i c a l  map is  p resen ted  

w i t h  t h e  main d i f f e r e n c e ,  from previous  maps, be ing  t h e  

a d d i t i o n  of major fo lded  s t r u c t u r e s  and a more detailed 

o u t l i n i n g  of f a u l t s  and f r a c t u r e  systems, Rock u n i t s  are  

s l i g h t l y  d i f f e r e n t  t han  those  of o t h e r  a u t h o r s  s i n c e  t h e  

mapping was t o  Conform t o  Current  mine terminology.  Genera l ly  

. outcrop  p a t t e r n s  and geo log ic  boundaries  c o r r e l a t e  w i th  

prev ious  au tho r s .  

A number of favourable  areas have been o u t l i n e d  
1 

for a d d i t i o n a l  work, The m o s t  i n t e r e s t i n g  l i e s  east and 

n o r t h e a s t  of t h e  C l i m a x  o r e  body. This  area i s  r e a d i l y  

accessible t o  underground d r i l l i n g  and should be of pr imary 

i n t e r e s t .  
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geochemical anomaly aroundAp the -  Dolly showing. Th i s  
J 1 .  * -  ."* .%-&?-, 

* - "*T.Z . - _  - ~ *  I-̂ .---.-. --. '. 
/- 

area is so l a r g e  as t o  make it impossible t o  p i ck  

specific d r i l l  t a r g e t s ,  therefore it is recommended 

t h a t  a d d i t i o n a l  close spaced l i n e s  be c u t  t o  be 

fol lowed up by a d e t a i l e d  s o i l  geochem survey,  

The area east and n o r t h e a s t  of t h e  Road 

showings i s  of some i n t e r e s t ,  Th i s  area has corresponding 

-- 
#. 

_-___ u I ~ x I  ~-. --_. '*U,b,..rC.r.luT,-n" "+".*a*-. G l t  .,2-%w**-"-*.- e-' 

magnetome,ter and geochemical h ighs  i n  a r a t h e r  res t r ic ted 
U. ma- ~.r.a-*w~n5L&wu.. 

ulrprlZEQ.rarO +-- n 2 "2 -  )I?- ~ - . *  

area, It is also i n  t h e  v i c i n i t y  of a n  I,P, anomaly-. 
._ -+--*-- .=..-..-- .---%-"..̂  * % ..".-. - ~ I . ... .I .---.-- 

-PI '+  

T h i s  area is  r e a d i l y  s i t u a t e d  f o r  e i t he r  bu l ldoze  s t r i p p i n g  
'., ,w 

and t r ench ing  or f o r  diamond d r i l l i n g .  
*.e.. - 
Another area, b u t  of l o w  p r i o r i t y ,  is l o c a t e d  

south t o  s o u t h e a s t  of t h e  "1800" ore body. This  area, poor  

i n  outcrop,  is  o u t l i n e d  by  h igh  geochemistry and magnetic 

response similar t o  t h o s e  over  t h e  f11800", "2000" and "2200" 

ore bodies. 

been found on t h e  n o r t h  end of t h i s  anomaly b u t  t h e  area 

The main i n t e r e s t  he re  i s  t h a t  s u l f i d e s  have 

covered by t h e  anomaly has  y e t  t o  be prospected.  
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TNEORY OF ORIGIN OF THE ULTRAMAFIC BODY 

From t h e  r e c e n t  work c a r r i e d  o u t  a t  t h e  mine, 

as w e l l  as  c u r r e n t  research be ing  conducted a t  t h e  Un ive r s i ty  

of B r i t i s h  Columbia and elsewhere,  s u f f i c i e n t  in format ion  

is available t o  t h e o r i z e  t h e  o r i g i n  of t h e  u l t r a m a f i c  body 

surrounding t h e  mine . 
On a r e g i o n a l  basis, a l l  t h e  u l t r a m a f i c  bod ie s  

w i t h i n  a twenty m i l e  r a d i u s  of Y a l e ,  B.C. have s e v e r a l  

f e a t u r e s  nn common. Genera l ly  they  are a l l  a s s o c i a t e d  

wi th  r e g i o n a l  zones of weakness, e i t h e r  i n  a northwestern 

d i r e c t i o n  o r  a nor thern  d i r e c t i o n ,  The v a s t  ma jo r i ty  of 

t he  bod ies  are s e r p e n t i n i z e d  o r  a l t e r e d  i n  such a manner 

e n s t a t i t e - o l i v i n e  rock can be regenera ted  f r o m  a s e r p e n t i n i z e d  

mass a t  a temperature  of 7OO0C and a p r e s s u r e  of  1000 bars, 

Previous  work a t  t h e  mine has  i n d i c a t e d  t h a t  such tempera tures  

t h a t  t h e  o r i g i n a l  rock type  is obscured,  Only one large 

rocks; t h e  remaining bodies  are surrounded by r e g i o n a l l y  

metamorphosed p e l i t i c  rocks.  There are a number of s m a l l ,  

i s o l a t e d ,  u l t r a m a f i c s  ad jacen t  t o  or  enclosed w i t h i n  

c r y s t a l l i n e  rocks  and t h e  pe t ro logy  is  s i m i l a r  t o  t h e  

- 

Gian t  Mascot ultramaf ics. 

Recent publ i shed  work i n d i c a t e s  t h a t  an  amphibole- 

Q were 'p resent .  P r e s s u r e  r equ i r ed  i s  common t o  those  e x i s t i n g  

w i t h i n  t h e  e a r t h ' s  upper c r u s t ,  

. . . . .23 
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What I a m  proposing is t h a t  t h e  r e g i o n a l  

d i s t r i b u t e d  u l t r a m a f i c  bodies e x i s t e d  as shal low bodies 
0 

which were metamorphosed i n t o  s e r p e n t i n i t e s  du r ing  r e g i o n a l  

metamorphism; probably  du r ing  t h e  Middle Cre taceous  (100 - 
115 m i l l i o n  y e a r s  B . P . ) .  During t h e  Upper Cre taceous  (80 

m i l l i o n  y e a r s  B.P.) 

Batho l i th .  During t h i s  i n t r u s i o n  t h e  Spuzzum engul fed  t h e  

Giant  Mascot u l t r a m a f i c  (as w e l l  as some o t h e r  u l t r a m a f i c s ;  

no tab ly  A r e a  4 and A r e a  7 u l t r a m a f i c s  on t h e  Nicke l  Synd ica t e  

" Claims a long  Cogburn Creek) .  The  Gian t  Mascot u l t r a m a f i c  

is surrounlded on at least  three sides;  t h e  sou the rn  con tac t  

of t h e  u l t r a m a f i c s  i s  obscured, b u t  m e t a s e d h e n t a r y  rocks  

are ve ry  close t o  t h e  con tac t .  

were a v a i l a b l e  from t h e  c r y s t a l l i n e  rocks  t o  metamorphose 

the s e r p e n t i n i t e  t o  produce t h e  p r e s e n t  r egene ra t ed  u l t r amaf i c .  

Enough hea t  and p r e s s u r e  

Many of t h e  p r e s e n t  s t r u c t u r a l  f e a t u r e s  are a 

result of t h i s  i n t r u s i o n ,  

u l t r a m a f i c  t h e  t w o  bodies moved upward; t h i s  v e r t i c a l  movement 

accounts  far t h e  long, n e a r l y  v e r t i c a l ,  limbs of t h e  s u r f a c e  

As t h e  i n t r u s i v e  engul fed  t h e  

folds; L e ,  t h e  f o l d s  are s t r e t c h e d  i n  a v e r t i c a l  p l a i n  and 

probably  compressed i n  t h e  h o r i z o n t a l  p l a i n ,  

movement al.so accoun t s  f o r  t h e  doming of t h e  u l t r a m a f i c  as 

Th i s  upward 

well as t h e  zone of weakness a long  t h e  d i o r i t e / u l t r a m a f i c  

con tac t .  The u l t r amaf i c ,  as it moved upward, would be 
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expected t o  be mere mobile,and as t h e  surrounding rocks 

cooled t h e  upward movement would cont inue  u n t i l  t h e  

coo l ing  effect  would overcome t h e  upward movement, and 

a s l i g h t  r e l a x a t i o n  would be s u f f i c i e n t  t o  cause a weakening 

a long  t h e  c o n t a c t  margins ,  

A number of pe t rog raph ic  problems are a l so  

expla ined;  e s p e c i a l l y  t h e  o r i g i n  of p o i k i l i t i c  hornblende 

c r y s t a l s .  

compatible as a pr imary minera l ;  i t  can ex is t  as  a 

T h e  hornblende .wi th in  a pyroxeni te  i s  no t  

secondary minera l ,  L e .  as a product  of some metamorphic 

process, Hornblende pyroxenites are p r e s e n t  i n  t h e  

no r the rn  ha l f  of t h e  u l t r a m a f i c  ( w i t h  a f e w  . except ions) ,  

Remember also t h a t  t h e  p l u t o n  surrounds t h e  u l t r a m a f i c  

on at Peast three sides, t h e  southern  c o n t a c t  of t h e  

u l t r a m a f i c s  is  obscured, w i t h  metasediments t o  t h e  south ,  

The main hea t  source  is  from t h e  no r th  and w e s t ,  Consequently,  

t h i s  h e a t  source  w a s  s u f f i c i e n t  only t o  produce hornblende 
I 

near the  source  of hea t :  i , e ,  t h e  no r th  h a l f  of t h e  u l t r a -  

mafic, 

t o  t h e  h e a t  source  w e  should encounter  more hornblende 

py roxen i t e s  , 

As w e  exp lo re  w e s t  of t h e  Brunswicks and closer 
1 -----.a=- * I  I I I - I c I I w - * -  _..~l.i .  
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