










The co-ord ina te  system used on t h e  maps which accompany 

t h i s  r e p o r t  a r e  n o r t h  and w e s t  e x t r a p o l a t i o n s  of t h e  G ian t  Nicke l  

~ i n e  co-ord ina tes .  The numbers on t h e  map r e p r e s e n t  t h e  d i s t a n c e  

- 
i n  f e e t  n o r t h  ( N )  and west ( W )  of  t h e  z e r o  p o i n t  e s t a b l i s h e d  a t  t h e  

mine s i t e .  

The surveyed l i n e  g r i d s  use  a f i v e  d i g i t  computer format  

'0 f o r  each s t a t i o n  l o c a t i o n .  The f i r s t  d i g i t  r e p r e s e n t s  t h e  t a r g e t  
k, 

a r e a  number, t h e  second two d i g i t s  r e p r e s e n t  t h e  l i n e  number and 

t h e  l a s t  two d i g i t s  r e p r e s e n t  t h e  s t a t i o n  number. F o r  example, 

3-04-05 r e p r e s e n t s  S t a t i o n  No. 5 on l i n e  4 i n  g r i d  a r e a  No. 3 .  

L I N E  CUTTING 

The surveyed g r i d s  on each t a r g e t  a r e a  were e s t a b l i s h e d  

i n  t h e  fo l lowing  manner; 

An i n i t i a l  base s t a t i o n  p o i n t  was chosen which could  

. be l o c a t e d  a c c u r a t e l y  on a i r  photos  and government t opograph ic  

maps. From t h i s  b a s e  s t a t i o n ,  b a s e  l i n e s  w e r e  surveyed us ing  a 

compass t r a n s i t  w i t h  t r i p o d  and a survey  cha in .  The b a s e  l i n e s  

'0 '". w e r e  c u t  w i t h  axe  and c h a i n  saw and c r o s s  l i n e s  e s t a b l i s h e d  a t  400 
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f t .  h o r i z o n t a l  i n t e r v a l s .  Each c r o s s  l i n e  was run from t h e  

, b a s e  l i n e  us ing  a  compass, a  cha in  and a  c l inometer  f o r  s l o p e  

c o r r e c t i o n s .  The c ross  l i n e s  were blazed and f lagged and under- 

,growth c u t  where necessary.  ~ n d i v i d u a l  s t a t i o n s  were e s t a b l i s h e d  

a t  100 f t .  i n t e r v a l s  along t h e  c r o s s  l i n e s  wi th  p i c k e t s  and co lour  

coded r ibbon.  Elevat ions were taken a t  each s t a t i o n  us ing  Thomrnen 

a l t i m e t e r s .  Claim pos t s  ad jacen t  t o  g r i d  l i n e s  were t i e d  i n t o  t h e  

g r i d .  
- 

GEOCHEMICAL SURVEY 

Geochemical s o i l  samples were taken a t  200 f t .  i n t e r v a l s  

a long t h e  c r o s s  l i n e s .  I n  add i t ion ,  s i l t  samples were taken a t  

0 streams which crossed t h e  g r i d  l i n e s .  The B s o i l  hor izon was 

sampled wherever poss ib le .  A mattock was used f o r  t r ench ing  and 

t h e  sample was placed i n  Kra f t  wet-s t rength envelopes us ing  a  

t rowel .  A l l  sample loca t ions  were f lagged and marked with co lour  

coded r ibbon and numbered according t o  t h e  g r i d  co-ordinate  system. 
s 

Frase r  ~ a b o r a t o r i e s  Ltd., 1175 West 15th  S t r e e t .  North 

Vancouver, assayed t h e  samples f o r  t o t a l  n i c k e l  and copper us ing  

t h e  fo l lowing procedure: One-half gram of t h e  -80 mesh f r a c t i o n  I 

I 

was d i g e s t e d  with n i t r i c  and p e r c h l o r i c  ac id .  The samples were I 

heated  u n t i l  t h e  p e r c h l o r i c  a c i d  was consumed. This  was followed 
i 
j 

by bulk ing  t h e  sample t o  s tandard  volume. Values f o r  n i c k e l  and j 

0 
copper were obtained with an atonxc absorpt ion  spectrometer .  i 

I 
I 
i 
i 
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AREA 1 

0 
INTRODUCTION 

Geological mapping of Area 1 has been completed on' a reconnaiss- 

ance target-area basis using both loop and grid-line traverses. 

Because the topography is rugged. with abundant cliffs. the use of 

grid lines for mapping control was limited to the area west of Ox 

Lake. Daily loop traverses. using aerial photographs for control. 

were used to map approximately 80 percent of the area. 

The southern half of the area is underlain by metamorphosed 

Chilliwack G;OU~ Rocks. North of this group is an east-west band of 

diorite/pyroxenite; this rock type makas up the bulk of the Old Settler 

Ridge. Peridotite is exposed west of Old Settler Lake and in a lopolith 
I 

0 
shaped intrusion on the southeastern side of the Old Settler. 

! 
! Diorite crops out north of Ox Lake and on the west side of the area. I 
I , 

Northwest and east-west trending faults are the most common: I 
8 - 

followed by northeast trends. The east-west faults, generally. appear 

to be the youngest. I 
Abundant massive and disseminated pyrite with minor pyrrhotite i 

I 

occur in the diorite/pyroxenite, and minor pyrrhotite with traces of 
1 
i 

chalcopyrite are found to occur in some of the pyroxenite bodies. 

0 
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AREA 1 

0 
LOCATION AND ACCESS 

Area 1 l i e s  i n  t h e  v i c i n i t y  of Old s e t t l e r  and Ox Lake. The 

i n t e r s e c t i o n  of Mine coordinates  27.400 N and 20,800 W a r e  a t  t h e  

source of Old S e t t l e r  Creek. The Old S e t t l e r  Mountain (e lev .  6994 f e e t )  

i s  t h e  h i g h e s t  po in t  on an e a s t  t r end ing  r i d g e  which d i v i d e s  t h e  a r e a  

i n t o  nor th  and south ha lves .  

The a r e a  c o n s i s t s  of very-steep h i l l s  and c l i f f s :  r e l i e f  v a r i e s  

from approximately 4500 t o  7000 f e e t .  The a r e a  mapped covers n e a r l y  

four  square  m i l e s .  

Access i s  d i f f i c u l t :  snow g e n e r a l l y  covers most of t h e  a r e a  except  

dur ing  t h e  summer months. Access t o  t h e  southern  h a l f  of t h e  a r e a  i s  

by a poor ly  def ined foo t  t r a i l  up Daioff Creek, which d r a i n s  O x  Lake: 

0 
t h e  t r a i l  begins a t  an e l eva t ion  of 3000 f e e t ;  t h e  walk i n  i s  n o t  d i f f -  

i c u l t .  b u t  it t akes  about t h r e e  hours .  Other than  t h i s  t r a i l ,  access  

i s  r e s t r i c t e d  t o  h e l i c o p t e r s .  

ROCK TYPES 

R e l a t i v e l y  abundant outcrops have enabled a  f a i r l y d e t a i l e d  exam- 

i n a t i o n  of t h e  rocks and s t r u c t u r e s .  Due t o  t h e  map s c a l e .  some rock 

types  and small  s c a l e  s t r u c t u r e s  have been d e l e t e d .  

The rock types  a r e  a s  follows: 

Metasediments 

Late  Paleozoic ,  Chill iwack Group. metamorphosed sediments and 

-0 vo lcan ic  rocks a r e  wel l  exposed i n  t h e  southern h a l f  of  t h e  nrea ,  

, 
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and metasediments underlie a small part of the northwest part 

0 of the map area. 

At least five different rock types are represented, but due 

to map scale and the lack of any marker horizons the individual 

rock types are not differentiated on the map (see Figure 1). 

Argillite is the most common clastic rock type. It is very- 

fine grained. usually massive but shows thin beds. dark gray to 

black, and often siliceous. 

Quartzite is prominent, and it is medium-grained and occurs - 

in massive beds; no original bedding is seen. The quartzite is 

typically tan in colour due to the cementing agent. 

A ten foot thick bed of marblized limestone is exposed in and 

0 near a copper-skarn deposit (mapped by I. Rote, 1970) northwest 

of Ox Lake. The marble is a slightly recrystallized, poorly 

consolidated, coarse- to very-coarse grained. gray to blueish- 

gray rock. 

Two types of metamorphosed volcanic rocks are present: a 

weakly metamorphosed basalt and a volcanic rock which has been 

subjected to higher grade (probably dynamic) metamorphism and is 

now represented by a greenstone. The basalt is a very-fine grained. 

hard. black unit, which breaks easily along foliation planes. 

Pyrite is abundant, and probably exceeds 3 percent. The greenstone 

is pale gray to green, locally olivine-green. quartz bearing volcanic 

0 
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rock .  This  u n i t  a l s o  breaks e a s i l y  a long planes of f o l i a t i o n .  

No  s u l f i d e s  were seen. This rock u n i t  i s  confined t o  t h e  h i g h l y  

0 
f a u l t e d  a r e a  south of Old S e t t l e r  Peak. 

Dior i te /pyroxeni te  

This  u n i t  i s  exposed i n  an east-west t r end ing  band which 

d i v i d e s  t h e  a rea  i n t o  nor th  and south ha lves .  The Old S e t t l e r  

Mountain and assoc ia ted  r idges  a r e  composed of t h i s  rock type .  

The t y p i c a l  rock i s  dark gray,  medium- t o  f ine-grained,  hard ,  and I 
composed mainly of amphiboles, l e s s e r  amounts of pyroxenes and up 

t o  15 percent  f e ldspa r .  A c t i n o l i t i c  a l t e r a t i o n  i s  u s u a l l y  p r e s e n t ,  
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i n t r u d e d  along f a u l t s .  

D i o r i t e  

0 
D i o r i t e  i s  found i n  s e v e r a l  widely s c a t t e r e d  a r e a s ,  no tab ly  

i n  t h e  southwest, immediately nor th  of  Ox Lake, and i n  t h e  nor th-  

west corner  of t h e  a rea .  

This  u n i t  i s  s i m i l a r  t o  t h e  d i o r i t e  i n  Area ' s  3 ,  4,  and 5.  

It i s  medium-grained, l ight -gray ,  hornblendic d i o r i t e .  Genera l ly  

t h e  d i o r i t e  i s  f r e sh  but t h e r e  may be l o c a l  c h l o r i t i z a t i o n  of 

hornblende, Magnetite is u s u a l l y  absen t .  

Th-e rocks nor th  of Ox Lake a r e  somewhat anomalous i n  t h e i r  

appearance t o  t h e  t y p i c a l  d i o r i t e .  This  sequence more c l o s e l y  

resembles Late  Cretaceous, Coast Range Quar tz  Dior i te :  except  t h a t  
I 

t h e  t o t a l  qua r t z  content  i s  probably l e s s  than  t e n  pe rcen t .  This  

0 
d i o r i t e  i s  l ight -gray ,  medium-to f ine-gra ined ,  and very massive. 

Hornblende i s  more abundant than b i o t i t e  by more than  f i v e  t o  one: 

t h e s e  mafics account f o r  approximately 15-20 percent  of t h e  cons t -  

i t u e n t s .  The hornblende i s  only  s l i g h t l y  a l t e r e d  t o  c h l o r i t e ;  

b i o t i t e  i s  f r e s h .  Magnetite i s  u s u a l l y  p r e s e n t ,  but  i t s  occur- 

rence  i s  f a i r l y  sporadic .  Quar tz  v a r i e s  g r e a t l y  from sample t o  

sample, and it may represent  from 3 t o  15 percent .  

P e r i d o t i t e  

This  u n i t  i s  confined t o  two a r e a s ,  west of Old S e t t l e r  Lake 

and n o r t h e a s t  of Ox Lake. The rock weathers t o  a l i g h t  brown t o  

buff  coloured c lay - l ike  m a t e r i a l ,  and t h e  weathering may extend 

-0 
a s  deep a s  one inch.  The p e r i d o t i t e  i s  f ine-gra ined  t o  a p h a n i t i c  
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proxen i t e  and n icke l  values have been on t h e  o rde r  of 0.22 pe rcen t .  

0 
No copper va lues  a r e  repor ted  wi th in  t h e  pyroxeni tes  and a s  y e t  t h e  

f a u l t  zones have no t  been t e s t e d .  

GEOLOGY-STRUCTURE - 
The metasedimentary u n i t  is h igh ly  deformed, and it has undergone 

s e v e r a l  episodes of deformation. Since our  i n t e r e s t  i n  t h i s  rock type  

i s  l i m i t e d  t h e  only s t r u c t u r a l  f e a t u r e  noted was s c h i s t o s i t y .  The rocks 

have a  wel l  developed s c h i s t o s i t y  comparable t o  t h e  o v e r a l l  r eg iona l  t r end :  

northwest with a  s t e e p  d i p  t o  t h e  n o r t h e a s t .  

Severa l  f a u l t  s e t s  t r a v e r s e  t h e  a r e a .  The most prominent occupies 

a  b e l t  i n  t h e  c e n t r e  of t h e  area ;  t h e y  t r e n d  east-west and northwest .  
I 

The east-west t r e n d  i s  common throughout t h e  a rea .  A moderate n o r t h e a s t  

0 t r e n d  i s  common west of Old S e t t l e r  Lake and near  Ox Lake. A weakly 

developed north-northwest t o  nor th-nor theas t  t r e n d  i s  a l s o  p resen t .  A l l  

f a u l t s  appear  t o  be high angle .  

Age r e l a t i o n s h i p  of t h e  f a u l t s  a r e  d i f f i c u l t  t o  determine, bu t  

g e n e r a l l y  t h e  east-west and northwest systems o f f s e t  t h e  o t h e r s .  I t  i s  

i n t e r e s t i n g  t o  no te  t h a t  t h e  pyroxeni te  bodies  a r e  commonly a s s o c i a t e d  

with t h e  east-west  f a u l t s .  

INTERPRETAT I O N S  

The most i n t e r e s t i n g  aspect  of Area 1 i s  t h e  widespread s u l f i d e  

m i n e r a l i z a t i o n .  F ine ly  disseminated p y r r h o t i t e  i s  common i n  t h e  pyro- 

0 
x e n i t e s ,  a s say  va lues  a r e  on t h e  order  of 0.2% X i .  Massive and disseminated 
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su lph ides ,  mainly p y r i t e  with t r a c e s  of p y r r h o t i t e  and poss ib ly  

0 c h a l c o p y r i t e ,  a r e  common throughout t h e  Old S e t t l e r  ~ i d g e  a s  l e n s e s  

and e l i p t i c a l  pa tches  20 t o  50 f e e t  wide; only  a few of t h e s e  patches 

have been c h i p  sampled and assay  r e s u l t s  were g e n e r a l l y  n o t  t o o  . 

encouraging, b u t  no t  enough sampling h a s  been done t o  f u l l y  eva lua te  

t h e  a r e a .  

The most favourable  rock type  i s  found i n  t h e  nor thern  

h a l f  of t h e  a r e a  and southeas t  of t h e  o l d  S e t t l e r  Peak. No geochemical 

o r  geophysical  d a t a  has  been c o l l e c t e d  i n  t h e s e  a r e a s .  A c o n t r o l  g r i d  - 

i s  needed i n  t h i s  a rea  s o  a d d i t i o n a l  d a t a  can be c o l l e c t e d  and evaluated.  

Access i s  by h e l i c o p t e r  only.  

From an a i r  photo s tudy conducted i n  t h e  sp r ing ,  

0 abundant l i n e a r s  t r a v e r s e  t h e  a r e a  ( ~ i g u r e  2 ) .  The s t r i k e  of t h e s e  

l i n e a r s  a r e  p l o t t e d  on an o r i e n t a t i o n  diagram ( ~ i g u r e  3 ) .  I n  an a t tempt  

t o  exp la in  t h e s e  l i n e a r  f i g u r e s  a d d i t i o n a l  diagrams have been p l o t t e d :  

F igure  4 i s  a p l o t  of f a u l t  d i r e c t i o n  and Figure  5 i s  a p l o t  of j o i n t  

d i r e c t i o n s .  S c h i s t o s i t y  has  no t  been p l o t t e d  because wi th  only  one 

except ion,  a l l  s c h i s t o s i t y  f a l l s  wi th in  a northwest d i r e c t i o n .  

It i s  apparent i n  F igure  3 t h a t  east-west  l i n e a r s  seem 

t o  be t h e  most important .  Also prominent a r e  west-southwest, northwest 

and west-northwest f r a c t u r e s :  weak northwest and n o r t h e r l y  l i n e a r s  a r e  

of l e s s e r  importance. I 
I ! 

I n  f i g u r e  4 t h e  east-west and west-northwest f a u l t  i 
i 
I 

d i r e c t i o n s  a r e  t h e  most prominent, followed by n o r t h e r l y  t r e n d s  and I 

n o r t h e a s t e r l y  and northwester ly t r ends .  It appears  t h a t  most of t h e  











w h i l e  do ing  r e g i o n a l  p rospec t ing ,  The most i n t e r e s t i n g  d i s c o v e r y  

i s  on an  o l d  logging  road west  of a r e a  4.  G e n e r a l l y , t h e  a r e a  i s  on 

a n o r t h  f a c i n g  s t e e p ' s l o p e ;  t h e  lower p o r t i o n s  have been logged 

making walk ing  i n  t h e s e  a r e a s  r a t h e r  d i f f i c u l t .  
L 
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0 v a r i e s  from almost  e n t i r e l y  of b l a c k  hornblende t o  coarse-  

g r a i n e d  b l a c k  hornblende w i t h  i n t e r s t i t i a l  p l a g i o c l a s e .  

Normally t h e  dykes a r e  unminera l ized .  

Py roxen i t e s  
I 

Except f o r  a few l o c a l  p y r o x e n i t e  occur rences ,  t h i s  

u n i t  i s  made up of t h e  ho rnb lend ic  phase .  I t  i s  coarse-  

g r a i n e d  and dark  brownish-black ho rnb lend ic  py roxen i t e .  

The p o i k i l i t i c  t e x t u r e  is r a r e l y  seen ,  and g e r e r a l l y  t h e  
- 

harnblende c r y s t a t l s  a r e  u n a l t e r e d ,  S u l f i d e  m i n e r a l i z a t i o n  

i s  impress ive ,  bo th  p y r r h o t i t e  and c h a l c o p y r i t e  a r e  p r e s e n t .  

P y r r h o t i t e  occurs  a s  l a c y  i n t e r s t i t i a l  m a t e r i a l  and as 

0 c l u s t e r s .  Cha lcopyr i t e  is  on ly  a s s o c i a t e d  w i t h  p y r r h o t i t e .  

The upper p a r t  of Area 7 was ve ry  q u i c k l y  examined 

on a reconna issance  b a s i s .  T h i s  a r e a  is l o c a t e d  on a  

n o r t h  f a c i n g  r i d g e  above t h e  3500 f o o t  l e v e l  ( s e e  map 3 ) .  

The rock types  a r e  s i m i l a r  t o  t h o s e  found i n  t h e  lower - - 

area. The most abundant rock is  a  coarse-gra ined  hornblende 

p y r o x e n i t e  w i t h  l o c a l l y  abundant d i ssemina ted  p y r r h o t i t e  

a n d l e s s e r  amounts of c h a l c o p y r i t e .  Away from t h e  t a r g e t  
1 

area, d i o r i t e  is t h e  most common rock type .  The s u l f i d e s  

are s p o r a d i c a l l y  d i s t r i b u t e d  th roughout  t h e  rock.  P o s s i b l y  

g r a d i n g  i n t o  t h e  hornblende p y r o x e n i t e  i s  a  mafic ,  medium- 

& \ qra ined ,  hornblende d i o r i t e .  T h i s  d i o r i t e  may c o n t a i n  - 

up t o  

zones  

7 5  pe rcen t  b l a c k  hornblende.  

of a  medium-grained more l e u c  

Smal 

o c r a t  

1 d i scon t inuous  

i c  hornblende 
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d i o r i t e ,  conta in ing  15 - 25 pe rcen t  coa r se  gra ined  

C) hornblemde, a r e  p resen t  w i t h i n  t h e  mafic d i o r i t e  . 
The d i o r i t e  conta ins  minor amounts of p y r i t e .  

GEOLOGY - STRUC'PURE 

A s  y e t  no major s t r u c t u r a l  f e a t u r e s  have been seen,  

b u t  s e v e r a l  minor f e a t u r e s  a r e  p r e s e n t .  From t h e  f r a c t u r e  p a t t e r n  

s t u d y  (Figure  4) t h r e e  s u r f i c i a l  l i n e a r  p a t t e r n s  were recognized. 

The s t r o n g e s t  t r e n d  i s  a genera l  east-west system followed by a 

n o r t h e a s t  t r end ,  and f i n a l l y  a poor ly  developed north-northwest 

t r e n d .  These l i n e a r  p a t t e r n s  appear t o  correspond t o  mapped j o i n t  
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0 
PERSONNEL 

The author was P ro j ec t  Manager and c a r r i e d  o u t  

t h e  program under t h e  supervision of M r .  W .E .  Clarke, P.Eng. The 

geologica l  mapping was ca r r i ed  ou t  by M r .  R .  Gonzalez, B.Sc., M.Sc. 

( ~ e o l o g y )  and M r .  R.  Wehr, B.A. (Geology) . 
Personnel employed, toge ther  with wages paid 

which a r e  app l icab le  t o  t h i s  r epor t ,  a r e  summarized a s  follows: 

Days Worked & 
Dates Employed Wage Rates Amount Paid - 

R. Gonzalez September 11 
1621 S t .  Georges S t .  t o  
North Vancouver, B.C . November 5 30 @ $40/day $1,200.00 

R. Wehr September 11 
81405 - 8 t h  Ave. t o  0 Federa l  Way, Wash. November 5 30 @ $35/day 1,050.00 

B. Barker September 11 
2607 West 23rd Ave. t o  
Vancouver, B . C . September 2 9 10 @ $2O/day 200.00 

G. Clarke  September 11 
8090 Sussex Ave. t o  
Burnaby, B.C . . September 2 9 10 @ $2O/day 200.00 

F. Cannon September 11 
1180 West 57th Ave. t o  
Vancouver, B.C. September 29 11 @ $22/day 242.00 

H. Bruce September 11 
4474 West 5 th  Ave. t o  

. Vancouver, B . C . September 29 11 @ $22/day 242.00 

S. White September 11 
5312 Edward S t r e e t  t o  
Burnaby, B. C . September 29 10 @ $22/day 220.00 

0 
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Days Worked 

Dates Employed & Wage Rates  Amount Pa id  

B. Eger ton  October 2 0 
0 1670 W e s t  8 t h  Ave. t o  

Vancouver, B .C . November 5 10  @ $25/day $ 250.00 

S. Meth September 11 
73 E a s t  Has t ings  S t .  t o  
Vancouver, B.C. November 5 35 @ $30/day 1 ,050 , O O  

H. Chang September 11 
73 E a s t  ~ a s t i n g s  S t .  t o  
Vancouver, B .C . November 5 32 @ $30/day 960.00 

T o t a l  Amount Paid  $5,614.00 

EXPENDIm RES 

Labour $5,614.00 
Camp o p e r a t i o n  and accommodation 4,539.00 
Assaying (280 geochemical and rock samples 

@ $1.00 p e r  sample) 280.00 
Engineer ing  s u p p l i e s  734.00 

0 V e h i c l e  o p e r a t i o n :  
H e l i c o p t e r  c h a r t e r  1 8  h r s .  @ $150/hr.$2,700 
Land t r a n s p o r t  1 ,309  

4,009.00 

$15,176.00 

Percen tage  App l i cab le  t o  each t a r g e t  a r ea :  
AreaNo .  1 50% $7,588.00 
Area No. 2 7.5% 1,139.00 
Area No. 5 7.5% 1,139.00 
A r e a N o . 7  35% 5,310.00 . 

$15,176 .oo 
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