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I . I NTRODUCT I ON 

Locat ion  and Access 

The Nickel  1,2 ,3 ,  t h e  Lorne and t h e  Super 1,2  and 3 form a group o f  adjacent 
claims on Deer Bay, To f ino  I n l e t ,  Vancouver I s l a n d  (F igure 1 ) .  
about 25 km ENE o f  t h e  town o f  Tofino, and may be reached by a i r  ( h e l i c o p t e r  o r  
f l oa tp lane )  o r  by boat from To f ino  o r  several o the r  p o i n t s  along Tof ino  I n l e t .  

Th is  p roper ty  i s  

The ground i s  steep, h e a v i l y  fo res ted  and ranges f rom sea l e v e l  t o  950 m. There 
are good exposures on t h e  coast l i n e  and a l s o  i n  numerous b lu f f y  outcrops, 
espec ia l l y  a t  h igher  e levat ions.  
as a base f o r  t h e  work repor ted here, c a r r i e d  o u t  i n t e r m i t t e n t l y  over t h e  p e r i o d  
May 26-October 24 by P.C. LeCouteur, S.B. Noakes, I.J. Talbot  and M.J. Gray. 

( b )  Proper ty  D e f i n i t i o n  and H i s t o r y  

A cabin on t h e  p roper t y  was repa i red  and used 

0 
The proper ty  i s  shown on F igure  2 ,  and d e t a i l s  o f  t h e  c la ims are  given i n  Table 
1. 

TABLE 1 

DETAILS OF CLAIMS 

CLAIM UNITS RECORD NO. RECORDING DATE DUE DATE 

NICKEL 1 4 1048 October 24, 1980 October 24, 1985 
2 8 1338 November 12, 1981 November 12,1985 
3 8 1339 November 12,  1981 November 12,1985 

LORNE 12 1341 November 12, 1981 November 12,1985 
SUPER 1 16 2150 May 10,  1984 May 10, 1987 

2 16 2151 May 10, 1984 May 10, 1987 
3 10 2152 May 10, 1984 May 10, 1987 

Super 1 , 2 , 3  were grouped on May 7, 1985 
Nickel 1 ,2 ,3  and Lorne were grouped October 3, 1983. 
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GEOCHEMICAL SURVEY 

Soi 1 s 
S i  I t s  
Rocks 

To ta l  Length Trenched 
Trench Rock Chip Samples 

GEOLOGICAL SURVEY 

Scale o f  Map 
Area Surveyed 

The proper ty  has been explored i n t e r m i t t e n t l y  s ince about 1898 and a number of 
showings o f  several types have received some work, most ly  i n  t h e  1960's. These 
showings i nc lude  Au quar tz-ve ins,  Mo-Cu skarns, and Ni-Cu-PGM m i n e r a l i z a t i o n  i n  
amphibolite. They are  best  described i n  t h e  B.C. Dept. Mines Annual Report f o r  
1963 (pp. 115-117) w i t h  a d d i t i o n a l  i n fo rma t ion  i n  t h e  1966 (p. 74) and 1967 (p. 
75) BCDM Annual Reports. 

NICKEL 1,2,3 and LORNE GROUP SUPER 1,2,3 GROUP 

51 97 
2 1 

31 20 
7 

11.1 m 

1:5,000 1:5,000 
2.5 km2 0.5 km2 

The ground covered by t h e  Nickel  1,2,3 and Lorne c la ims was owned by Lorne 
Hanson, a To f ino  prospector, from t h e  1950's u n t i l  h i s  death i n  1984 when they 
were acqui red by h i s  associate, P.C. Buckland o f  Vancouver. 
(R.J. Sharp, I.M. Mason) examined t h e  proper ty  and a b r i e f  geochemical, geolog i -  
c a l  and geophysical program was c a r r i e d  ou t  (See Assessment repo r t  by I.M. 
Mason). The a d j o i n i n g  Super 1,2 and 3 claims were purchased by Buckland and t h e  
combined c la ims wereopti  oned t o  Comi nco i n  1985. 

I n  1984 Cominco 

I n  t h e  1963 BCDM Annual r e p o r t  (P. 116) i t  was repor ted  t h a t  a small Ni-Cu 
minera l i zed  zone, on t h e  NW s ide  o f  t h e  i n l e t  opposi te  S i m i l a r  Is land,  contained 
platinum-group metals. 
m ine ra l i za t i on  have been t h e  main focus o f  t h e  geo log ica l  and geochemical work 
repor ted here. 

( c )  Summary o f  Work Done 

Th is  showing ( "To f ino  N ick le " )  and t h i s  s t y l e  of 

The work done on t h e  c la ims i s  summarized i n  Table 2. 

TABLE 2 

SUMMARY OF WORK DONE 

11. GEOLOGY 

(a)  Object ives 

The ob jec t i ves  o f  t h e  geologica l  work were t o  understand t h e  reg iona l  s e t t i n g  
and con t ro l s  of m i n e r a l i z a t i o n  a t  t h e  main Cu-Ni-PGM showing, and t o  prospect 
t h e  surrounding area f o r  m ine ra l i za t i on  o f  s i m i l a r  s t y l e .  Examination o f  t h e  
showing requ i red  d r i l l i n g  and b l a s t i n g  trenches, mapping and c h i p  sampling. 
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a (b) Resu l ts  and I n t e r p r e t a t i o n s  

Regional S e t t i n g  

Regional mapping by M u l l e r  and Carson (GSC Paper 68-50, 1968) i nd i ca tes  t h e  
proper ty  l i e s  w i t h i n  a b e l t  o f  rocks assigned t o  t h e  Palaeozoic Sicker  Group, o r  
t h e i r  metamorphosed equivalents. 
emplacement o f  t h e  mid t o  Upper Jurass ic  I s l a n d  I n t r u s i v e s ,  r e s u l t e d  i n  a number 
o f  en igmat ic  gneiss un i t s ,  c o l l e c t i v e l y  termed t h e  "West Coast C r y s t a l l i n e  
Complex" by M u l l e r  and Carson. 

Gnei sses 

I n  t h a t  p a r t  o f  t h e  c la ims shown i n  P la te  1 t h e  p r i n c i p a l  rock-type i s  f i n e  t o  
medium-grained pa le  grey, brownish weathering, p o o r l y  f o l i a t e d  gneiss. 
s i s t s  e s s e n t i a l l y  o f  p lag ioc lase  and quar tz  w i t h  5 4 0 %  ragged a l igned l a t h s  of 
c h l o r i t e .  These rocks a re  thought t o  be metamorphosed equiva lents  of S icker  
Group l i t h o l o g i e s ,  poss ib l y  s i l i c i f i e d  i n te rmed ia te  t o  a c i d  vo lan ics o r  vo l can i -  
c l a s t i c s .  No t e x t u r a l  evidence bear ing on t h e i r  o r i g i n  was found, bu t  whole 
rock analyses o f  t y p i c a l  gneiss (LR530, LR552, LR563 i n  Table 4 )  a re  no tab le  f o r  
t h e i r  h i g h  s i l i c a  leve ls .  A t h i n  band of coarse garnet-diopside marble was seen 
i n  one l o c a l i t y .  

The metamorphism, thought t o  be coeval w i t h  

It con- 

Dur ing prospec t ing  p y r i t e  was noted i n  gneiss i n  severa l  areas, usua l l y  i n  minor 
amounts, and some of these were analysed f o r  t r a c e  elements (Table 3, P l a t e  1). 
The area i n d i c a t e d  by samples LR613-621 i s  p a r t i c u l a r l y  no tab le  f o r  t h e  presence 
of laminated p y r i t i c  bands up t o  several cm wide i n  zones up t o  3 m widths, t h a t  
may con ta in  up t o  10% p y r i t e  i n  gneiss. 
unencouragi ng. 

0 
Analyses o f  a l l  these rocks were 

Amphi bo1 i t e s  

I n  many exposures, p a r t i c u l a r l y  well-seen a long t h e  coast, t h e  pa le  gneisses 
conta in  numerous dark grey t o  green amphibo l i te  bands. These l i e  more o r  l e s s  
p a r a l l e l  t o  t h e  f o l i a t i o n  o f  t h e  gneiss, a l s o  possess a weak f o l i a t i o n ,  range 
from a few cm t o  severa l  metres i n  thickness, and l o c a l l y  make up t o  50% of 
l a rge  outcrop areas. They a re  thought t o  represent  a swarm o f  bas ic  s i l l s  
probably r e l a t e d  t o  t h e  Upper T r i a s s i c  Karmutsen vo l can ic  episode. 

I n  t h i n  sec t i on  t h e  amphibol i tes a r e  f i n e  t o  medium grained, poor ly  fo l i a ted ,  
and cons is t  of about 70% green amphibole and 30% plag ioc lase.  Analyses (Table 
4)  i n d i c a t e  most have b a s a l t i c  compositions, except f o r  2 samples (LR537, LR589) 
from t h e  main showing, which a re  u l t rabas ic .  Some analyses o f  N i ,  Cu, P t  and Pd 
(Table 3) i n d i c a t e  t h e  l e v e l s  o f  these elements i n  unmineral ized amphibolite. 
Apart from t h e  main showing no o the r  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  was loca ted  i n  
amphibolites, a l though one sample (LR622, Table 3 )  does conta in  minor Cu i n  
chalcopyr i te .  

Main Showing 

The main Cu-Ni-PGM showing i s  loca ted  beside a smal l  creek a t  275 m ASL on t h e  
SW-facing s lope above t h e  small  bay 1/2 km n o r t h  o f  S i m i l a r  I s l a n d  (P la te  1). 
It may be reached by a rough t r a c k  from t h e  cabin a t  water ' s  edge on t h e  west 
s ide  o f  t h e  bay. 
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A t  t h e  showing, an outcrop some 10x30 m, several bands o f  dark grey t o  green 
amphibol i te  a r e  i n t e r l a y e r e d  somewhat i r r e g u l a r l y  i n  l e u c o c r a t i c  gneiss. The 
s e t t i n g  i s  thus no t  u n l i k e  t h a t  seen elsewhere on t h e  claims, except f o r  t h e  
pa le  co lou r  o f  some gneisses, which gives them an a n o r t h o s i t i c  aspect, and f o r  
t he  u l t r a b a s i c  composit ion o f  t h e  amphibo l i t i sed  s i l l s  (analyses LR537, LR589 i n  
Table 4). Sample LR530 (Table 4 )  i s  representa t ive  o f  gneiss f rom t h e  showing. 

There i s  some p y r i t e  disseminated i n  t h e  gneiss, p a r t i c u l a r l y  c lose  t o  t h e  
amphi b o l i t e ,  bu t  t h e  impor tant  su lph ide concentrat ions, genera l l y  1 0 4 0 %  su l -  
phide, a r e  i n  t h e  amphibol i te. The p r i n c i p a l  su lph ide  i s  p y r i t e  bu t  chalcopy- 
r i t e  may l o c a l l y  be dominant and form 50% o r  more o f  a hand specimen. 
minera ls  i n c l u d e  p y r r h o t i t e ,  magnetite, v i o l a r i t e ,  m i l l e r i t e  and pent land i te .  
d e t a i l e d  pe t rograph ic  study o f  some 23 rocks from t h e  main showing i s  inc luded 
as Appendix C. 
poss ib ly  merenskyite, bu t  no p la t inum c a r r i e r  was found. 

Accessory 
A 

I n  t h i s  study a pa l lad ium ant imono- te l lu r ide  was i d e n t i f i e d ,  

A geolog ica l  map o f  t h e  main showing w i t h  sample l o c a t i o n s  and trenches i s  shown 
as P l a t e  2, and sketches o f  t h e  trenches as p l a t e  3. A n a l y t i c a l  r e s u l t s  of rock 
samples and c h i p  samples a re  given i n  Table 5. Two s e l e c t  samples w i t h  h i g h  P t  
and Pd were analysed a t  two d i f f e r e n t  l a b o r a t o r i e s  f o r  a l l  t h e  PGM p l u s  Re and 
Au, w i t h  t h e  r e s u l t s  shown i n  Table 6. F a i r  agreement i s  ind icated,  except f o r  
Re, and these values genera l l y  conf i rm the  P t  and Pd l e v e l s  repor ted  e a r l i e r  by 
t h e  cheaper Pb-co l lec t ion  method o f  analysis. The dominance o f  Pd over P t  and 
t h e  much l e s s e r  amounts o f  o ther  PGM are  o f  note. 

Although deformation and low grade metamorphism have obscured evidence of a mag- 
matic o r i g i n  o f  t h e  m i n e r a l i z a t i o n  i t  i s  poss ib le  t h a t  t h e  su lph ides were i n t r o -  
duced as an immisc ib le  su lph ide  l i q u i d  component o f  an u l t r a b a s i c  magma a t  t h e  
t ime o f  s i l l  i n j e c t i o n .  The h i g h  Pd/Pt r a t i o  may i n d i c a t e  p r e f e r e n t i a l  remobi l -  
i z a t i o n  o f  PGM (see Appendix C) d u r i n g  metamorphism. 

@ 

I11 . GEOCHEMISTRY 

Objec t ives  

An o r i e n t a t i o n  s o i l  survey i n  t h e  immediate area o f  t h e  main showing was 
intended t o  t e s t  t h e  usefu lness o f  Cu and N i  analyses o f  s o i l s  i n  d e t e c t i n g  
m i  nera l  i zed amphi bo1 i t e  bands. 

A s o i l  survey was c a r r i e d  ou t  over a wider  area cent red  on t h e  showing t o  l o c a t e  
any Cu and N i  anomalies. 

(b )  Methods 

A g r i d  was s e t  ou t  us ing  t o p o f i l  and compass f o r  con t ro l .  
a s lope-corrected 100 m apar t  were l a i d  out  f rom a base l i n e  through t h e  show- 
ing. 
nominal 30 m sample i n t e r v a l .  
3990 m o f  l i n e .  

F i v e  l i n e s  spaced a t  

L ines  were run a t  225" w i t h  a The base l i n e  connects t h e  300 m s tat ions.  
Three s i l t s  and 148 s o i l s  were c o l l e c t e d  over 
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. Samples were obta ined by s o i l  auger o r  spade, most ly  o f  t h e  B horizon. 
hor izon  was l i g h t  t o  dark brown and va r ied  f rom g r a v e l l y  t o  clayey. 
were tagged w i t h  f l a g g i n g  and s o i l s  t r a n s f e r r e d  t o  K r a f t  envelopes. 
noted a t  each s i t e  were recorded and are  g iven i n  Table 8, a long w i th  t h e  Cu and 
N i  analyses. 

Th is  
S ta t ions  
D e t a i l s  

Bedrock i n  t h e  area o f  t h e  g r i d  was i d e n t i f i e d  i n  numerous outcrops as leucocra- 
t i c  gneiss w i t h  bands o f  amphibol i te. 
l a r g e  b locks i n  some areas suggests t h a t  downslope movement must have been 
considerable. Th is  w i  11 a f f e c t  t h e  usefulness o f  s o l  1 surveys. 

Slopes a re  steep and t h e  presence of 

Methods o f  ana lys i s  f o r  a l l  r e s u l t s  i n  t h i s  r e p o r t  a r e  g iven i n  Table 7. 
where i n d i c a t e d  by t h e  n o t a t i o n  "analyses by an ou ts ide  l abo ra to ry "  under each 
t a b l e  o f  resu l t s ,  a l l  analyses were done i n  Comincols Vancouver Exp lo ra t i on  
Lab. 
Assay Labs Ltd. o f  Toronto, except f o r  3 analyses o f  PGM by I C 1  Labora tor ies  of 
England (Table 6). 

Except 

The ou ts ide  labora tory ,  used f o r  Pd, P t  and some Au analyses, was X-Ray 

A l l  analyses were by standard, w e l l  known methods. 

(c )  Resu l ts  and I n t e r p r e t a t i o n s  

Resul ts  o f  t h e . o r i e n t a t i o n  s o i l  survey a re  shown on P l a t e  4 and Table 8 (L ines 
C+15m and C-30m). Above t h e  showing on ly  one weak anomaly i s  present. 
t h e  showing a l l  samples from 290 t o  305 m show co inc iden t  h igh  Cu and N i  
values. It appears t h a t  s o i l  geochemistry i s  use fu l ,  although anmalies may be 
subtle. Some of t h e  h i g h  values on l i n e  C-30 may be due t o  development work on 
t h e  showing above. 

Resul ts  o f  t h e  main g r i d  survey a r e  shown i n  P l a t e  1 and Table 8 (L ines A,B,C, 
D,E). 
Figure  4. 
i nspec t i on  of these f igures .  
f o r  Cu and 9 f o r  N i .  F i v e  s t a t i o n s  show co inc iden t  above-threshold Cu and N i  
values: B 270111, C Om, C 120m, D Om and E 270m. A l l  o f  these a re  s u b t l e  anoma- 
l i e s ,  f a r  below t h e  values downslope f r o m t h e  known showing, and knowledge of 
t h e i r  s ign i f i cance  w i l l  r e q u i r e  prospecting, f i l l - i n  s o i l  sampling and geophysi- 
c a l  surveying. The concent ra t ion  of t h e  "anomalies" i n  t h e  NE end o f  t h e  g r i d  
and t h e  s i m i l a r i t y  of values t o  those above t h e  known showing a re  encouraging. 

Below 

0 
Values a re  a l s o  shown i n  h is togram form f o r  Cu i n  F igure  3 and f o r  N i  i n  

On P l a t e  1 t h e r e  a r e  16 s t a t i o n s  above t h i s  l e v e l  
Threshold values a r e  estimated t o  be about 12 ppm N i  and 20 ppm Cu by 

I V .  CONCLUSIONS 

1. Geology - Those p a r t s  o f  t h e  proper ty  examined cons is t  o f  S icker  Group 
rocks i n t ruded  by a swarm o f  sub-para l le l  ?Karmutsen bas ic  and ?rare  u l t r a -  
bas ic  s i l l s .  These rocks have been metamorphosed t o  l e u c o c r a t i c  gneiss and 
amphi bo1 i t e  respec t ive ly .  

2. Prospect ing  - Away f rom t h e  main Cu-Ni-PGM showing some h e a v i l y  p y r i t i c  
zones were found d u r i n g  prospec t ing  i n  t h e  gneiss, bu t  these appear barren. 
One amphibol i te  band showed weak Cu m ine ra l i za t i on .  

3. Main Showing - On t h e  showing t rench ing  and c h i p  sampling over 1l.h i n  4 
trenches gave values up t o  1.5% N i ,  4.2% Cu, 1.4 ppm P t  and 4 ppm Pd i n  
su lph ide- r i ch  amphi bo1 i te. e Selected character  samples gave considerably  
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h igher  values. 
P t  c a r r i e r  i s  n o t  y e t  known. 
due t o  i n j e c t i o n  o f  u l t r a m a f i c  magma con ta in ing  i q i s c i b l e  Fe-Cu-Ni sulphide 
l i q u i d  d u r i n g  an e a r l y  phase o f  t h e  s i l l  swarm formation. 

A pal ladium ant imono- te l lu r ide  has been i d e n t i f i e d  bu t  t h e  
It i s  speculated t h a t  m i n e r a l i z a t i o n  may be 

4. O r i e n t a t i o n  Geochemistry - S o i l  geochemistry over t h e  showing gives s t rong 
Cu and N i  responses below t h e  showing ( p a r t l y  man-made?) and a weak response 
above . 

5. S o i l  Geochemistry - S o i l  geochemistry on 5 l i n e s  w i t h  100 m l i n e  spacing and 
30 m s t a t i o n s  (3.9 km, 151 samples) showed 5 weak Cu and N i  anomalies, 
most ly i n  t h e  NE end o f  t h e  gr id.  

6. Fur the r  Work - Considerable prospecting, s o i l ,  s i l t  and heavy mineral geo- 
chemistry, and geophysical surveying remain t o  be done t o  l o c a t e  extensions 
o f  t h e  m ine ra l i zed  s i l l  o r  s i m i l a r  p a r a l l e l  s i l l s .  

PCL/ cgs 

D i s t r i b u t i o n  

Min ing  Recorder 
Western D i  s t r i c t  
PCL 

Reported by: : 
Y -  

P r o j e c t  Geol ogi  s t  

Endorsed f o r  
Release by: 3.. 

W.J. Wol fe  
Manager, Exp lo ra t i on  - 
Western Canada 
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Table 3.  Analyses of various rocks 

R8515238 
mw39 
Re515740 
IUS15741 
R8515742 - 
R8515743 
R8515744 
R8517359 
R8517340 
R8517361 
R8517362 
~~~~63 
R8517344 
R8517365 
88517366 
R85L7369 
RR517370 
R85l7372 
R8517373 
R8517374 
R8517375 
W 3 7 6  
Re517377 
RE17379 
R8517380 
R8517381 

LR 543 * LR5kk 
?k LR 548 

LR -552 * LR559. 
3f LR561 

LR 563 
LB610 

. LR6ll 
Lpbl2 
LR613 
Lp614 
LR415 
18616 
LR617 
LRb21 

?# LR622 
LR628 
LR629 
LR630 
LR431 
LB633 
LR634 
TR151 
TR152 
T U 4  

1 
24 
30 
1 

28 
20 
1 

46 
(1 
(1 

-7 
7 
2 
3 

(1 

2 (10 
43 (15 

6 (10 
16 (10 
1 (10 

58 (10 
2 (10 

sno 
37 
31 

-38 
45 
-9 
90 
28 

(2 c4 20 36 
w w 20 32 

2 w 20 24 
(2 (4 20 14 
4 (2 20 27 
3 l8 20 35 

(2 (7 20 16 
{ 10 -5 ( .5 
(10 5 (.4 
(10 5 (.I 
(10 5 .4 (4 12 
110 5 G4 (4 - 18 
(10 5 ( .4 i 4  21 
(10 - 5 (.I (4 23 
( 10 5 ( .4 (4 20 
(10 5 ('4 (4 20 

44 5 1.8 
90 5 {. 4 
20 5 L4 

(10 5 .4 
(10 5 i.4 
(10 5 (. 4 ( 4  71 
uo 5 (.4. (4 65 
uo -5 Lk 
uo 5 c.4 

* amphibolite 
rest are gnefsses 
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Table 4. Major-element analyses of amphibolites and gneisses 

R8516084 LR530 
RE16085 LR 537* 
R85w37. LR 534 * 
RRSlS139 LR 5 4 4 0  
R8515741 U.552 
RESlSI42 LR 5 9 %  
m 7 5 4  u 563 
R8slSI44 LU 549* 
a85lA996 US89 1c: 

XL69 0.26 
40.40 0.54 
49.66 0.39 
48.71 1.12 
27.93 0.25 
19.59 0.46 
15.87 0.20 
46.87 0.85 
42.78 -55 

13.36 
11.59 

-21.40 
18.08 
12.53 
15.16 
13.21 
16.65 
11.15 

1.98 
13.40 
-3-53 
11.07 
2.64 

10.57 
l o 9 3  
10.43, 
9.. 64 

1.07 3.U 3.46 0.98 
19.78 7.34 1.23 0.09 
1.98 10.34 1.90 l.61 
8.10 9..41 3.18 0.46 
0.10 1.14 6.63 0.08 
9.62 9.24 3.28 0.72 
0.24 1-63 514 1.40 
9,50 9.63 2.82 0.88 
20.99 6.98 .61 - 07 

1.90 
4.62 
5.24 
0.30 
0.42 
1.54 

-4.45 
2.51 
5.91 

39.88 
I 99.37 

99.13 
100.43 

..loo. 82 
.. 100.38 

10oal2 
100.19 
98.68 

I 

I 

/ 
/'- 

. a  

* amphibolite 
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..... .... .. . .  D 

OLD PIT 

TF~ENCA 

\ 
\ 

(P 

5 
d 

P 
CF 

1 

a- :- .._- 

TRENCH 1 4  

..... .. -. . '. 
,-.. 

*-. - 

'. 

.; .*- ,/- GNEISS v/A .- . C-y--=* trench outline 

.- 
: * 

.... 10 METRES 2. 
* .  - .  : .......... ..... 

...... . - contact outcrop ...... AMPHIBOLITE 
l... : ** . .  .+' -' . .  . .  7 . .  . .  + . :*:; 2 sulphide 7 . _  

.LRspO E M  4.60 1860 .20 mo 5700 130 
LR501 E46700 S.00 5230 S2 2700 1OOOO 240 
lRsn El4100 1.66 . 9100 .93 1200 5400 170 

. /Traced by: I 
Revised by Dale GEOLOGY OF THE MAIN SHOWING 
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n by: 
Revise0 by Dale 

TRENCH #l 

GG : ..- ..*.. . '  .. . e.::: ... . ... ...*. 

Traced by: 

Revised by Dale 

GEOLOGY AND SAMPLING OF TRENCHES 

1 4785 17015 -I 
Om 2.74m 

massive sulphide (po ,pent,cpy) 
TRENCH $ 2  

LR5 9 9 LR5 9 6 

LR597 

LR5 9 5 

I RE517016 . -  I R8 5 1 7  017 I 

Om 1 i-5 2th 2.74m 

TRENCH # 3  
massive sulphide 

LR607 

kR604 iR603 
, RE517018 ,R8517019 RE517020 

Om 
~ ~~ 

1.52 2.13 3.65111 

LR6 1 0  TRENCH #4  

LR6 2 6 

network sulphide(cpy,po,?ent) 

I RE517021 . 1 
0.38m - . . l.78m 

TRENCH DIMENSIONS 

TR LENGTH WIDTH DEPTH 
#I 3.0 .76 .61 
1 2  2.74 .61 .76 

3.8 .61 .76 8 3  
84  1.78 .61 .61 

d i r e c t i o n  of t r enches  040 

KEY 

GG - grey  g n e i s s  

GNGG - green-grey g n e i s s  

A - amphibol i te  

- su lphide  

m 1 



13. 

Table 5. Analyses of rocks from the main showing 

LAB It0 FIELBMMBER HI NX xu cu PT Pa nu 
PPN x PPN x ?PO PPB ?PB 

RE16999 II15PO E49640 4.60 1860 .20 980 5700 130 
ml7OoO * WV1 E56700 5.00 5230 .!i2 2700 loo00 240 
R8512001 LR592 E16100 1.60 9100 ,93 1200 5400 170 
R85l7002 TP12 1 6 9 5  8400 3590 260  810 87 
R8517003 TR12 LR596 E142000 14.80 2050 .W 3600 ElOOOO 160 
R8517oM TIN2 US97 fi4000 4.20 €103000 1l.20 5000 ElOOOO 700 
RES17005 TR12 LE98 E47500 4.10 E41700 4.10 3600 El0000 - 370 
R8517006 TR12 US99 374 207 20 45 18 
R8517008. _TR13 LR603 1370 - .14 E214000 23.10 5500 E10000 770 
RB517009 TW3 LR604 E70000 6.80 El5900 1.50 3600 E l W  400 
R8517010 TR13 LR605 E49M)O 4.80 E14300 1.48 1600 3700 530 
RRi17011 TM3 W7 348 447 20 33 63 
RB517012 TR13 LR6W E10400 1.03 2060 .21 570 1600 43 
R85l7014 TRI4 U4lO 9500 ,#!I E32200 3.10 950 3600 I70 
R8517015 T R I l  0-2,7411 760 101 (10 14 3 
R8517016 TR12 0-1.52H U000 1.50 9710 .Yo 410 3200 200 
RE17017 TR12 1.52-2.7411 2750 944 590 2500 30 
REl7018 W3 0-1.5W 111500 1.14 E42000 4.20 1400 4000 370 
RE17019 TR13 1.51-2.lU E10200 1.03 E21600 2.20 960 2600 330 
IUS17020 TR13 2.13-3.6SH Dl0 2050 60 260 9 
R8512011 TR#4 0.338-1.781 E32000 3.10 El9500 2.08 1600 6100 190 
PB5l7.W TRtJW25 0.41 9.23 1400 5100 520 
R8517384 TR14 LR626 2.59 5.90 2000 8200 470 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................... 

* TR# 2 m a n s  snrqlc is fron trench 2 

note:samples R8517015-17021 are chip samples from 
indicated lengths of trenches 
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Sample BcNi6 Sample BNi9 

ppb I XRAL(b) I C 1  XRAL 
Element 

TABLE 6 - Values f o r  a l l  Plat inum Group Elements i n  Two Samples 

C) Standard PTC-1 ( 

I C 1  XRAL STD VALUE 

3700 
426 
102 
31 6 
240 
328 

16200 
3400 

1700 1300 
450 560 
60 120 

205 240 
240 65 
210 190 

1 9 300 18400 
1000 35 

3300 
470 
i 40 
31 0 
430 
300 

14500 
140 

2500 2000 3000 
478 430 650 
114 190 
340 31 0 

400 440 
547 640 620 

16000 10900 12700 
2800 90 

For Sample LocationsSee P la te  2. 

(a)  I C 1  Ltd., B i l l ingham Cleveland, England 

(b) X Ray Assay Labs Ltd., Toronto 
( c )  CANMET Sul phi de Standard 

TABLE 7 - Methods o f  Geochemical Analysis Used 

Elements 
( i n  rocks exoept where noted 

Cu N i  ( i n  S o i l s )  

Ag Pb Zn Cu N i  

Au 

P t  + Pd + Au 

PGM + Re + Au 

CU N i  (assay) 

Major Elements 

Mesh 

-80 

200 

200 

200 

200 

200 

200 

Reagent and Conc. Analysis Method 

20% HN03 

Aqua Regia 

AA 

AA 

Aqua Regi a/Sol vent AA 
Ex t rac t i on  

Lead Co l l ec t i on  AA 

N i S  Co l l ec t i on  NAA 

Aqua Regia Color imetr ic  

L i  borate fus ion  XRF 
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lrawn by: 
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SLOPE--45° 
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SOIL GEOCHEMISTRY NEAR MAIN SHOWING 

values from tab le  8 

SLOPE -45* 

KEY 

G 

0- 
1 

METRES 

~ ~~ 

. . .... I . IC1 - 11%. - CL , 2looa 



Table 8. Soil geochemistry‘ results 

!i8511056 m 
SBSlfOV 23231 
s8511058 23292 
S8511059 23293 

- sB511ObO 23294 
s8511061 23295 
s8511062 23296 
S8511063 23297 
s8511oM 23298 
s8511065 WZPQ 
s8511066 23300 
S8S11067 23301 
s8511068 23302 
S8511069 23303 
S8511070 2.3304 
S8511071 23305 
s8511072 -23306 
S8511073 23307 
sBS11074 23300 
sBsllO7S 23309 
S8S1107d 23310 
S8511on 23311 
38511078 23312 
S8511079 23313 
sBsll080 23314 
S8511081 23335 
s8511082 Wl6 
S8511083 23317 
sB511084 U3l8 
S8511085 23319 
sBS11086 23320 
S8511087 23321 
s8511oBB 23322 

A t300 4 Sou Brsu 

A t360 ASOILRESI~ 
A t390 6 SOIL RESU 
A t u 0  4 S o r ~  &SIP 
A t480 6 SOIL RESID 
A t510 4Sau.ksre 
A t540 6 SOILREI~ID 
A t560 4 Sou RESID 
A t570 b SOIL RESID 
A t630 A Sou REsrr 
A t690 6 SOIL REsu 
A t 2 0  4 Sou RESID 
A t750 6 SDIL-RESIB 
A tIw) 4 S o u  RESID 
I I  t840 6 SOIL RESID 
A tB70 dSou Rrue 
A +900 6 SDIL RESU 
A t930 4 Sou REsrr 
I! t960 6. SOIL RESIB 
A t990 4 S o u  RESID 
A +lo20 6 SWL RESID 
B +30 2soU RESID 
B +60 2 SOIL. COLLU 
-B +90 2Sou-couU 
B t120 2 SOIL COLLU 
B +SO 2SoucoUU 
B t180 2 S o u  R m n  
B t210 2 S o u 5 u u  
B t240 2 SOIL TnLus 
B t270 - 2 . 9 ~ ~ .  COUU 
B t330 2 SOIL Couu 
B t360 2 SOU.COLLIJ 

A t330 6 S O U ,  R&!iID 
k n  PST 30 STEEP B 

NEB UET 30 STEEP B 
Lou HET 30 STEEP B 

kD k T  40 STEEP B 

h U  k T  45 .STEEP 1 
k D  k T  30 STEEP 
Lou NET 30 STEEP B 
kn WET 35 STEEP B 
Lou U ’ S T ~ O  STEEP B 
Lou H’ST 30 STEEP B 
Lw N’sr30 STEEP B 
kr ki 30 STEEP B 
HED Day 35 STEEP B 

WET 30 STEEP B 
Lou DRY 40 STEEP B 
by N’!iT 35 STEEP 
LOU k T  40 STEEP B 
&n WET 30 HEJ B 
Lou &ET 30 HED B 

LOU n’sT 30 HED B 

H&B H’ST 65 STEEP c 
Lou k T  40 STEEP 

H U H  M’ST 40 STEEP A 
HEB 30 STEEP B 
L a w  10 STEEP c 
Lou 20 STEEP B 
w 6 ~  15 STEEP A 
HIGE 50 STEEP Is  

Lou 10 STEEP C 

HE8 20 STEEP A 
LOU 30 STEEP .B 

nEr 35 STEEP 4 

ka fl STW .B 

.-------------------________ 
cu n1 

PPT PH PPA PPA 

a 14 3 
* 7 1 
4 12 5 . 7 1 
4 1s 10 . 7 2 . l2 1 

11 (1 . 4 (1 
11 2 . 4 il  . 11 5 . 11 1 . 5 11 

* I 1 

. 11 . -4 
26 4 
6 3 . 3 2 . -7 2 . 10 4 

* 5 3 
I b 7 . l7 4 . 18 4 
4 7 2 . 18 4 .. 20 2 
c 28 8 
4 35 18 
* 4 1 . 27 5 

.-----_-------------------- 

b 19 4 



sB511089. 
S8511090 
s8511091 
s8511092 
sB511093 
S8511094. 
S8511095 
S8511096 
S8511097 
s8511om 
s8511099 
sB511100 
sB511101 
s8511102 
sB511103 
S8511104 
SB5ll105 
S8511106 
s8511107 
S8511108 
sB511109 
S8511110 
s8511111 
s85111l2 
s8511113 
SBS11114 
sB511115 
9511 116 
SB511117 
S8511118 
sB511119 
S85111u) 
sB511121 
s85111n 
SBSlll23 
SBS11124. 

B +390 2 Sur ALWV ACTIVE DK -EROYII SANDY -SILT 
B +420 2 SOU. RESID DK -BROW SAND 
B +450 2sOuEa~~u kn-EaouM SMD 
B +480 2 Sori. COLLU )IED’EAOYN GAMY-SAND 
B t510 2 !hucMlw LT -NY BRAVLY-SAMD 
B +540 2 SOL Coi.1~ k~-EROUN GRbvLY-SAND 
B t570 2 Souhu 1 7  -EROUY SAWPV -SILT 
B +600 2 SDILCOI.LU nED-URDW GRbvLv-SANa 

B +660 2 SOIL RESIB HER-EROUN SANRY -511.1 

B +690 2 SOIL h i u  HED-EROUN SAND 
B +no 2 s o u ~  ~ - E R O U N  SANQ 

B +A30 ~%ILRESID LT -EMYH SILT 

B +A70 2 SILT ALLW ACTIVE Dw -UBOYH SILT 

B +EO 2 SOEL RESID DH -ELI)CH S ~ N R V  -SII.T 
B +BO 2 S o u h ~ u ~  LT - ~ E Y  GRnvLY-sw 

B +B40 2 S ~ I L ~ ~ . I J J  HED-ESOUU SAHDY -SILT 
B +B70 2 SOIL Coku LT -EROYN GRfivLY-snNn 
B +YO0 2 S o u  ksrp LT -GUY SILTV - 1 U Y  
C +O 1 SOIL RESID MED-EROYN GREVU-CI.AV 

B +El0 2 SOIL COLLU DH ’EADUN GRbVLV-SAND 

a .l-SOIL fk$U - &B-BBOMM -SANDY :[LAY 
c t60 1 SOIL RESID nED-ERDYN SANDV -CLW 

c t90 1 souksra DK -BROMY SAWRY -LUY 
c +I20 1 SOU RESID DK -URDU# ~ R ~ V L Y - C L A V .  

C +180 1 SOILRESU HER-EROUW SANSV -CLIFY. 
1: +150 1 Sou Rrsu 11 %BN 6RAVLY-CLAY 

1: 1 SOU RESID LT ’EBOYM SlrNDY -CLAY 
c +240 1 SOIL kSU nED’BRDUW SANN - U P V  
1: t279 1 Sou REsra Ha-naowu GnnvLY-suw 
C t300 1 Son. RESID nED-EROUH SANR 
1: t310 1 Sou fksu ~ D - E I I O W  GSAVLY-CLAY 
C +315 1 SOIL RESID LT -EROUN GRbvLv-sa#r 
1 t320 2 sou RESID HEJ-BSOUU snw 
c t325 1 SOIL RESID HEI-ERDUN SnNnY -CLW 
c tu0 1souREsu LT l M Y Y  SANDY ‘CLAY 
C +360 1 Sorr RESID nEDdREv SANDY ’ClbY 

HI6H MET Srar SLOU 
HIGH- 25 STEEP B 
tlEa 30 STEEP A 
HXGH. 20 B 
LOU 20 STEEP B 

&E 35 STEEP B 
nrr 30 STEEP B 
Ilu 25 STEEP B 

kn w STEEP B 

nED 25 STEEP B 
HUH k T  2 5  STEEP SLOU 
LOU 20 STEEP B 

HIGH k T  35 STEEP A 
LOU 25 STEEP B 

LOU 20 -STEEP B 
nER 15 STEEP B 
HED 15 STEEP B 

MED 40 STEEP C 

HEI H’ST 10 STEEP B 
MED n’sT 39 STEEP B 
NEB H’ST 30 STEEP .B 

HED H’ST 30 STEEP B 

HED H’ST STEEP B 

H’sr.35 STEEP B 
tin n’57 30 STEEP B 
HED M’ST 40 STEEP B 
HES n’sT 25 STEEP B 
L O U  2S STEEP B 
nEn n’ST 20 STEEP B 
nE0 H’ST 15 STEEP B 
H a  H’ST 15 STEEP B 

nES % STEEP B 

k# H’ST 10 STEEP B 

nED n’ST 25 STEEP B 

nED H’ST a STEEP B 

&D H’ST 30 STEEP B 

. . 

. . -. . . 

. . 
s . . 
. . . 
I 

s 

. . . . 
c . 
c 

A . 
4 . 
s 

19 
3 

10 
13 
5 
6 
4 
4 
6 
17 
22 
18 
16 
17 
4 
16 
12 
10 
2 
23 
14 
16 
4 
33 
12 
13 
4 
12 
13 
10 
20 
14 
14 
10 
27 
6 

4 
1 
2 
(1 
1 
1 
(1 
(1 
2 
5 
.7 
8 
1 
4 
3 
1 
2 
1 

U 
14 
6 
13 
(1 
15 
2 
2 
3 
4 
10 
1 
9 
4 
18 
2 
2 
1 

w 
U 



I 
II 

1l 
11 
.1 
.l 
-1 
.1 
-1 
,1 
.1 
.1 
-1 
.I 
.1 
.1 
-1 
.1 
.1 
1 
.1 
.1 
J 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
.1 
1 
.I 
1 - 

. 
b 

cu Nx 
PPtl  PPR .---------------- 

5 2 
2 (1 
2 (1 
3 2 
B 2 
8 2 
6 2 
5 (1 
9 26 
7 9 
12 5 
17 22 
10 -6 
1 (1 
4 1 

291 197 
444 212 
97 118 
18 35 
7 3 
2 2 
4 2 

22 3 
6 1 

39 1 4  
11 11 
5 2 
4 (1 
4 _1 
8 3 

lh 5 
60 12 
15 16 
11 11 
10 4 
18 9 ------------------ 



~ ~~ _ _ _ _ _ ~  

sB511161 D t150 3 Sou REsin 
S8511162 D t180 3 SOIL RESID 
sBslli63 B Q l O  3 Sou REsu 
S8511164 D t240 3 SOIL RESID 
sB511165 D t270 3Sou REsrp 
S8511166 D t300 3 SOLRESIB 
sBs11167 D t330 3 Sou RESIB 
S8511168 D t360 3 S o u  RESID 
SBslll69 D t390 3 Sou  RES^ 
S8511170 D +420 3 SOIL RESID 
SBslll71 - D t550 3 Sou ksrr 
S8511173 D t480 3 SDIL RESIII 

_sB511173 B 810 J Sou &ID 
S8511174 . D t540 3 SOIL. barn 
SB511175 B tS70 3 !bu RESKI 
S8511176 D t600 3 Sou, RESID 
s8511177 D tu0 -3 SOIL REsu 
s8511178 D t640 3 SILT RESID 
sBs11179 B tb90 3 SILT ksu 
9511180 D +EO 3 SOIL. R w e  
s8511181 D -0 J-SOu RESID 
S8511182 D t780 3 SOIL RESID - 
sB511183 L to -4 SOIL BESKI 
9511184 E t60 6 SOIL. REsin 
s85tllB5 E t90 3 S o u  &SKU 
9511186 E t120 3 SDILRESIB 
sB51ll.87 -E t150 3sOu k s r p  
S8511188 E t180 3 SOIL RESID 
sB511189 E t210 3 Sou k s I n  
9511190 E t240 3 SOIL R m n  
s8511191 E t270 3S01~pEsu 
9511102 E. t300 6 SOIL R m r  
S8511193 E t350 4SouREsrr 
9511194 E +BO 6 S~IL RESIR 
38511195 .E t390 isOu kslo 
s8511196 E WO 6 SOIL. REsxn -------______-_-_____-----------_------------------_--- 



0 0 

sB511197 
a51 1198 
sB511199 
s8511200 
sBs11201 
58511202 
sB511203 
S8511204 . 
s8511205 
S851l206 

E 
E 

-E 
E 
f 
E 

._E 
E 
E 
E 

tIS0 
t480 
t510 
t560 
tho0 
t630 
tno 
t750 
t780 
t810 

4 SILT ALLM 
6 S o u  RES~D 
4 sou k s l s  
6 SOIL RESID 

6 SOIL. RESID 

6 Sou. RESI~ 

6 SOIL RESID 

.d %IL &SI6 

d SOU k I 6  

d kJ. kS16 

SILTY -cLN 
SnNnv -SILT 

S n w  -SILT 

SILTV - C L W  
SIUY -SILT 

SIWY --SILT 
Swnv -CLAV. 

- S I N D Y  -SILT 

SILT 

SANBV -SXL T 

Lou 05 
Lou H’ST 40 
UED UET- 55 
MED HET 35 
Lou WST 30 

HED DRY 15 

nEe UET 30 
Lou WET 30 

HIGH HEr 30 

k D  k T  

STEEP FIST 
STEEP B 
STEEP B 

STEEP B 
STEEP B 

STEEP k 
STEEP 
STEEP B 
STEEP B 
STEEP E 

. 
c 

-4 . . . 
- 4  . 
4 . 

10 
11 
J 
8 
2 
8 

._7 
2 
3 

17 

3 
1 
1 
2 
1 
1 
2 
1 
(1 
11 

Iu 
0 
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Figure 3 .  Cu in soils 
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- 0  . .  

- -  - 

AFUTHHETLC HISTOORAH FOR COPPER 
PPM 

lln-PQrm FREPX 0 10 30 40 sa 60 90 100 
PRLWENCY % <SCALER)  



22. 

__ 
Figure 4 .  Ni in soils 

A R I T H M E T I C  H I S T O G R A M  FOR NICKEL 

2 3%1 
3 26.5 
5 15.2 
7 4.0 
9 4.6 

11 4,A 
13 1.3 
ls 2.0 
17 0.7 
19 1.3 

1.3 
21 

27 0.7 

33 
35 0.7 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 

61 
A 
65 
67 
69 
70 .2.0 

#il 
:; 

!:, 

1 1 
I j I## 

i' -.- 

!a 
i 
I 
I 
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APPENDIX A 

EXPENDITURES 

23. 

Work was conducted on the two claim groups more o r  less simultaneously and 
a f a i r  apportionment of costs has been made as detailed below. Work was 
done on the following dates: May 26-27, Oct. 1-4, Oct. 15-18, Oct. 21-25. 

SUPER NICKEL AND 
GROUP LORNE GROUP 

Wages 
P. LeCouteur (16 f i e ld ,  6 off ice)  @ $233=$5126 $2,096 $3,030 
I .J .  Talbot (16 f i e ld ,  4 off ice)  @ $129=$2580 1,010 1,570 
S.B. Noakes (9 f i e ld ,  2 off ice)  @ $124=$1364 6 82 682 
M.J. Gray (5 field) @ $129=$645 322.50 322.50 

Accomodation 11 man days (motel) @ $30=$330 165 165 

Food 46 man days 8 $20=$920 460 460 

138 
Transportation 

Ferry 12 trips (2 trucks) 8 $23 $276 138 
Gas (boat & truck, t o t a l )  $330 165 165 
Boat and Motor Rental 1 week @ $349 $349 174.50 174.50 
Truck Rental 21 days (2  trucks) 8 $30 $630 315 315 
Car Rental 3 days @ $26 $ 78 39 39 
Boat Rental 9 days 8 $40 $360 180 180 

Analyses 
9 rocks for  whole rock analysis @ $30.00=$270 
5 rocks fo r  Pt+Pd+Au+Cu+Ni 

23 rocks for  Pt+Pd+Au 
18 rocks for Au+Ag 
8 rocks for Cu+Ni 
8 rocks for Pb+Zn 

151 rocks fo r  Cu+Ni 
2 rocks for  t o t a l  PGM 

17 rocks fo r  Cu+Ni assay 

@ $14.90=$74.50 
@ $12.00=$276 
@ $10.50=$189 
@ $ 5.90=$47.20 
8 $ 5.90=$47.20 
8 $ 3.65=$551.15 
@ $80.00=$160 
@ $14.50=$246.50 

90 180 
74.50 

276 
189 
47.20 
47.20 

354 197.15 
160 
246.50 

Incidental 
Maps, reproductions =$200 100 100 

Topofil , flagging, bags etc. =$ 44 22 22 
11 t h i n  sections @ $7 =$ 77 77 

Lumber, camp supplies, heating fuel =$300 150 150 
Explosives, day box rental  =$286.69 286.69 

7 polished t h i n  sections @ $18 =$126 126 
TOTALS $8 , 308.19 $8,325.05 

Trenching ps t s  
Trenc i n g  costs on the Super 1 claims are  included i n  the above f i g u r e s  
for the Super Group. T h i s  work was done on Oct. 15-18 and details of 
costs are given below: 
Wages $1,304.22 
Food 100.00 
Accomoda ti on 64.52 
Transportation 370.51 
Ana lyses 710.50 
TOTAL $2,549.75 
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STATEMENT OF AUTHOR'S QUALIFICATIONS 

, 

I, Peter C. LeCouteur o f  t he  D i s t r i c t  o f  North Vancouver i n  the  Province 

o f  B r i t i s h  Columbia, hereby c e r t i f y :  

1. THAT I am a Geologist  r e s i d i n g  a t  4900 Sky l ine  Drive, Nor th 
Vancouver, B r i t i s h  Columbia w i t h  a business address a t  700- 
409 G r a n v i l l e  St reet ,  Vancouver, B r i t i s h  Columbia. 

2. THAT I graduated w i t h  a Ph.D. i n  Geology from the  U n i v e r s i t y  
o f  B r i t i s h  Columbia i n  1973. 

3. THAT I have practised Geology with Corninco Ltd. from 1975 to 
t he  present. 

4. THAT I am a Fel low o f  t he  Geological Associat ion o f  Canada and 
a Pro fess i  onal Engineer (Geological , 1977) i n  the  Associat ion 
of Profess ional  Engineers o f  B r i t i s h  Columbia. 

0 

S i  gned : // /4& 
/Peter C. LeCouteur, P.Eng. , 

P r o j e c t  Geologist,  
Cominco L td .  

18 December 1985 
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R e p o r t  o n  t h e  m i c r o s c o p i c  s t u d y  o f  t h e  Pe-Cu-Ni-(PGE) s u l f i d e s  
w i t h  t h e  a s s o c i a t e d  u l t r a m a f i c  r o c k s  f r o m  T o f i n o ,  V a n c o u v e r  
I s l a n d ,  B.C. 

* 
I n t r o d u c t i o n  

A t o t a l  o f  t w e n t y  t h r e e  p o l i s h e d  t h i n  s e c t i o n s  h a v e  b e e n  

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

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

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

t o  t h e  p l a t i n u m - g r o u p  m i n e r a l s  (PGM). Ten o f  t h e  s t u d i e d  s e c t i o n s  

a r e  r i c h  i n  s u l f i d e s  ( 1 5  % t o  5 0  % ) ;  t h e  r e s t  e i t h e r  c o n s i s t  

d i s s e m i n a t e d  s u l f i d e s  ( < 1 % t o  5 % )  o r  h a v e  s u l f i d e s  

c o n c e n t r a t e d  i n  t h i n  l a m i n a e .  T h e  s u l f i d e  c o n t e n t  i n  t h e  r o c k s  

a p p e a r s  t o  v a r y  w i t h  r o c k  c o m p o s i t i o n .  W i t h  p r o g r e s s i v e  c h a n g e  i n  

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

t e x t u r e  a n d  c o n c e n t r a t i o n  f r o m  m a s s i v e  s u l f i d e s  t h r o u g h  d i s p e r s e d  

s u l f i d e s  t o  d i s s e m i n a t e d  s u l f i d e s  i n  t h e  s i l i c a t e  m i n e r a l  m a t r i x .  

A l t e r n a t e  l a y e r i n g  o f  s i l i c a t e  a n d  s u l f i d e  m i n e r a l s  i n  t h e  r o c k s  

p o s s i b l y  s u g g e s t s  c h a n g e s  i n  t h e  p h y s i o - c h e m i c a l  c o n d i t i o n s  

d u r i n g  c r y s t a l l i z a t i o n .  P o s t - c r y s t a l l i z a t i o n  d e u t e r i c  a l t e r a t i o n ,  

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

t h e  s u l f i d e  m i n e r a l o g y  a n d  t h e  s i l i c a t e  m i n e r a l  a s s e m b l a g e .  

S u l f i d e  m i n e r a l o g y  

! 

T h e  s u l f i d e  m i n e r a l s  a n d  t h e i r  r e l a t i v e  a b u n d a n c e  i n  t h e  r o c k s  

a r e  g i v e n  i n  T a b l e  1 be low.  

1 
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T a b l e  1: 
0 '  

P y r i t e  X 

C h a l c o p y r i t e  X 

V i o l a r i t e  X 

M i l l e r i t e  X 

P e n t l a n d i t e  X 

P y r r h o t i t e  X 

Texture 

P y r i t e  : C o m m o n l y  c o n s t i t u t e s  a b o u t  7 5  % t o  9 5  % o f  t h e  t o t a l  0 
s u l f i d e s  i n  t h e  r o c k s .  I t  o c c u r s  i n  c o a r s e - g r a i n e d  s u b h e d r a l  

c r y s t a l s  o r  i n  m a s s i v e  a n h e d r a l  a g g r e g a t e s .  F i n e - g r a i n e d  

d i s s e m i n a t e d  p y r i t e  o c c u r s  i n  d i s s e m i n a t e d - t y p e  s u l f i d e  o r e s .  

R a r e l y  p y r i t e  f o r m s  m y r m e k i t i c  i n t e r g r o w t h  w i t h  c h a l c o p y r i t e .  

W h e t h e r  m o s t  o f  t h e  p y r i t e  o w e s  i t s  o r i g i n  f r o m  p r i m a r y  magmat i c  

c r y s t a l l i z a t i o n  o r  f r o m  p o s t - m a g m a t i c  m o d i f i c a t i o n  o f  p y r r h o t i t e  

i s  h a r d  t o  e s t a b l i s h .  L a t e  m o b i l i z a t i o n  o f  p y r i t e ,  h o w e v e r ,  is 

i n d i c a t e d  b y  t h e  f o r m a t i o n  o f  p y r i t e  v e i n s  a n d  s h o o t s  a l o n g  

c r a c k s  and  c l e a v a g e  t r a c e s  i n  t h e  m a f i c  m i n e r a l s  ( P l a t e  1). 

C h a l c o p y r i t e  : C o m m o n l y  c o n s t i t u t e s  a b o u t  2 X t o  5 % o f  t h e  t o t a l  

s u l f i d e s .  T h i n  s u l f i d e  l a m i n a e  (1-2 m m )  c o n t a i n i n g  a b o u t  8 5  % t o  

9 9  X c h a l c o p y r i t e  a r e  l o c a l l y  f o u n d  i n  t h e  f e l s i c  r o c k s .  

C h a l c o p y r i t e  o c c u r s  i n  a n h e d r a l  g r a i n s  i n  a s s o c i a t i o n  w i t h  
0 
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p y r i t e .  L e s s  c o m m o n l y  is i n t e r g r o w n  w i t h  p y r i t e  o r  e n c l o s e s  

r o u n d e d  t i n y  p y r i t e  g r a i n s .  C h a l c o p y r i t e  o f t e n  e x h i b i t s  s t r o n g l y  

g r o o v e d  o r  p i t t e d  t e x t u r e  a n d  c o n t a i n s  a l o t  o f  g a n g u e  

i n c l u s i o n s .  C l e a r  u n i f o r m l y  t e x t u r e d  c h a l c o p y r i t e  i s  g e n e r a l l y  

r a r e .  C h a l c o p y r i t e - r i c h  s u l f i d e s  t e n d  t o  b e  e n r i c h e d  i n  n i c k e l -  

b e a r i n g  m i n e r a l s .  

V i o l a r i t e  : Is f o u n d  a s  a s e c o n d a r y  m i n e r a l  f r o m  t h e  a l t e r a t i o n  

o f  p e n t l a n d i t e .  C o n s t i t u t e s  a b o u t  2 X t o  3 % o f  t h e  t o t a l  

s u l f i d e s  w i t h  w h i c h  i t  i s  a s s o c i a t e d .  O n l y  o n e  t h i n  s e c t i o n  

c o n t a i n e d  u p  t o  1 5  X v i o l a r i t e  ( R 8 4 1 2 6 0 1 ) .  V i o l a r i t e  c o m m o n l y  

o c c u r s  a l o n g  o r  b e t w e e n  p y r i t e  g r a i n  b o u n d a r i e s .  T h e  a l t e r a t i o n  

w i t h  w h i c h  v i o l a r i t e  i s  a s s o c i a t e d  h a s  i m p a r t e d  t o  i t  a 

d i s t i n c t i v e  c r a c k e d  t e x t u r e  ( P l a t e  2). 

- M i l l e r i t e  : M i l l e r i t e  i s  t h e .  common  p r i m a r y  n i c k e l - b e a r i n g  

m i n e r a l  i n  t h e  s u l f i d e s .  C o n s t i t u t e s  a b o u t  2 % t o  5 X o f  t h e  

t o t a l  s u l f i d e s .  A f e w  t h i n  s e c t i o n s  c o n t a i n  1 0  X t o  1 5  X 

m i l l e r i t e  ( e . g .  R 8 4 1 2 5 8 1 ,  R 8 4 1 2 5 8 3 ) .  M i l l e r i t e  o c c u r s  i n  l a r g e  

c r y s t a l s  r a r e l y  i n t e r g r o w n  w i t h  c h a l c o p y r i t e  o r  p y r i t e .  Commonly  

c o n t a i n s  s u b r o u n d e d  i n c l u s i o n s  o f  p y r r h o t i t e  o r  p y r i t e .  U n l i k e  

p e n t l a n d i t e  w h i c h . i s  s t r o n g l y  a l t e r e d ,  m i l l e r i t e  a p p e a r s  t o  b e  

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

P e n t l a n d i t e  : O c c u r s  i n  m i n o r  a m o u n t s  ( l e s s  t h a n  1 X )  i n  t h e  o r e .  

T h i s  i s  b e c a u s e  m o s t  of  t h e  o r i g i n a l  p e n t l a n d i t e  h a s  b e e n  a l m o s t  

c o m p l e t e l y  r e p l a c e d  by  v i o l a r i t e .  P e n t l a n d i t e  i s  e i t h e r  f o u n d  

b e t w e e n  p y r i t e  g r a i n s  or i n  a s s o c i a t i o n  w i t h  c h a l c o p y r i t e .  
0 

P y r r h o t i t e  : P y r r h o t i t e  i s  f o u n d  o n l y  i n  t r a c e  a m o u n t s .  I t  o c c u r s  
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m a i n l y  a s  s u b r o u n d e d  i n c l u s i o n s  i n  m i l l e r i t e .  R a r e l y  f o r m s  

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

a 
S i e g e n i t e ?  : One g r a i n  of t h i s  m i n e r a l  was  o b s e r v e d  i n  o n e  t h i n  

s e c t i o n  (R848770). M i c r o p r o b e  EDS a n a l y s i s  i n d i c a t e d  t h e  m i n e r a l  

t o  b e  Ni -Co-Fe  s u l f i d e  w i t h  N i > C o > F e .  T h e  m i n e r a l  i s  i s o t r o p i c  

a n d  h a s  b e e n  t e n t a t i v e l y  i d e n t i f i e d  t o  b e  p o s s i b l y  s i e g e n i t e .  

Iron-oxides 

N o r m a l  m a g n e t i t e  a n d  c h r o m i u m - b e a r i n g  m a g n e t i t e  ( P l a t e  3)  a r e  

t h e  p r i m a r y  i r o n - o x i d e  m i n e r a l s  o b s e r v e d  i n  t h i n  s e c t i o n s .  T h e y  

g e n e r a l l y  c o n s t i t u t e  l e s s  t h a n  0.5 X o f  t h e  o r e  m i n e r a l s  ( i . e  

o x i d e s  a n d  s u l f i d e s ) .  B o t h  o c c u r s  i n  s u b r o u n d e d  o r  s u b h e d r a l  

g r a i n s  w i t h  p i t t e d  t e x t u r e .  S e c o n d a r y  m a g n e t i t e  i s  f o u n d  l o c a l l y  0 
f i l l i n g  c r a c k s  a n d  c l e a v a g e  t r a c e s  w i t h i n  t h e  m a f i c  m i n e r a l s .  

Platinum-group elements (PGB) and mineralogy 

C h e m i c a l  a n a l y t i c a l  d a t a  f o r  t w o  p l a t i n u m - g r o u p  e l e m e n t s  ( P t ,  

P d )  a n d  f o u r  o t h e r  t r a c e  e l e m e n t s  ( A u ,  N i ,  Cu ,  C o )  ( c o u r t e s y  of 

C O M I N C O )  was a v a i l a b l e  f r o m  15 s a m p l e s .  T h e s e  a n a l y t i c a l  d a t a  a r e  

g i v e n  i n  T a b l e  3 i n  t h e  A p p e n d i x  a n d  p l o t t e d  i n  F i g u r e s  1 t o  3. 

T h e  P t  c o n t e n t  i n  t h e  s a m p l e s  v a r i e s  f r o m  0.02 p p m  t o  4 . 3 0  p p m  

w h e r e a s  t h e  Pd c o n t e n t  v a r i e s  f r o m  0.30 ppm t o  15.40 ppm. T h e  

P t / ( P d + P t )  r a t i o  r a n g e s  f r o m  0 . 0 3  t o  0.35. The  d a t a  i n d i c a t e  

t h a t  t h e  r o c k s  a r e  g e n e r a l l y  m o r e  e n r i c h e d  i n  Pd t h a n  P t .  

A l t h o u g h  t h e  c h e m i c a l  d a t a  s h o w  c o n s i d e r a b l e  s c a t t e r ,  t h e  

v a r i a t i o n  o f  Pd i n  t h e  r o c k s  i s  p o s i t i v e l y  c o r r e l a t e d  w i t h  P t  

0 
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( F i g u r e  1). H o w e v e r ,  Pt .  v a r i e s  w i t h i n  a v e r y  n a r r o w  r a n g e  (0.02- 

4.30 p p m )  w h e r e a s  Pd e x h i b i t s  w i d e  v a r i a t i o n  (0 .02 -15 .40  ppm) .  

0 

B o t h  P t  a n d  P d  a r e  p o o r l y  c o r r e l a t e d  w i t h  Au, a l t h o u g h  s a m p l e s  

e n r i c h e d  i n  Pd a p p e a r  a l s o  t o  b e  e n r i c h e d  i n  Au ( F i g u r e  2). 

, I n  o r d e r  t o  a s s e s s  t h e  v a r i a t i o n  o f  PGE w i t h  r e s p e c t  t o  N i  a n d  

Cu c o n t e n t  i n  t h e  r o c k s ,  P t  a n d  Pd w e r e  p l o t t e d  a g a i n s t  N i  a n d  

Cue The  r e s u l t s  a r e  s h o w n  i n  F i g u r e  3. R o c k s  e n r i c h e d  i n  N i  o r  Cu 

a r e  g e n e r a l l y  a l s o  e n r i c h e d  i n  Pd. P l a t i n u m  e x h i b i t s  n e a r l y  f l a t  

d i s t r i b u t i o n  p a t t e r n  w i t h  r e s p e c t  t o  Cu a n d  N i .  T h e  p r i m a r y  

d i s t r i b u t i o n  o f  P t a n d  P d i n t h e  r o c k s  h a s  b e e n  p o s s i b l y  m o d i f i e d  

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

s u p e r g e n e  a l t e r a t i o n  t o  y i e l d  t h e  p r e s e n t  d i s t r i b u t i o n .  S t u d i e s  

o f  PGE i n  t h e  L a c - D e s - I l e s  C o m p l e x  i n  N o r t h w e s t e r n  O n t a r i o  b y  

D u n n i n g  e t  a l e  ( 1 9 8 1 )  a n d  T a l k i n g t o n  a n d  W a t k i n s o n  ( 1 9 8 4 )  h a v e  

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

a r e  a c t i v e  i n  t h e  m o b i l i z a t i o n  o f  PGE a n d  c o u l d  l e a d  t o  s e c o n d a r y  

c o n c e n t r a t i o n  o f  t h e s e  e l e m e n t s  i n  t h e  rocks.  

0 

A d e t a i l e d  m i c r o s c o p i c  e x a m i n a t i o n  o f  t h e  o r e  m i n e r a l s  c o u p l e d  

w i t h  m i c r o p r o b e  a n a l y s i s  o f  v a r i o u s  m i n e r a l  p h a s e s  f o r  PGE h a s  

r e v e a l e d  t h e  p r e s e n c e  of  a p a l l a d i u m  m i n e r a l  p h a s e  [ P d ( S b , T e ) * ,  

T e > S b ]  i n  t h e  s u l f i d e s .  T h i s  m i n e r a l  was  f o u n d  i n  p o l i s h e d  t h i n  

s e c t i o n  R 8 4 1 2 5 9 3  o f  t h e  r o c k  s a m p l e  t h a t  h a d  t h e  h i g h e s t  

c o n c e n t r a t i o n  o f  b o t h  Pd  0 1 0  p p m )  a n d  P t  ( 1 . 1 5  p p m ) .  T h e  

c h e m i c a l  c o m p o s i t i o n  i n d i c a t e s  t h e  m i n e r a l  t o  b e l o n g  p o s s i b l y  

i n t o  t h e  m e r e n s y i k i t e  ( P d T e 2 ) - g r o u p  o f  t h e  p l a t i n u m - g r o u p  

m i n e r a l s .  The  m i n e r a l  is v e r y  w e a k l y  a n i s o t r o p i c  a n d  o c c u r s  a s  a 
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1 

w h i t e  e l l i p t i c a l  b l e b  ( 2 5  m i c r o n s )  e n c l o s e d  i n  c h a l c o p y r i t e  

( P l a t e  4). The r e f l e c t a n c e  v a l u e  o f  t h e  a b o v e  m i n e r a l  is a l m o s t  
0 

e q u a l  t o  t h a t  o f  p y r i t e  a n d  t h i s  m a k e s  i t  d i f f i c u l t  t o  

d i s t i n g u i s h  f r o m  p y r i t e  u n d e r  t h e  m i c r o s c o p e .  No i n d i v i d u a l  P t  

m i n e r a l s  were  o b s e r v e d  i n  t h e  s u l f i d e s  d u r i n g  t h e  p r e s e n t  s t u d y .  

I t  is p o s s i b l e  t h a t  p l a t i n u m  is d i s p e r s e d  w i t h i n  Cu-Ni s u l f i d e s  

o r  o c c u r s  i n  s o m e  p a l l a d i u m  m i n e r a l ( s ) .  

S i l i c a t e  mineralogy 

T h e  s i l i c a t e  m i n e r a l s  a n d  t h e i r  r e l a t i v e  a b u n d a n c e  i n  t h e  

r o c k s  a r e  g i v e n  i n  T a b l e  2 b e l o w .  

T a b l e  2 : 

H o r n b l e n d e  X 

M g - c h l o r i t e  X 

P l a g i o c l a s e  X 

O r t h o c l a s e  X 

Q u a r t z  X 

S e r i c i  t e  X 
E p i d o t e  X 
B i o t i t e  X 

M u s c o v i t e  X 
C a l c i t e  X ................................................................. 

R o c k  types 

T h e  r o c k s  c o u l d  b e  d i v i d e d  i n t o  t w o  m a i n  g r o u p s  o n  t h e  b a s i s  

of  t h e i r  m a j o r  m i n e r a l s .  The two g r o u p s  a r e  : 

(i) u l t r a m a f i c  r o c k s  ( i i )  f e l s i c  r o c k s  e 
U l t r a m a f i c  -- r o c k s  : T h e s e  c o n s i s t  o f  a l m o s t  100  % a m p h i b o l i t e s .  
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0 The c l i n o a m p h i b o l e s  i n  t h e  a m p h i b o l i t e s  a r e  g e n e r a l l y  s t i l l  w e l l -  

p r e s e r v e d  w h e r e a s  m a g n e s i u m - r i c h  a m p h i b o l e s  h a v e  b e e n  c o m p l e t e l y  

r e p l a c e d  by m a g n e s i u m - c h l o r i t e  ( P l a t e  5). T h e s e  a m p h i b o l i t e s  a r e  

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

c u m u l u s  p y r o x e n i t e s .  I n  a d d i t i o n  t o  t h e  a m p h i b o l i t e s ,  r o c k s  o f  

a n o r t h o s i t i c  c o m p o s i t i o n  ( 9 5  X p l a g i o c l a s e )  a r e  a l s o  f o u n d .  

L a y e r e d  s u l f i d e  c o n c e n t r a t i o n s  a r e  f o u n d  i n  t h e  u l t r a m a f i c  r o c k s  

a n d  a l s o  a l o n g  t h e  i n t e r f a c e  s e p a r a t i n g  t h e  u l t r a m a f i c s  f r o m  

r o c k s  of a n o r t h o s i t i c  c o m p o s i t i o n  ( P l a t e  6). 

F e l s i c  r o c k s  : T h e s e  c o m p r i s e  o f  r o c k s  o f  g r a n o d i o r i t i c  

c o m p o s i t i o n .  P l a g i o c l a s e  ( m a i n l y  o l i g o c l a s e )  a n d  q u a r t z  a r e  t h e  

m a j o r  m i n e r a l s .  O r t h o c l a s e  i s  r a r e l y  f o u n d .  T h e s e  r o c k s  p o s s i b l y  

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

s u i t e .  Most o f  t h e  f e l s i c  r o c k s  e x a m i n e d  i n  t h i n  s e c t i o n  c o n t a i n  

m i n o r  a m o u n t s  o f  s u l f i d e s  i n  d i s s e m i n a t e d  f o r m .  A f e w  f e l s i c  

----- I_--- 

0 

r o c k s ,  h o w e v e r ,  c o n t a i n  t h i n  s u l f i d e  l a m i n a e  ( 1 - 2  mm) e n r i c h e d  i n  

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

Deuteric and metamorphic alteration 

T h e  d i s t r i b u t i o n  o f  v a r i o u s  s e c o n d a r y  m i n e r a l s  i n  t h e  r o c k s  

a n d  t h e i r  t e x t u r e  a l l o w  t h e  d i s t i n c t i o n  o f  a l t e r a t i o n  e f f e c t s  d u e  

m e t a s o m a t i s m  f r o m  t h o s e  d u e  t o  r e g i o n a l  l o w - g r a d e  g r e e n s c h i s t  

m e t a m o r p h i s m .  The s e c o n d a r y  m i n e r a l s  f o u n d  i n  t h e  r o c k s  i n c l u d e  

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

r a r e l y  b i o t i t e .  B e c a u s e  t h e  r o c k s  h a v e  u n d e r g o n e  o n l y  l o w - g r a d e  

g r e e n s c h i s t  m e t a m o r p h i s m  m o s t  o f  t h e  a m p h i b o l e s  i n  t h e  
a 
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u l t r a m a f i c s  h a v e  p o s s i b l y  r e s u l t e d  f r o m  d e u t e r i c  a l t e r a t i o n  or 

a u t o m e t a m o r p h i s m  o f  c u m u l u s  p y r o x e n e s  a n d  l e s s  l i k e l y  f r o m  

r e g i o n a l  m e t a m o r p h i s m .  T h e  o c c u r r e n c e  o f  e p i d o t e  a l t e r a t i o n  

0 

c o n f i n e d  a r o u n d  s u l f i d e s  ( P l a t e  7) i n d i c a t e s  e p i d o t e  t o  b e  a l s o  

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

a r e  l e s s  c o m m o n l y  f o u n d  w i t h  e p i d o t e  i n  t h e  a l t e r a t i o n  h a l o e s  

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

d e u t e r i c  a l t e r a t i o n  m o s t  o f  t h e  s e r i c i t e  a n d  c h l o r i t e  i n  t h e  

r o c k s  a p p e a r  t o  b e  d u e  t o  m e t a m o r p h i c  a l t e r a t i o n .  S e r i c i t e  i s  

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

u s u a l l y  e x h i b i t s  t e x t u r e  r a n g i n g  f r o m  f i n e l y  d i s s e m i n a t e d  t o  

c o a r s e - g r a i n e d  " r o s e t t e s " .  C h l o r i t e  w i t h  d i s t i n c t i v e  f i b r o u s  

h a b i t  a n d  a n o m a l o u s  b l u i s h - g r a y  i n t e r f e r e n c e  c o l o u r  i s  a b u n d a n t  

i n  s o m e  o f  t h e  a m p h i b o l i t e s  ( P l a t e  5 ) .  T h i s  m a g n e s i u m - c h l o r i t e  

(Mg:Fe = 3.37) a p p e a r s  t o  h a v e  f o r m e d  by s e l e c t i v e  r e p l a c e m e n t  of  
0 

m a g n e s i u m - r i c h  a m p h i b o l e s  w h i l e  t h e  c l i n o a m p h i b o l e s  r e m a i n e d  

a l m o s t  u n a f f e c t e d .  L o c a l  s h e a r i n g  a n d  d e f o r m a t i o n  i n  t h e  r o c k s  is 

i n d i c a t e d  b y  t h e  b e n d i n g  of t h e  m i c a s  a n d  f i b r o u s  c h l o r i t e .  

U n d a l u t o r y  e x t i n c t i o n  i n  q u a r t z  a l s o  i n d i c a t e s  s t r a i n  i n  t h e  

r o c k s .  

Supergene alteration 

S u p e r g e n e  a l t e r a t i o n  i s  v e r y  p r o n o u n c e d  i n  r o c k s  p e n e t r a t e d  by 

f r a c t u r e s .  T h e  a l t e r a t i o n  is m a i n l y  i n d i c a t e d  by t h e  b r e a k d o w n  of 

p y r i t e  t o  g o e t h i t e  a n d  p e n t l a n d i t e  t o  v i o l a r i t e  ( P l a t e  2 ) .  

C h a l c o p y r i t e  is r a r e l y  a l t e r e d  t o  c u p r i t e .  S u p e r g e n e  a l t e r a t i o n  

h a s  a l s o  l o c a l l y  i n t e n s i f i e d  t h e  a l t e r a t i o n  o f  f e l d s p a r  a n d  m a f i c  0 
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m i n e r a l s  t o  s e r i c i t e  a n d  c h l o r i t e .  

0 - 
Summary and c o n c l u s i o n  

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

a s s o c i a t e d  f e l s i c  r o c k s  h a s  i n d i c a t e d  t h a t  c o n c e t r a t i o n s  o f  F e -  

Cu-Ni- (PGE)  s u l f i d e s  o c c u r  w i t h i n  t h e  u l t r a m a f i c  c u m u l u s  r o c k s  

a n d  a l s o  a l o n g  t h e  i n t e r f a c e  s e p a r a t i n g  u l t r a m a f i c  a n d  

a n o r t h o s i t i c  r o c k s .  T h e  s u l f i d e  m i n e r a l s  o b s e r v e d  i n  t h e  r o c k s  

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

p y r r h o t i t e  a n d  S i e g e n i t e  ( ? )  i n  t h a t  o r d e r  o f  d e c r e a s i n g  

a b u n d a n c e .  T h e  l a s t  t h r e e  m i n e r a l s  a r e  f o u n d  o n l y  i n  t r a c e  

a m o u n t s .  V i o l a r i t e  is f o u n d  as a s e c o n d a r y  m i n e r a l  d e r i v e d  f r o m  

t h e  a l t e r a t i o n  of p e n t l a n d i t e .  P y r i t e  is a l t e r e d  t o  g o e t h i t e  

0 e s p e c i a l l y  a l o n g  f r a c t u r e s .  L o c a l  a l t e r a t i o n  o f  c h a l c o p y r i t e  t o  

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

s u l f i d e s .  N o r m a l  a n d  c h r o m i u m - b e a r i n g  m a g n e t i t e  a r e  f o u n d  

d i s s e m i n a t e d  i n  t h e  u l t r a m a f  i c s .  

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

p r e s e n c e  o f  a p a l l a d i u m  m i n e r a l  p h a s e  [ P d ( S b T e ) 2 ,  T e > S b ]  i n  t h e  

s u l f i d e s .  T h e  o c c u r r e n c e  o f  t h i s  m i n e r a l  i n  r o c k s  r i c h  i n  P d  

0 1 0  p p m )  s u g g e s t s  t h a t  p a l l a d i u m  i n  t h e s e  r o c k s  i s  p r o b a b l y  

c o n c e n t r a t e d  i n  p a l l a d i u m  m i n e r a l s .  E e t r o g r a p h i c a l  i d e n t i f i c a t i o n  

o f  p a l l a d i u m  m i n e - r a l  p h a s e s  o f  t h e  t y p e  i d e n t i f i e d  a b o v e  is, 

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

o p t i c a l  c h a r a c t e r i s t i c s  ( P l a t e  4). No i n d i v i d u a l  P t  m i n e r a l s  were 

f o u n d  d u r i n g  t h e  p r e s e n t  s t u d y .  P l a t i n u m  i s  p o s s i b l y  d i s p e r s e d  i n  

Cu-Ni s u l f i d e s  or o c c u r s  i n  p a l l a d i u m  m i n e r a l ( s ) .  
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S u p e r g e n e  a l t e r a t i o n  of  Fe-Ni-Cu s u l f i d e s  i n  t h e  r o c k s  t e n d s  0 - 
t o  m a s k  t h e  s u b t l e  o p t i c a l  f e a t u r e s  o f  s m a l l  m i n e r a l  g r a i n s .  

S a m p l e s  s h o w i n g  l e a s t  s u p e r g e n e  a l t e r a t i o n  w o u l d  b e  u s e f u l  f o r  

f u r t h e r  m i c r o s c o p e / m i c r o p r o b e  s e a r c h  f o r  p l a t i n u m - g r o u p  m i n e r a l s  

i n  t h e  s u l f i d e s  a s s o c i a t e d  w i t h  t h e  T o f i n o  u l t r a m a f i c s .  
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Appendix 

T a b l e  3 : A n a l y s e s  o f  s a m p l e s  f r o m  T o f i n o  S h o w i n g  

L a b  Pd P t  Au N i  c u  co  P t l  
N O  g l t  g l t  g l t  % x x P d + P t  

8768 4.70 
8771 1.80 
8773 15.40 
8763 - 
8762 - 
12586 4.70 
12589 0.30 

12593 > 10 
12597 2.10 
1.2601 5.60 
84174 6.10 
84180 7.30 
84181 1.07 
84182 3.55 

12592 0.50 

0 ( C o u r t e s y  of 

1.65 
0.85 
3.80 
3.30 
4.30 
1.70 
0.10 
0.02 
1.15 
1.15 
1.25 
2.30 
2.30 
0.30 

COMINCO) 
1.15 

0.36 
0.14 
0.62 
0.03 
0.24 
0.13 
0.11 
0.03 
0.60 
0.08 
0.01 - 

0.25 
0.61 
8.50 

14.00 
0.50 
1.46 

0.48 
1.45 

1.64 
0.35 
3.80 
0.58 
2.88 

0.08 

0 . 5 5  

3.57 
0.20 . 
0.43 

- 
0.98 
0.36 
0.19 
5.40 
0.23 
0.86 
2.97 
1.26 
0.46 
0.51 

- 0.25 
- 0.32 

0.20 
0.14 - 
0.16 - 
0.17 0.27 
0.002 0.25 
0.01 0.03 
0.05 0.10 
0.08 0.35 
0.07 0.18 
- 0.27 - 0.24 - 0.30 - 0.25 
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Fig. 1. Plot of Pd vs Pt for rock samples from Tofino. Pd is 
moderately positively correlateddwith Pt in the rocks. 
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Fig. 2 .  P lot  of Pd, P t  vs Au for rock samples from Tofino. Samples  
enriched i n  Au are a l s o  enriched i n  Pd.  
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Fig. 3 .  P l o t  of Pd, P t  vs Cu, N i  f o r  rock samples from Tofino. Samples 
enr iched i n  Cu o r  N i  a re  also  enriched i n  Pd. P t  e x h i b i t s  n e a r l y  
f l a t  d i s t r i b u t i o n  p a t t e r n  w i t h  r e s p e c t  t o  Cu and Ni. 
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List of polished thin sections examined: 

1. R848768 

2. R848769 

3. R848770 

4. R848771 

5. R848772 

6. R848777 

7. R848779 

8. R8412578 

9 .  R8412579 

10. R8412580 

11. R8412581 

12. R8412582 

13. R8412583 

14. R8412584 

15. R8412585 

16. R8412586 

17. R8412589 

18. R8412590 

19. R8412592 

20. R8412593 

21. R8412597 

22. R8412598 

23. R8412601 
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