
GEOLOGICAL REPORT 

NORTH GROUP MINERAL CLAIMS 

Vancouver, B. C.  
January  30, 1973 

TURNAGAIN RIVER,  B.  C .  

Hard Creek Mines Limited 

J u l y  1, 1972 - January  15, 1973 

Lat. 58z28'00 N .  
Long. 128 47'00 W. 

N.T.S. 104-1-7 

T. Clark 
J. J .  McDougall, P.Eng. 

1 

1 Mines and P c t r ~ l e u n  Resources I 

...... MAP .................................. . .... 



C O N T E N T S  

A. INTRODUCTION 

B. LOCATION, ACCESS AND PERSONNEL 

C .  GENERAL GEOLOGY 

D.  FIELD OBSERVATIONS DURING THE 1972 SEASON 

(1) Igneous Layering i n  Pyroxene-rich Rocks 

(2) S t r a t ig raphy  Above and Below Main Complex 

(3) Contact Metamorphic Aureole 

(4) Sulphides 

E .  DETAILS OF GEOLOGY OF THE NORTH GROUP CLAIMS 

APPENDIX A: Statement of  Work 

APPENDIX B:  Statement of Q u a l i f i c a t i o n s  

ILLUSTRATIONS 

fol lows p .  6 

fol lows Appendix A 

F] Fig. 1/72 Geology and Claim Locations - North Group i n  pocket 

*a~i~.  2/72 Detai led Geology North Group (East  P a r t )  I I 11 



A. INTRODUCTION 

A second summer of geologica l  mapping has  been completed 

(summer of 1972) on t h e  u l t r amaf ic  complex underlying t h e  Falconbridge 

claim groups (North and South) and on t h e  neighbouring rocks. The 

p resen t  r epor t  supplements e a r l i e r  r e p o r t s  by t h e  w r i t e r  i n  1971 and 

e a r l i e r  1972. Previous work on t h e  proper ty  was covered i n  t h e  r epor t  
I 

by Clark (1971). 

B .  LOCATION, ACCESS AND PERSONNEL 

The property l i e s  a s t r i d e  t h e  Turnagain River e a s t  of Hard 

Creek i n  t h e  Liard M . D .  o f  nor thern  B r i t i s h  Columbia and i s  loca ted  

on t h e  N.T.S. Cry Lake Sheet 1041 (Lat.  58 '28 '~,  Long. 1 2 8 ° 4 7 1 ~ ) .  

Access during t h e  summer was provided by wheeled a i r c r a f t  

from Watson Lake and by t h e  Company-owned h e l i c o p t e r .  

The w r i t e r  was capably a s s i s t e d  i n  h i s  work by s tudent  Bob 

Sharpe and by J. J .  McDougall during a supervisory  v i s i t  toward t h e  

end of the  season. 

C. GENERAL GEOLOGY 

The u l t ramaf ic  body under s tudy i s  a complex composed mainly 

of duni te ,  p e r i d o t i t e ,  pyroxene-rich p e r i d o t i t e ,  o l i v i n e  pyroxenite  

and pyroxenite .  I t  seems probable t h a t  t h e  u l t r a m a f i c  rocks a r e  s i m i -  

l a r  t o  those of t h e  so -ca l l ed  "zoned complexes" found i n  south-eastern 

Alaska and i n  severa l  l o c a l i t i e s  i n  t h e  B r i t i s h  Columbia Cord i l l e ra .  



- .L - 

The f i e l d  observations and labora tory  d a t a  bear ing  on t h e  na tu re  of 

t h e  rocks a r e  as follows: 

(1) The (Main) complex i s  rudely  zoned, having a core  of duni te  

which i s  surrounded by p e r i d o t i t e  and t h e  var ious  pyroxene-rich rocks. 

The footwal l  s i d e  of the  complex i s  probably f a u l t  bounded whereas t h e  

hangingwall s i d e  may not  be.  

(2 )  The contact  between t h e  dun i t e  core and t h e  surrounding, more 

pyroxene-rich rocks i s  ev iden t ly  a h ighly  i r r e g u l a r  one. The exce l l en t  

exposures i n  t h e  northwest show t h e  contac t  t o  b e  undulat ing.  Outcrop 

d i s t r i b u t i o n  i n  t h e  southeas t  a l s o  suggests  a convoluted dunite-  

p e r i d o t i t e  contac t .  

With t h e  exception of t h e  con tac t s  between t h e  dun i t e  core and 

t h e  enclos ing  rocks, and between pyroxenite  veins and hos t  rocks, 

con tac t s  between rock types a r e  usua l ly  g rada t iona l .  Contacts between 

t h e  dun i t e  core and t h e  surrounding rocks i n  t h e  f a r  northwest a r e  

o f t e n  sharp although i n t r u s i v e  r e l a t i o n s h i p s  a r e  cont radic tory .  The 

development of a sheath o f  green s l i p - f i b r e  se rpen t ine  i s  conspicuous 

a t  one such contac t .  From examination of d r i l l  co re  taken from t h e  

hangingwall a rea  i n  t h e  southwest,  g rada t iona l  con tac t s  a r e  apparent 

between duni te  layers  and t h e  more pyroxene-rich rocks.  However, 

t r a n s i t i o n s  a r e ,  a t  t he  same t ime,  abrupt .  

D. FIELD OBSERVATIONS DURING THE 1972 SEASON 

(1) Igneous Layering i n  Pyroxene-ri  ch Rocks 

A more d e t a i l e d  examination was c a r r i e d  out  on t h e  pyroxene-rich 

i n  G. Davis1 claim group t o  t h e  nor th  of  Falconbridge 's  North group. 



In  t h i s  a rea  igneous layer ing  was seen  t o  be more widespread 

than  previously a n t i c i p a t e d .  The l aye r ing  is  charac ter ized  by sudden 

changes i n  t h e  modal pyroxene-to-olivine r a t i o .  Thus wi th in  t h e  

o l i v i n e  pyroxenite  the re  occur i n t e r l a y e r s  of  p e r i d o t i t e .  Both pyrox- 

ene and o l i v i n e  a r e  normally cumulus phases,  however, i n  seve ra l  p laces  

t h e r e  a r e  a few i n t e r l a y e r s  of p e r i d o t i t e  i n  which pyroxene occurs a s  

post-cumulus, p o i k i l i t i c  g ra ins .  I n  o t h e r  p a r t s  of t h e  complex, however, 

where pyroxene-rich rocks a re  abundant, igneous layer ing  i s  much l e s s  

conspicuous. 

(2) S t ra t igraphy Above and Below t h e  Main Complex 

A s i n g l e  t r a v e r s e  across  t h e  footwal l  country rock succession 

turned up only s l a t e s  and p h y l l i t e s  ( i . e .  no r theas t  of t h e  complex 

toward the  Cass iar  g r a n i t i c  b a t h o l i t h ) .  I n  c o n t r a s t ,  t h e  succession 

above ( t o  t h e  southwest o f )  t h e  complex c o n s i s t s  of l e s s  than  1,000 

f e e t  of  s l a t e s  which are followed by about 5,000 f e e t  of volcanic  and 

i n t r u s i v e  rocks of var ied  composition. The abundance of  ribbon and 

massive cher t  i nc reases  toward t h e  southwest.  

(3) Contact Metamorphic Aureole 

The sedimentary rocks i n  t h e  hangingwall of t h e  Main complex 

wi th in  the  Falconbridge claim group have been converted t o  spo t t ed  

horn fe l s  through contact  metamorphism by t h e  u l t r amaf ic  rocks. The 

aureole  is  notably t h i n  -- approximately 200 f e e t  wide. In  c o n t r a s t ,  

t h e  footwall  sediments show no a l t e r a t i o n ,  a f a c t  which supports  t h e  

i d e a  t h a t  t h e  footwall  contact  i s  marked by a f a u l t .  In  t h i n  s e c t i o n ,  

t h e  spo t s  t u r n  out t o  cons i s t  of aggregates of  qua r t z ,  muscovite and 

poss ib le  p lagioc lase ,  an assemblage c o n s i s t e n t  with t h e  a lb i t e -ep ido te  

horn fe l s  f a c i e s  of  contact  metamorphism. 



(4) Sulphides 

Where assay da ta  a r e  s u f f i c i e n t ,  a c lose  inspec t ion  of  d r i l l  

core shows a good c o r r e l a t i o n  between n i c k e l  content  and rock type ,  

dun i t e s  car ry ing  s u b s t a n t i a l l y  more n i c k e l  than pyroxenites  (e .g.  DDH 

10, 21). I t  i s  seen t h a t  most of  t h e  h ighes t  n i cke l  and copper values 

( f o r  N i  g rea te r  than,  say, 112%) occur over very s h o r t  core i n t e r v a l s  

(measured i n  inches) and t h a t  t h e s e  heavy sulphide  concent ra t ions  occur 

i n  any rock type.  Examination o f  su lphide  t e x t u r e s  r evea l s  good ev i -  

dence t h a t  sulphides having h e a v i e s t  concentrat ion have been remobilized. 

Typical  evidence includes s t r eaked  ou t  and l e n t i c u l a r  patches of sulphide , 

t h i n  su lphide  f i lms along s i l i c a t e  cleavages, secondary su lphide  replac ing  

se rpen t ine ,  v e i n l e t s  up t o  s e v e r a l  mi l l ime te r s  t h i c k  of  p y r r h o t i t e  and 

chalcopyr i te ,  lacey t o  f i n e  gra ined  impregnations, broken s i l i c a t e  gra ins  

d i sc los ing  a r i n g  of sulphide contained wi th in  s i l i c a t e ,  occurrence of  

very f i n e  graphi te  with t h e  lacey  su lphide  impregnations. That some of  

the  su lphide  has been added from an ou t s ide  source i s  suggested by t h e  

occurrence of gra ins  o f  molybdenite i n  seve ra l  p a r t s  o f  t h e  d r i l l  core. 

E. DETAILS OF GEOLOGY OF THE NORTH GROUP CLAIMS 

East  of the  Turnagain River,  t h e  u l t r amaf ic  complex is charac- 

t e r i z e d  by a small body o f  & m i t e  which grades i n t o  pyroxene-poor 

p e r i d o t i t e .  The d u n i t i c  rock grades quickly  i n t o  t h e  surrounding p e r i -  

d o t i t e  i n  which t h e  pyroxene t y p i c a l l y  occurs a s  p o i k i l i t i c  g ra ins .  

Between t h e  duni te  body and t h e  Turnagain River t h e  rocks cons i s t  of  

r a t h e r  monotonous p e r i d o t i t e  wi th  occasional  lenses of  o l i v i n e  pyroxenite 

most o f  which contain minor su lphide  concentrat ions.  Veins of pegmati t ic  

o l i v i n e  pyroxeni t e  and pyroxenite  a r e  l o c a l l y  c h a r a c t e r i s  t i c .  Near t h e  



dun i t e  body i n  a  number of p laces  t h e  p e r i d o t i t e  conta ins  small  l e n t i -  

c u l a r  t o  rec tangular  inc lus ions  of medium-grained o l i v i n e  pyroxenite  o r  

pyroxeni te .  The duni te  i t s e l f  contains a  l a rge  block (about 80 f e e t  

long) of  layered o l i v i n e  pyroxenite  and p e r i d o t i t e .  The extreme e a s t  

end of t h e  u l t ramaf ic  complex has abundant medium-grained o l i v i n e  pyrox- 

e n i t e  wi th  minor int .er layered p e r i d o t i t e .  C h a r a c t e r i s t i c a l l y ,  t hese  

rocks weather a  rus ty  brown colour.  The e a s t e r n  te rminat ion  of t h e  

complex i s  apparently marked by a f a u l t .  In  f a c t  it i s  l i k e l y  t h a t  

f a u l t s  bound a l l  p a r t s  of t h e  complex e a s t  of  t h e  Turnagain River. 

S l a t e s  wi th in  50 f e e t  of t h e  p e r i d o t i t e  footwal l  e a s t  of t h e  duni te  

body show no evidence of hea t ing  and, i n  add i t ion ,  t h e  s t r i k e  of  t h e  

s l a t e s  i s  t runcated  by t h e  p e r i d o t i t e  contac t .  

S i g n i f i c a n t  sulphide mine ra l i za t ion  ( p y r r h o t i t e ,  pen t l and i t e ,  

cha lcopyr i t e  i n  a  n e t  t ex tu re )  occurs a s soc ia t ed  with a  l a y e r  o f  o l i v i n e  

pyroxeni te  very c lose  t o  the  footwall  nea r  t h e  e a s t  end of  t h e  complex. 

The o re  zone i s  small ,  perhaps 15 by 5 f e e t  and occurs i n  p e r i d o t i t e ,  

r i g h t  a t  t h e  contact  with t h e  pyroxeni te- r ich  l a y e r .  

The Discovery showing on t h e  Turnagain River contains heavy con- 

c e n t r a t i o n s  of n e t  tex tured  p y r r h o t i t e ,  p e n t l a n d i t e  and chalcopyr i te  i n  a  

dipping l a y e r  from 2-4 f e e t  t h i c k  and about 20 f e e t  long i n  exposed s t r i k e  

length .  The hos t  rock f o r  t h e  mine ra l i za t ion  i s  b lack ,  aphan i t i c  serpen- 

t i n i t e  and t h e  surrounding rock i s  h igh ly  se rpen t in ized  pyroxenite .  The 

outcrops along t h e  r i v e r  nea r  t h e  showing a l l  show evidence of  f a u l t i n g  - 

they  a r e  h ighly  sheared i n  p laces  and conta in  a  considerable amount of  

disseminated graphi te .  



A t h i r d  important showing occurs on t h e  nor th  s i d e  o f  t h e  

Turnagain River on claim, Turn 23.  The sulphides  genera l ly  a r e  ne t  

t e x t u r e d  t o  disseminated and occur i n  ord inary  p e r i d o t i t e .  Pyroxene- 

r i c h  rocks are  conspicuous by t h e i r  absence on t h e  outcrop.  Some of 

t h e  sulphides i n  t h i s  l o c a l i t y  a r e  apparent ly  pos t - se rpen t in iza t ion  

s i n c e  some massive, ve in - l ike  pyr rho t i t e -cha lcopyr i t e  i s  seen t o  replace  

f ib rous  serpent ine .  

Thoseclaims of t h e  North group which l i e  t o  t h e  n o r t h  and west 

of  t h e  Turnagain River a r e  under la in  i n  l a r g e  p a r t  by t h e  l a r g e  duni te  

core of  t h e  Main complex. The complex i s  in t ruded  by two small  igneous 

i n t r u s i o n s .  One of these  is gabbroic i n  composition and t h e  o t h e r  has  

a  wide range of composition, varying from gabbro t o  g ranod io r i t e .  

Breccia t ion  and se rpen t in iza t ion  appear t o  be r e l a t e d  t o  f a u l t i n g  which 

has occurred i n  t h e  c e n t r a l  and northwest p a r t s  of t h e  Main complex. 

T: Clark 

January 30, 1973 



Appendix B 

FALCONBRIDGE NICKEL MINES LIMITED 

1112 West Pender Street, Vancouverl, B.C.,Canada 

Telex 04-53245 

Telephone (604) 682-6242 

January 30, 1973 

The Mining Recorder 
Liard Mining Division 

Dear S i r :  

This i s  t o  c e r t i f y  t h a t  t h e  geological  mapping covered by 
t he  appended report  on t he  North Group of t he  Turnagain Nickel-Copper 
Prospect, was done under my d i r ec t i on  and supervision.  

(I) 

M r .  Thomas Clark, t h e  author of t h i s  work, obtained h i s  B.Sc. 
(Honours Geology) from the University of Toronto i n  1968 and h i s  M.Sc. 
from t h e  same i n s t i t u t i o n  i n  1970. H i s  M.Sc. t he s i s  t op i c  was 
e n t i t l e d ,  "Equil ibria between i ron-nickel  divines and iron-nickel  
sulphidesff  . 

M r .  Clark has been a t tending Queen's Universi ty,  Kingston, 
Ontario s ince  1970 as a  Ph.D. candidate pursuing a  more de ta i l ed  study 
of the  iron-nickel  equ i l i b r i a  f i e l d .  

Yours very t r u l y ,  

FALCONBRIDGE NICKEL MINES LIMITED 

J. J .  McDougall, P.Eng. 






