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INTRODUCTION 

The examination of  t h e  Langemarck Group of claims was p a r t  of a 

l a r g e r  explora t ion  program c a r r i e d  out  by Falconbridge Nickel Mines 

Limited on s t r a t a fo rm copper depos i t s  i n  southeas te rn  B . C .  and ad jo in ing  

Alberta .  

genera l  and t h e  Gr inne l l  Formation i n  p a r t i c u l a r  f o r  p o s s i b l e  economic 

copper concent ra t ions .  

n e l l  Formation o f  Canada was i n i t i a t e d  a f t e r  a l a r g e  s t r a t a fo rm copper 

depos i t  had been found i n  t h e  Revett Quar t z i t e s  west of Bul l  Lake i n  

northwestern Montana. 

equivalent  of  t h e  Revett Quar t z i t e s  and minor copper mine ra l i za t ion  within 

The ob jec t  was t o  examine t h e  Pre-Cambrian Bel t  Formations i n  

The search f o r  s t ra ta-bound copper i n  t h e  Grin- 

The Gr inne l l  Formation i s  probably t h e  s t r a t i g r a p h i c  

i t  has been known f o r  some time. 

The 15 Sage claims of t h e  Langemarck Group were s taked  i n  November 

1969 by Falconbridge Nickel Mines Limited. 

LOCATION AND ACCESS ( see  index map) 

The Sage claims of  t h e  Langemarck Group a r e  s i t u a t e d  approximately 

2 miles  southeas t  of a se t t lement  known as "Joe McDougall's Ranch" on 

Sage Creek. They range i n  e l eva t ion  from a high of 8400 f t .  a t  Langemarck 

Mtn. t o  a low of 6000 f t .  i n  t h e  e a s t e r n  dra inage  c i rques  towards Ruby Creek. 

The approach on foo t  i s  r a t h e r  inconvenient and involves  a c ross ing  of Sage 

Creek (no br idge)  and a t  l e a s t  3-4 hours walking. There a r e  no t r a i l s  lead-  

ing  i n  t h i s  d i r e c t i o n .  Hel icopter  access i s  t h e  obvious answer t o  t h i s  

problem. 

SCOPE AND METHOD OF SURVEY 

The ob jec t  of t h i s  survey was t o  loca t e  and t r a c e  copper bear ing  s t r a t a  

within t h e  Gr inne l l  Formation and t o  examine t h e i r  poss ib l e  p o t e n t i a l .  
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Geological mapping and d e t a i l e d  examinations of  s ec t ions  ac ross  t h e  copper 

bear ing s t r a t a  were app l i ed  i n  order  t o  determine t h e  s t r a t i g r a p h i c  pos i -  

t i o n s  and p o s s i b l e  connections between t h e  d i f f e r e n t  copper showings. Good 

outcrop condi t ions  allowed a reasonable  c o r r e l a t i o n .  

REGIONAL GEOLOGY 

The reg iona l  geology was mapped by R .  A.  Pr ice ,  G.S.C. Paper 61-24, 

accompanied by map 35-1961, Fernie  East Half. The general  geologica l  s e t -  

t i n g  e a s t  of t h e  Flathead River i s  t h a t  of a synclinorium (Akamina Syncline) 

of  Precambrian and Lower Cambrian rocks which i s  ove r th rus t  from t h e  west 

( r e l a t i v e l y )  onto younger sediments along t h e  Lewis Thrust  F a u l t .  These 

rocks r ep resen t  t h e  most e a s t e r n  outcrops of  t h e  Pre-Cambrian Bel t  S e r i e s .  

The Gr inne l l  Formation of t h e  Clarke Range with i t s  conspicuous red  

a r g i l l i t e s  can be t r aced  westwards i n t o  t h e  American Whitefish Range. How- 

ever ,  west of t h i s  last  mentioned range, t h e  l i t ho logy  o f  t h e  formation 

changes considerably.  

q u a r t z i t e  beds take  over (Revett  q u a r t z i t e s ) .  The c o r r e l a t i o n  can only be 

maintained by t h e  r e l a t i v e  s t r a t i g r a p h i c  p o s i t i o n  of  t h e  two u n i t s .  

Most o f  t h e  r ed  a r g i l l i t e  beds disappear  and t h i c k  

LOCAL STRATIGRAPHY 

The Precambrian succession inc ludes  t h e  fol lowing formations (with 

inc reas ing  age) : 

Roosevi l le  Formation 

P h i l l i p s  Formation 

Gateway Formation 

Sheppard Formation 

Purce l l  Lava 

Siyeh Formation 

Gr inne l l  Formation 



- 3 -  

Appekunny Formation 

Altyn Formation 

Waterton Formation 

Three of  t h e s e  formations were encounterd wi th in  t h e  Langemarck 

Group: Appekunny, Gr inne l l  and Siyeh Formations. 

Appekunny Formation 

The upper p a r t  o f  t h e  Appekunny Formation wi th in  t h e  Langemarck Group 

c o n s i s t s  mainly of  t h i n  bedded grey green,  arenaceous a r g i l l i t e s .  

interbedded wi th  :5-1 inch t h i c k  s i l t s tone  beds of  t h e  same colour  and 1-5 

inch t h i c k  white  q u a r t z i t e  bands.  The a r g i l l i t e s  a r e  r e l a t i v e l y  uniform 

i n  appearance but  show occas iona l  whi te  o r  p a l e  green leached s p o t s .  

cracks and r ipple-marks a r e  wide spread.  

f i n e  gra ined  and a r g i l l a c e o u s  i n  varying degrees .  

t o  coarse  gra ined ,  a r e  t h i n  bedded ($-1 inch)  and l a t e r a l l y  n o t  always per -  

s i s t e n t .  

They a r e  

Mud- 

The s i l t s t o n e s  a r e  extremely 

The q u a r t z i t e s ,  medium 

Many of  t h e  q u a r t z i t e  bands show c i r c u l a r  i r o n  s t a i n e d  s p o t s  about 

inch i n  diameter  which a r e  most l i k e l y  an end product of a leaching process .  

However, no malachi te  o r  s u l f i d e  remnants were observerd.  

The d i s t i n c t i v e  t h i c k  q u a r t z i t e  beds i n  t h e  upper Appekunny Formation 

a s  seen from Sage Creek were n o t  encountered wi th in  t h e  Langemarck Group. 

The contac t  t o  t h e  Gr inne l l  Formation i s  g rada t iona l  and i s  b e s t  

def ined  by t h e  co lour  change from green t o  red .  

Gr inne l l  Format ion  

Within t h e  Langemarck Group, t h e  Gr inne l l  Formation c o n s i s t s  mainly 

of r ed  a r g i l l i t e s  with interbedded s i l t s t o n e s ,  q u a r t z i t e s  and green a r g i l -  

l i t e s .  

The main rock type  i s  a r ed  and u s u a l l y  s i l t y  a r g i l l i t e .  

f i n e  grained t h i n  bedded, and l o c a l l y  e x h i b i t s  mudcracks and r ipple-marks.  

An a n d e s i t i c  s i l l  was mapped i n  t h e  upper p a r t  of t h e  formation.  

I t  i s  extremely 
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The mudcracks are o f t e n  sand f i l l e d  and s t and  ou t  on t h e  weathered 

bedding p l anes .  

Local ly ,  t h e  r e d  a r g i l l i t e s  are mot t led  wi th  whi te  o r  grey-green 

s p o t s  o f  & inch d iameter .  A l l  i n t e rmed ia t e  s t a g e s  can be  found between 

t h e s e  mot t led  a r g i l l i t e s  and ex tens ive  in te rbedding  of  r ed  and green a r g i l -  

l i t e  beds,  where t h e  beds vary  i n  th i ckness  between 1 inch  and approx. 20 

fee t .  The co lour  change can be abrupt  from one bed t o  t h e  next  one o r  it 

can be g rada t iona l  wi th  fad ing  of t h e  main co lou r s .  

co lours  a long t h e  same bed i s  o f t e n  observed. There i s  no obvious l i t h o l o -  

g i c a l  d i f f e r e n c e  between t h e  r e d  and green a r g i l l i t e s  and t h e  green co lour  

may well be a r e s u l t  of  p o s t  sedimentary leaching .  

Lateral change of  

Interbedded wi th  t h e s e  a r g i l l i t e s  are red  and green a r g i l l a c e o u s  s i l t -  

s tones ,  $-1 inch  t h i c k ,  which form bands and l enses  which extend several 

hundred f ee t  l a t e r a l l y .  

The whi te  q u a r t z i t e s  are medium t o  coarse  gra ined  and form bands o r  

l enses  vary ing  between % inch and 20 fee t  i n  th i ckness .  

beds r a r e l y  exceed t h e  th i ckness  o f  2-3  inches .  

However t h e  s i n g l e  

Crossbedding i s  abundant and many hor izons  c a r r y  well rounded a r g i l l i t e  

pebbles  o f  & t o  $ inch  d iameter  w i th  co lours  matching t h e  surrounding a r g i l -  

l i t e s .  Addi t iona l ly ,  i nc lus ions  o f  f i n e  disseminated a r g i l l i t e  p a r t i c l e s  

can produce pink o r  g reen i sh  coloured q u a r t z i t e s .  

d i scussed  i n  "Appekunny Formation" are widespread whereas copper mine ra l i -  

z a t i o n  i s  almost t o t a l l y  l i m i t e d  t o  one horizon i n  t h e  upper Gr inne l l  Form- 

a t i o n  ( see  Mine ra l i za t ion ) .  

I ron  s t a i n e d  s p o t s  as 

The s i l l  i n  t h e  upper p a r t  o f  t h e  formation c o n s i s t s  o f  f i n e  gra ined ,  

massive, dark  a n d e s i t e s .  

o f  t h e  younger P u r c e l l  Lava Group. 

The rock type  i s  comparable t o  f i n e  g ra ined  types  

The s i l l  i s  f a i r l y  p e r s i s t e n t  over  
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s e v e r a l  thousand fee t  wi th  a th i ckness  between 10 and 20 f e e t .  However, 

t o  t h e  south  i t  suddenly d i sappea r s  and was only  recognized i n  one a d d i t i o n a l  

l o c a t i o n .  The term s i l l  i s  used t e n t a t i v e l y  i n  a non-genet ic  sense .  N o  flow 

s u r f a c e s  were observed. 

The t o t a l  t h i ckness  of  t h e  Gr inne l l  Formation i n  t h e  Langemarck Group 

v a r i e s  between 800 and 1100 f ee t .  

Siyeh Formation 

The lower p a r t  o f  t h e  Siyeh Formation shows i n t e n s i v e  in te rbedding  o f  

grey-brown dolomites ,  g rey  green a r g i l l i t e s  and whi te  q u a r t z i t e s .  The f i n e  

c r y s t a l l i n e  dolomites  are g e n e r a l l y  s i l t y  and form beds between 1 inch and 

2 f e e t  t h i c k .  The a r g i l l i t e s  show t h e  same f e a t u r e s  as t h e  Gr inne l l  a r g i l -  

l i t e s  wi th  beds between + inch  and 3 f e e t .  

from r e d  t o  green wi th  inc reas ing  d i s t a n c e  from t h e  Gr inne l l  con tac t .  

q u a r t z i t e s  (1-3 inch  beds)  are coa r se  g ra ined  and g e n e r a l l y  non-pe r s i s t en t .  

The i r  co lour  changes g radua l ly  

The 

The do lomi t i c  p o r t i o n  i n c r e a s e s  i n  percentage  wi th  inc reas ing  d i s t a n c e  

from t h e  Gr inne l l  Formation and t h e  beds become t h i c k e r .  S t r o m a t o l i t e - l i k e  

s t r u c t u r e s  were c o l l e c t e d  i n  t h e  scree east  o f  Langemarck Mountain. 

STRUCTURES 

The l o c a l  bedding shows, on t h e  west s i d e  of t h e  Akamina Syncl ine ,  

a f l a t  d i p  of  between 20 and 30' towards n o r t h e a s t .  

of  t h e  1-10 f o o t  range were n o t i c e d ,  t h e i r  axes  plunging g e n e r a l l y  n o r t h e a s t .  

Severa l  minor f o l d s  

MINERAL I Z AT I ON 

Copper m i n e r a l i z a t i o n  i s  confined t o  q u a r t z i t e  beds i n  t h e  upper p a r t  

of  t h e  Gr inne l l  Formation and an ad jo in ing  s i l l .  

b o r n i t e ,  cha lcopyr i t e ,  c h a l c o c i t e  and p y r i t e .  Malachi te  i s  widespread i n  

s u r f a c e  outcrops  and does not  decrease  e f f e c t i v e l y  wi th in  2-4 f t .  of  t h e  

The s u l f i d e  minera ls  a r e  
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su r face .  The s u l f i d e s  are e i t h e r  f i n e l y  disseminated o r  r e c r y s t a l l i z e d  

t o  b l ebs  o r  n e s t s  of  2-5 mm d iameter .  Seams o f  massive b o r n i t e  a q u a r t e r  

of  an inch  wide and s e v e r a l  f e e t  long were encountered occas iona l ly .  

Though minor copper i n d i c a t i o n s  can be found i n  s e v e r a l  q u a r t z i t e  hor izons  

of  t h e  upper  Gr inne l l  Formations, t h e  main m i n e r a l i z a t i o n  seems t o  be con- 

c e n t r a t e d  i n  one q u a r t z i t e  horizon loca ted  under an a n d e s i t i c  s i l l .  Severa l  

p r o f i l e s  measured ac ross  t h e  minera l ized  s e c t i o n  show i n  genera l  t h e  fol lowing 

s t r a t i g r a p h i c  success ion  (with i n c r e a s i n g  age ) :  

Th i c kne s s 
( f e e t  

Hanging wall ...... A r g i l l i t e ,  r e d ,  p l a t y ,  wi th  in te rbedded  green  a r g i l l i t e  
and white  q u a r t z i t e .  

3 - 6  ...... Q u a r t z i t e ,  whi te ,  i n  2-3 inch  beds,  w i th  interbedded 
green a r g i l l i t e  i n  3-5 inch  beds,  wi th  r ipple-marks.  

1 2  - 15 ...... Andesi te ,  s i l l ,  f i n e  gra ined ,  dark  green,  massive 
with disseminated p y r i t e  and minor c h a l c o p y r i t e  
(1% o r  l e s s )  i n  t h e  lower 3 f t .  of t h e  s i l l .  

5 - 15 ...... Q u a r t z i t e ,  whi te ,  i n  2-3  inch  beds ,  l o c a l l y  wi th  
green a r g i l l i t e  pebbles ,  minera l ized  with b o r n i t e ,  
cha lcopyr i t e ,  c h a l c o c i t e ,  p y r i t e  and malachi te ,  with 
i n t e r b e d s  o f  3-5 inch t h i c k  green  a r g i l l i t e .  

Footwall  ...... A r g i l l i t e ,  red  and green ,  interbedded wi th  whi te  
q u a r t z i t e  bands.  

The width of  m i n e r a l i z a t i o n  v a r i e s  cons iderably  (1-15 f e e t )  as does 

t h e  th i ckness  o f  t h e  interbedded bar ren  a r g i l l i t e s .  The m i n e r a l i z a t i o n  

i s  r e l a t i v e l y  p e r s i s t e n t  i n  t h i s  p a r t i c u l a r  q u a r t z i t e  hor izon .  However, 

s u r f a c e  leaching  is  abundant and sometimes leaves  t h e  q u a r t z i t e  without  

v i s i b l e  i r o n  s t a i n i n g .  In  two l o c a t i o n s ,  b e t t e r  copper m i n e r a l i z a t i o n  

was observed i n  hor izons  above t h e  main a n d e s i t i c  s i l l .  However, t h e i r  

l a te ra l  ex ten t  remains l imi t ed .  The d i s t r i b u t i o n  o f  t h e  minera l ized  out-  

crops i s  shown on t h e  inc luded  geo log ica l  map. 
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CON C LUS I ON S 

Copper mine ra l i za t ion  i n  t h e  Gr inne l l  Formation i s  s t r a t a fo rm.  The 

b e s t  mineral ized horizons a r e  loca ted  i n  t h e  upper p a r t  o f  t h e  formation. 

Within t h e  claim group t h e  l a t e r a l  ex ten t  i s ,  with i n t e r r u p t i o n s ,  a t  l e a s t  

s eve ra l  thousand feet .  

ceeds 10 f e e t .  

The th ickness  of  t h e  mineral ized beds r a r e l y  ex- 

I t  i s  s t r i k i n g  t h a t  t h e  b e s t  copper mine ra l i za t ion  i s  found i n  qua r t -  

z i t e s  underlying t h e  a n d e s i t i c  s i l l .  The s i l l  i t s e l f  i s  p a r t l y  mineral ized 

c lose  t o  t h e  lower contac t .  

t h e  Langemarck Group, mine ra l i za t ion  by s o l u t i o n s  r e l a t e d  t o  t h e  s i l l  i n t r u s i o n  

o r  ex t rus ion  could be suspected.  

Gr inne l l  Formation of  Canada do not  show t h i s  r e l a t i o n s h i p .  I t  may wel l  be 

t h a t  copper i n  low q u a n t i t i e s  was d i s t r i b u t e d  i n  seve ra l  sedimentary horizons 

and enriched by l a t e r  metamorphism and/or so lu t ions  r e l a t e d  t o  t h e  s i l l  

emplacement. 

From examination of  t h e  copper occurrences wi th in  

However, many o the r  copper showings i n  t h e  

T. Gyr 

Vancouver, B .  C .  

November 1970 
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OF CoLUPIIBxA* 1 f1IP af Geological  Report 
on t h e  Langemarck Group. J To WIT: 

3, Thomas Gyr 

of #SO0 - 1112 W .  Pender S t r e e t ,  Vancouver 

in the Province of British Columbia, do solemnly declare that t h e  fol lowing work was performed 

under my d i r e c t i o n  a t  a c o s t  as o u t l i n e d :  

Geological  mapping, geo log ica l  r e p o r t .  

c o s t  

Geologis t  : 

T. Gyr June 24, 25, J u l y  16, 18, 1970 4 days @$55.00 

Geological  A s s i s t a n t s :  

D. Moule June 24, 25, J u l y  14,16, 18,1970 5 days @35.00 
J .  S t e e l e  June 24, 25, J u l y  14, 16, 18, 1970 5 days @35.00 

Transpor t a t ion  

He l i cop te r  4 . 1  hours  @$230.00 

$220.00 

$175.00 
$175.00 

$943.00 

To ta l  

To be app l i ed  t o  t h e  Sage Claims Nos. 5-16, 42, 44, 46 a t  $100.00 
p e r  claim $1,500.00 

--------- --------- 

, 

And I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the “Canada Evidence Act.” 

1 Declared before me at the C i t y  

of Vancouver , in the 1 7 j j P  
Province of British Columbia, this -Fc: dE 

day of November, 1970 , A.D. J 
/- ~ 

‘ 1 . / ‘  



FALC 0 N B R I D G E N I C K E L  M I N E S  LI M ITE D 

T E L E P H O N E :  6 8 2 - 6 2 4 2  

TELEX:  04-  5938 

1112 W E S T  P E N D E R  S T R E E T  

VANCOUVER I ,  8 .  C.,CANADA 

November 30, 1970 

The Mining Recorder 
For t  S t e e l e  Mining Divis ion 
Cranbrook, B .  C.  

Dear S i r :  

This i s  t o  c e r t i f y  t h a t  t h e  geologica l  work on t h e  Langemarck 
Group of claims was done under my superv is ion .  

The fieldwork was performed under t h e  superv is ion  of  D r .  T.  Gyr 
o f  Vancouver, B.  C .  

D r .  Gyr received h i s  Doctorate i n  Geology from t h e  Swiss Federal  
I n s t i t u t e  of Technology (ETH), Zurich, Switzer land i n  1966. From 1966 
t o  1968, he worked as an exp lo ra t ion  geo log i s t  with t h e  Geological Sur- 
vey of Guyana. 
Nickel Mines Limited as a f i e l d  geo log i s t  i n  B.  C .  

S ince  May 1969, he has  been employed by Falconbridge 

M r .  J .  S t e e l e  and M r .  D. Moule a r e  both t h i r d - y e a r  s tuden t s  i n  
Geology a t  U . B . C  i n  Vancouver, and were q u a l i f i e d  as geologica l  
a s s i s t a n t s .  

Very t r u l y  yours ,  

FALCONBRIDGE NICKEL MINES LIMITED 




