
.*. . . .. 

G E O L O G Y  O F  THE M G M  P R O P E R T Y  

BIG B E N D  DISTRICT, EAST C E N T R A L  BRITISH C O L U M B I A  

BY 

J o h n  Michae l  L e a s k ,  BASc. 

, 

. .  
. .  

G O L D E N  M I N I N G '  D I V I S I O N  
N T 8  83 D 1  
52 10 I?. 118°15'VJ. 
Owner- John hi. Lea& 
Operator- John M. Lea& 



D 

B 

~~ 

E & B EXPLORATIONS INC. 

LOCATION MAP 



G O E N  MINING ONlSlON $i 
k I I t  : 

II ". 



T A B L E  OF C O N T E N T S '  

P A G E  

I N D E X  MAP ....................................... i 

S U M M A R Y  A N D  R E C O M M E N D A T I O N S  ..................... ii 

B A C K G R O U N D  ................... i . . . . . . . . . . . . . . . . . .  , ii 

I N T R O D U C T I O N  .................................... 1 

L O C A T I O N  A N D  P H Y S I O G R A P H Y  ....................... 1 

C L I M A T E  A N D  V E G E T A T I O N  .......................... 
A C C E S S  .......................................... 
R E G I O N A L  G E O L O G Y  ................................ 

I 

P R O P E R T Y  G E O L O G Y  ................................. 
S T R A T I G R A P H Y  ..................................... 5 

S T R U C T U R E  ....................................... 6 

S U L P H I D E  . M I  N E R A L I Z - A T I O N  ......................... 7 

P R O P O S E D  E X P L O R A T I O N  ............................ 10 

E S . T I M A T E D  E X P E N D I T U R E S  .......................... 1 2  

T A B L E  1 : S H A L E - H O S T E D  D E P O S I T S  ................. 1 3  

G E O L O G Y  MAP ..................................... I N  P O C K E T  

S C H E M A T I C  C R O S S - S E C T I O N  .......................... I N  P O C K E T  

C R O S S - S E C T I O N S  ................................... I N  P O C K E T  

1 

, 



S U M M A R Y  A N D  R E C O M M E N D A T I O N S  e 
R e i n t e r p r e t a t i o n  + o f  known Z n - P b  s h o w i n g s  i n  t h e  I -  

McNaughton  L a k e  a r e a  p r o v i d e d  t h e  impetus f o r  t h e  1 9 8 1  g e o -  
l o g i c a l  m a p p i n g  p r o j e c t .  Resul ts  o b t a i n e d  were f a v o u r a b l e ,  
e s t a b l i s h i n g  a model  c o r r e l a t i n g  massive s t o c k w o r k  p y r r h o -  
t i t e  m i n e r a l i z a t i o n  i n  T s a r  Creek a n d  Z n - P b  s h o w i n g s  t o  t h e  
n o r t h .  

A g e o p h y s i c a l  s u r v e y  i s  r ecommended  f o r  t h e  d e s i g n a t e d  
t a r g e t  a r e a s  ( p a g e  11) i n  t h e  f o r t h c o m i n g  e x p l o r a t i o n  
s e a s o n ,  w i t h  d r i l l i n g  c o n t i n g e n t  upon f a v o u r a b l e  re'sul t s .  
E x e c u t i o n  o f  t hese  r e c o m m e n d a t i o n s  a r e  e s t i m a t e d  t o  c o s t  
$ 7 0 , 0 0 0  ( s e e  p a g e  1 2  f o r  d e t a i l s ) .  

B A C K G R O U N D  

M i n e r a l i z a t i o n  was f i r s t  d i s c o v e r e d  i n  t h e  C u m m i n s  
River Canyon i n  l a t e  1 9 4 0 .  I n  1 9 6 6 ,  Cominco  s t a k e d  45  u n i t s  
a n d  t e s t e d  t h e  g r a d e  o f  t h e ' c a n y o n  z o n e  w i t h  e i g h t  ( 8 )  s h o r t  
h o l e s  a n d  t h e  MGM. w i t h  f i v e  ( 5 )  s h o r t  h o l e s .  Comi,nco s t i l l  
r e t a i n s  e i ' g h t  ( 8 )  c l a i m s  s t r a d d l i n g  t h e  Canyon .  

Cominco  g e o l o g i s t s -  c o n s i d e r e d  t h e  o c c u . r r e n c e  t o  be o f  
' ' f i s s u r e  v e i n "  t y p e  a n d  c o n s i d e r e d  i t  t o  h a v e  s m a l l  t o n n a g e  
p o t e n t i a l .  

I n  A u g u s t  1 9 7 9 ,  L e a s k  a n d  A s s o c i a t e s  c o n d u c t e d  a 
p r e l i m i n a r y  r e c o n n a i s s a n c e  o f  t h e  McNaughton  L a k e  a r e a  a n d  
s t a k e d  t h e  M G M  c l a i m  g r o u p  on t h e  s t r e n g t h  o f  e v i d e n c e  w h i c h  
i n d i c a t e d  t h a t  i n  f a c t  t h e  o c c u r r e n c e  was  o f  t h e  s h a l e -  
h o s t e d  t y p e .  
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INTRODUCTION 

T h i s  . g e o l o g i c  s t u d y  g i v e s  a- b e t t e r  u n d e r s t a n d i h g  o f  t h e  
g e n e s i s  a n d  e c o n o m i c  p o t e n t i a l  o f  s e v e r a l  ' s u l p h i d e  o c c u r -  

r e n c e s  l o c a t e d  on and a d j a c e n t  t o  t h e  M G M  a n d  Bend c l a i m  
g r o u p s .  

R e i n t e r p r e t a t i o n  o f  t h i s  s h o w i n g  as a s h a l e - h o s t e d  mas- 

s i v e  s u l p h i d e  s i m i l a r  t o  t h e  C i r q u e  and Howards  P a s s  
d e p o s i t s ,  as o p p o s e d  t o  t h e  Cominco  a n d  B .C .  M i n e s  " f i s s u r e  

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

L e a s k  a n d  A s s o c i a t e s  ( 1 9 7 9 ) .  

M a p p i n g  ( 1 9 8 1 )  a i d e d  g r e a t l y  i n  d e v e l o p i n g  e x p l o r a t i o n  
parameters t o  a s s e s s  a n d  t e s t  the s p e c i f i c  t a r g e t  areas f o r  

m i n e r a l  o c c u r r e n c e s  o f  e c o n o m i c  s i g n i f i c a n c e .  

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

b e e n  d e l i n e a t e d  and t h e  p o t e n t i a l  f o r  s u c h  an e c o n o m i c  o c -  
c u r r e n c e  i s  v e r y  good: 

\ 

LOCATION A N D  P H Y S I O G R A P H Y  

The c l a i m s 1  a r e  l o c a t e d  i m m e d i a t e l y  e a s t  o f  t h e  Rocky  
M o u n t a i n  T r e n c h ,  n o r t h  and s o u t h  o f  t h e  Cummins R i v e r  
Canyon, McNaugh ton  L a k e  A r e a .  

\ G e o g r a p h i c a l l y  t h e  p r o p e r t y  i s  w i t h i n  t h e  s o u t h e r n  

e x t e n t  o f  t h e  S e l w y n  Range. 

T h e s e  m o u n t a i n s - ' h a v e  r 'ugged p e a k s  w i t h  m o d e r a t e l y  i n -  
c l i n e d  l o w e r  s l o p e s .  R e l i e f  i s  i n  t h e  o r d e r  o f  6,000 f e e t .  

1 Map C o o r d i n a t e s  
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C L I M A T E  A N D  V E G E T A T I O N  

% C l i m a t o l o g i c a l l y  the property l i e s  w i t h i n  the I n t e r i o r  
Wet Belt  where p r e c i p i t a t i o n  exceeds 40 inches per year .  
Vegetation i s  t h i c k  a n d  lush a t  lower e l eva t ions  where 
d e v i l ' s  c l u b  c o n s t i t u t e  a l a rge  portion o f  the  underbush. 
Common evergreens a re  cedar ,  douglas f i r ,  a n d  hemlock  a t  
lower e leva t ion  g i v i n g  way t o  lodgepole pine a n d  b a l s a m  f i r  
above 4500  f e e t .  

Tree1 ine  i s  approxi,mately 6 , 0 0 0  f e e t .  

Winters i n  the area a re  usually l o n g  a n d  severe w i t h  
snowfall o f t e n  exceeding 30  f e e t .  

ACCESS 

0 
A p a v e d  h i g h w a y  runs from Revelstoke t o  the Mica Dam 

s i t e ,  f r o m  the  dam s i t e  a g o o d  gravel road extends t o  Red 
Rock Harbour on McNaughton  Lake. A t  t h i s  point a b o a t  i s  
necessary t o  t rave l  seven miles down the  C o l u m b i a  Reach t o  
the showing area.  

/ 
, 

R E G I O N A L  G E O L O G Y  

The p ro jec t  a'rea i s  underlain by a conformable s e r i e s  
o f  q u a r t z i t e s ,  carbonates ,  a n d  p e l i t e s  o f  the Proterozoic 
Windermere Supergroup through the  Lower Cambrian Gog Group 
t o  Middle Cambrian Tsar Creek a n d  Kinbasket Formations 
(Fy le s ,  1 9 6 0 ) .  

Windermere Supergroup rocks are  divided a s  follows: 
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I 

1) A g r i t  u n i t  a t  t h e  b a s e  o f  t h e  s e q u e n c e  c o n s i s t s  
, o f  i n t e r b e d d e d  q u a r t z o s e  g r i t  a n d  p e l i t e  sub -  

u n i t s .  ( T o t a l  t h i c k n e s s  e x c e e d s  1,000 m e t e r s ) .  

2 )  A p e l i t e  u n i t  w i t h  m i n o r  s a n d s t o n e  g r i t  and 

c a l c a r e o u s  s a n d s t o n e  i n t e r b e d s .  ( T h i c k n e s s  800 t o  

1,000 m e t e r s ) .  

3 )  A sandy  d o l o m i t i c  c a r b o n a t e  w i t h  m i n o r  c a l c a r e o u s  
q u a r t z i  t e s  and  p e l  i t e s .  ( T h i c k n e s s  20 t o  200 

m e t e r s ) .  

4 )  A 1 5 0  m e t e r  t h i c k  u p p e r  c l a s t i c  u n i t  w i t h  i n t e r -  
beds  o f  f i n e  g r a i n e d  p e l i t e  a n d  q u a r t z i t e  1 t o  1 0  

m e t e r s  t h i c k .  The p r o p o r t i o n  o f  q u a r t z i t e  ' i n -  
c r e a s e s  u p w a r d s  t o  a g r a d a t i o n a l  c o n t a c t  w i t h  t h e  
o v e r l y i n g  Gog Group.  ' 

The  Gog G r o u p  c o n s i s t s  o f  t h r e e  r e c o g n i z a b l e  f o r m a t i o n s :  
0 

1 )  ~ A t  t h e  b a s e  t h e  McNaugh ton  F o r m a t i o n  c o m p r i s e s  
m a i n l y  medium t o  c o a r s e  g r a i n e d  q u a r t z i t e  w i t h  

m i n o r  p e l  i t e .  U p - s e c t i o n  t h e  p r o p o r t i o n  o f  p e l  i t -  

' i c  i n t e r b e d s  i n c r e a s e s  t o  a b o u t  50% a t  t h e  t o p  o f  
t h i s  600 m e t e r ' t h i c k  sequence .  

2 )  M a r b l e  and  d o l o m i t i c  sandy  c a r b o n a t e  o f  t h e  M u r a l  
F o r m a t i o n .  ( T h i c k n e s s  v a r i e s  f r o m  0 t o  150 

m e t e r s ) .  

. *  f 

3 )  The M a h t o  F o r m a t i o n  o v e r l i e s  t h e  M u r a l  C a r b o n a t e  

a n d  c o n s i s t s  m a i n l y  o f  a f i n e  g r a i n e d ,  med ium t o  

t h i n l y  b e d d e d  p i n k  q u a r t z i t e .  ( T h i c k n e s s  i n  t h e  

s h o w i n g  a r e a  i s  a p p r o x i m a t e l y  3 0  m e t e r s  a1 t h o u g h  
i t  a p p r o a c h e s  250  m e t e r s  i n  t h i c k n e s s  t o  t h e  
n o r t h ) .  
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Immediatley overlying t h e  Gog G r o u p  i s  the Tsar Creek 
argi 1 1  i t e .  This u n i t  i s  subdivided i n t o  a lower black 
c l a s t i c  a r g i l l i t e  a n d  an upper p e l i t e  (ga rne t  mica s c h i s t ) .  
( T o t a l  th ickness  va r i e s  from ,200 t o  1 , 5 0 0  meters ) .  

0 

Conformably overlying the  Tsar Creek a r g i l l i t e  i s  t he  
Kinbasket Limestone, a 1 , 0 0 0  meter t h i c k  succession o f  grey 
a n d  white banded marble w i t h  minor dark g raph i t i c  c l a s t i c  
1.i mes tone. 

P R O P E R T Y  G E O L O G Y  

Overall s t r u c t u r e  from d e t a i l e d  m a p p i n g  c o n s i s t s  o f  a 
s e r i e s  o f  westerly d i p p i n g  t h r u s t  homocl ines exh ib i t i ng  a 
s e r i e s  o f  s t e p - l i k e  fo lds .  To the e a s t  the s teeply  d i p p i n g  
homoclines a b u t  t he  western f l a n k  o f  a broad open a n t i -  
c l i n e .  Correlat ion w i t h  o ther  u n i t s  i n  the Rockies a n d  
fo s s i l  d a t i n g  (Fyles  1 9 6 0 )  served t o  i nd ica t e  the  s t r a t i -  
graphic order.  

Li thologies  present w i t h i n  the property a n d  adjacent  
area include b l o c k y  q u a r t z i t e s  o f  t he  Lower Gog Formation. 

S h a l y  q u a r t z i t e s ,  p e l i t e s ,  (ga rne t  mica ' s h i s t ) ,  
carbonate a n d  minor c h e r t  o f  the Upper Gog fo rm a marked 
c o n t r a s t  w i t h  t he  Lower Gog. 

B 1  ack c l  a s t i c  o r g i l l  i t e ,  t u rb i ' d t t e s  (Greywacke), 4 

p e l i t e  (ga rne t  mica s c h i s t ) ,  a n d  minor Chert o f  the .Tsar 
Creek F.ormation o v e r l y  t he  Gog G r o u p .  

T h e  youngest rocks i n  the  area a re  banded grey a n d  
w h i t e  micri t i c  1 imestones o f  the Kinbasket Formation. 

Lateral  f a c i e s  changes a re  common w i t h i n - t h e  Tsar Creek 
u n i t .  



STRATIGRAPHY 

S t ra t igraphy o f  t h e  Gog G r o u p ,  Tsar Creek F o r m a t i o n ,  
a n d  K i n b a s k e t  Formation i s .  p o o r l y  exposed o n  t he  lower 
s lopes o f  t h e  p ro j ec t  area except f o r  creek c u t s ,  r o a d s ,  
r idges ,  lake sho re l ine ,  a n d  the  Cummins River Canyon .  Dips 
a re  moderate t o  s teep t o  the west. Li thologies  present  i n '  
s t r a t i g r a p h i c  succession from lowest t o  h ighest  o re :  

1. U n i t  1 - McNaughton Formation; a medium t o  massive 
bedded clean q u a r t z i t e  w i t h  m i n o r  pel i t e  in te rbeds  
near the  t o p .  (Thickness 600  meters ) .  

2. U n i t  1 B  - Mahto Formation; a medium bedded creamy 
coloured sparry 1 imestone. I n  the Cummins Canyon 
t he  Mahto  Formation h a s  thinned t o  10  meters. 

3 .  U n i t  1 C  - Mural Formation; c h a r a c t e r i s t i c a l l y  a 
medium t o  t h i n l y  bedded, f i n e  g r a i n e d ,  p i n k  
q u a r t z i t e .  (Thickness 90 meters ) .  

4 .  U n i t  2A - Lower Tsar Creek Formation; b l a c k ,  t h i n -  
l y  bedded, c l a s t i c  a r g i l l i t e , .  a n d  p o o r l y  sor ted  
p e l i t i c  sediments ( g a r n e t  mica s c h i s t ) .  The b l a c k  
c l a s t i c  u n i t  appears j u s t  south o f  the Cummins 
Canyon a n d  reaches a m a x i m u m  thickness  o f  200 
meters north o f  Tsar Creek. The garnet mica 
. s c h i s t  i s  a c o r r e l a t i v e  f a c i e s  b u t  has thinned t o  
approximately 20 meters i n  the Canyon. 

5 .  U n i t  2B - in tense ly  s i l i c i f i e d ,  f i n e l y  laminated 
q u a r t z i t e  w i t h  minor medium bedded p i n k  q u a r t z i t e  
w h i c h  i s  absent i n  t h e  Canyon sec t ion .  The f i n e l y  
laminated, s i l i c i f i e d  rock d i r e c t l y  under l ies  t he  
minera l iza t ion .  (Thickness 5 meters ) .  
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6 .  U n i t  2C - s i l i f i c a t i o n  w i t h  disseminated a n d  mas- 
s ive  sulphides ,  P y r i t e ,  s p h a l e r i t e ,  galena. 
Porphyroblastic p y r i t e  t ex tu res  a re  common ( T h i c k -  
ness from 1 t o  10  meters'). 

7 .  U n i t  2D - c h o c o l a t e  weathering maganiferous 
dolomite w i t h  disseminations a n d  blebs o f  p y r i t e  
s p h a l e r i t e ,  a n d  galena. Quar t z  f i l l e d  tension 
cracks a re  common (Thickness 6 >mete r s ) .  

8 .  U n i t  2E - Upper Tsar Creek Formation; t h i n l y  *bed- 
ded s h a l y  q u a r t z i t e s ,  mica s c h i s t  w i t h  interbedded 
garnet  mica s c h i s t ,  massive bedded grey a n d  
creamy coloured m i c r i t i c  1 imestone, a n d  m i n o r  
che r t .  Rare ul t ramafic  t u f f s  occur i n  the Canyon 
sect ion near t h e  gradational c o n t a c t  between the  
Tsar Creek Formation a n d  overlying Kinbasket 
Limestone. Thickness o f  t h e  Tsar Creek Formation 
va r i e s  from 600  t o  1 , 6 0 0  meters i n  the p ro jec t  
area.  

9 .  U n i t  3 - Kinbasket Formation; m a i n l y  f i n e l y  banded 
white a n d  grey m i c r i t i c  limestone w i t h  minor b l a c k  
g raph i t i c  c l a s t i c  1 imestone a n d  r a r e  u l  t r a - m a f i c  
t u f f  l enses .  

I 

A l l  con tac ts  except the Tsar Creek-Kinbasket ' a r e  sharp 
b u t  in terformational  l a t e r a l  f a c i e s  changes a re  common 
between the 1 i t ho log ie s  present .  

STRUCTURE 

Regionally, the rocks o f  the area l i e  on the western 
l i m b  o f  t he  Porcupine Creek Anticlinorium, ( C r a w ,  1 9 7 6 1 ,  a 
broad s t r u c t u r e  w i t h  no  l o c a l  p a r a s i t i c  s t r u c t u r e s .  0 '  \ 
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0 Second phase s t e p l i k e  or near i s o c l i n a l  f o l d s  a r e '  
macroscopic a n d  ubiquitous w i t h i n  the  s e r i e s  o f  westerly 
d i p p i n g  t h r u s t  homoclines on a n d  adjacent  t o  the  property.  
Folds a re  concentr ic  w i t h  minor hinge thicknening o f  
incompetent un i t s .  

r 

' Pervasive F 1  .mineral cleavage, folded around second 
phase f o l d  axes,  i s  a r e s u l t  o f  burial  metamorphism. 

Phase t w o  cleavage r$l ted from r e c r y s t a l l i z a t i o n  o f  
muscovite a n d  c h l o r i t e  pa ra l l e l  t o  the phase t w o  a x i a l  
planes. 

\ 

The two phases o f  f o l d i n g  a re  nearly c o a x i a l  w i t h  a 
t ' r e a d  o f  3 0 5  d e g r e e s  a n d  p l u n g e  o f  10 d e g r e e s .  

\ 

Homocl i n a l  t h r u s t s  sheet  r e su l t ed  from t h e  progression 
o f  the  same s t r e s s  c o n d i t i o n  t h a t  gave r i s e  t o  F 1  a n d  F 2  
fo lds .  A l l  observed f o l d  vergences were cons i s t an t  w i t h  the 
geologic a n d  s t r u c t u r a l  i n t e r p r e t a t i o n .  

SULPHIDE M I N E R A L I Z A T I O N  

Canyon Zone - A t  m i n i m u m  lake level  t h i s  showing 
c o n s t i t u t e s  a 1 0  meter bed o f  massive p y r i t e  w i t h  d i s -  
seminated s p h a l e r i t e  a n d  galena. A two  meter t h i c k  s i l i -  
ceous  bed w i t h  disseminated p y r i  te-sphal e r i  te-gal ena over- 
l i e s  the  py r i t e .  S i x  meters o f  c h o c o l a t e  weathering manga-  
n i ferous dolomite occur i n  the h a n g i n g  w a l l .  

Primary sedimentary f ea tu res  $served w i t h i n  t h e  c a n y o n  
sect ion include bedding, slump f e a t u r e s ,  a n d  s o f t  sediment 
deformation. 
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A wedge s h a p e d  t u r b i d i t e  s p l i t s  t h e  d o l o m i t e  i n t o  u p p e r  
a n d  l o w e r  d i v i s i o n s .  L i t h o l o g i e s  i n  t h e  c a n y o n  s e c t i o n  a r e  

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

A l l  u n i t s  i n c l u d i n g  t h e  s u l p h i d e ,  b e d  t h i c k e n  r a p i d l y  

d o w n d i p .  Pb-Zn g r a d e s  a p p r o x i m a t e  8% c o m b i n e d ,  w i t h  2 
o z / t o n  Ag. 

Road Zone - Two known s h o w i n g s  3.5 k i l o m e t e r s  n o r t h  o f  
t h e  c a n y o n  o c c u r  a t  t h e  same s t r a t i g r a p h i c  l e v e l  as t h e  

Canyon Zone M a s s i v e  S u l p h i d e .  The u p p e r  s h o w i n g  c o n s i s t s  o f  
f i n e  g r a i n e d  s p h a l e r i t e  and g a l e n a  i n  m a n g a n i f e r o u s  c h o c o -  
l a t e  w e a t h e r i n g  d o l o m i t e  s t r a t i g r a p h i c a l l y  c o r r e l a t e d  w i t h  

Canyon Zone  h a n g i n g  w a l l .  M i n e r a l i z a t i o n  i s  e x p o s e d  on  a 
d i p  s l o p e  w i t h  an e x t e n t  o f  300 m e t e r s  x 150 m e t e r s  x 2 
m e t e r s .  M a s s i v e  c h l o r i t e  i s  d e v e l o p e d  a t  . th 'e  b a s e  o f  t h e  
u p p e r  s h o w i n g  a n d  m a s s i v e  s u l p h i d e  b l e b s  a r e  a s s o c i a t e d  w i t h  

s i l i c i f i L c a t i o n  i n  t e n s i o n  c r a c k s .  O v e r a l l  g r a d e  i s  3% z i n c ,  

1% l e a d .  

The l o w e r  s h o w i n g  was d i s c o v e r e d  i n  A u g u s t  1 9 7 9  on  t h e  

new Cummins M o u n t a i n  l o o k o u t  r o a d .  M i n e r a l i z a t i o n  c o n s i s t s  

o f  d i s s e m i n a t e d  s p h a l e r i  t e - g a l e n a  i n  s i 1  i c i f i e d  m a n g a n i f e r -  

ous d o l o m i t e  ( 6  m e t e r s  t h i c k ) .  G r a d e  h a s  i n c r e a s e d  t o  6% 

z i n c ,  2% l e a d ,  .8% o z / t o n  Ag. The m i n e r a l i z a t i o n  i s  u n d e r -  

l a i n  b y  a s i l i c i f i e d ,  t h i n l y  l a m i n a t e d  q u a r t z i t e  and o v e r -  
l a i n  b y  g a r n e t  m i c a  s c h i s t .  

I T s a r  C r e e k  - R e c e n t l y  m a s s i v e  p y r r h o t i t e  w i t h  s t o c k w o r k  

q u a r t z  v e i n s  w e r e  l o c a t e d  i n  t h e  T s a r  C r e e k  Canyon. 

M i n e r a . 1 i z a t i o n  i s  4 m e t e r s  t h i c k  and r o u g h l y  c o n f o r m a b l e  

w i t h  b e d d i n g  a1 t h o u g h  b e d d i n g  f e a t u r e s  a r e  n o t  e x h i b i t e d .  

L i t h o l o g i c  u n i t s  i n  T s a r  C r e e k  a r e  c o r r e l a t a b l e  t o  t h o s e  i n  

\ 
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t h e  Cummins Canyon a n d  l ikewise thicken rapidly d o w n - d i p .  
0. Copper grades a re  . 3 % .  

Geologic f ea tu res  a n d  s e t t i n g  observed ind ica t e  t h a t  
t h i s  occurrence i s  a c l a s s i c ,  shale-hosted depos i t  r e l a t e d  t o  
basinal subsidence a n d  subsequent growth f a u l t  development. 
T h e  f o l l o w i n g  f ea tu re s  compatible w i t h  t h i s  conclusion were 
observed: 

1. P y r i  te-spha.1er-i te-galena mineral izat ion i s  s t r a t a -  
form;  a t  the  c o n t a c t  between t h e  Upper a n d  Lower 
Tsar Creek u n i t s .  

2 .  Anomalous thickening o f  Tsar Creek sediments i n  . 

the s h o w i n g  area a n d  r a p i d  deposi t ional  f e a t u r e s  
( t u r b i d i t e s ) .  

3 .  Mineralized manganifero'us chocolate weathering 
d o l o m i t e  s t r a t i g r a p h i c a l l y  co r re l a t ed  t o  massive 
sulphide i s  a c l a s s i c  example o f  proximal-dis ta l  
re1 ation'ships.  

4 .  Recognition o f  a mineralized growth f a u l t  
. s t r u c t u r e  i n  Tsar Creek area.  

The genesis o f  mineral izat ion proposed 'involves t h e  
development o f  growth f a u l t s  due t o  oversteepening o f  u n -  
consol idated a n d  p a r t i a l l y  consol idated basin s lope sed i -  
ments. 

The s l u m p  blocks a re  formed by movement a l o n g  these 
g r o w t h  f a u l t s .  Rotation o f  the  block r e s u l t s  i n  t he  
formation o f  sub-basins where metal bearing p r e c i p i t a t e s  may 
p o n d .  

I 
. .  
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Metal-rich br ines  a re  der ive? from expulsion o f  connate 
water within slump b l o c k  sediments by c o m p a c t i o n .  These 
br ines  t rave l  l a t e r a l l y  u n t i l  they i n t e r s e c t  the growth 
f a u l t  w h i c h  serves as a c h a n n e l w a y  t o  t he  seawater-sediment 
i n t e r f a c e .  

e 

When these anoxic br ines  c i r c u l a t e  a n d  mix w i t h  oxygen- 

0 

ated s e a  water co l lo ida l  p r e c i p i t a t e s  o f  me ta l l i c  hydroxides-  
a n d  sul phidets r e s u l t .  

Degens a n d  Ross ( 1 9 7 0 )  propose sulphide deposi t ion by 
bacte'rial sulphate  reduction a t  ' t h e  anaerobic/aerobic  i n t e r -  
face.  Sulphate reducing b a c t e r i a ,  desul phovibrium have. been 
i d e n t i f i e d  i n  several present  d a y  geothermal br ine pools.  
S a t 0  ( 1 9 7 2 )  s t a t e s  t h a t  these hydrothermal br ines  a n d  co l -  
l o i d a l  p r e c i p i t a t e s  /may t ravel  down a very l o w  grad ien t  
s lope by t u r b i d i t y  cu r ren t  phenomenon a n d  p r e c i p i t a t e  s u l -  
phides many miles from the  source. 

Manganese-iron r ich carbonate p r e c i p i t a t e s  per ipheral  
t o  the s u l p h i d e  as a r e u l t  o f  decreased s o l u b i l i t y  . w i t h  de- 
c reased '  temperature. 

P R O P O S E D  E X P L O R A T I O N  O N  M G M  C L A I M  G R O U P  

Conclusions - I n  l i g h t  o f  i t s  present  i n t e r p r e t a t i o n  a s  a 
shale-hosted massive sulphide w i t h  k n o w n  showings over a 
s t r i k e  length o f  12 km f u r t h e r  evaluat ion f o r  economi'c pos- 
s i b i l i t i e s  i s  warranted. 

. .  

/ 

From the geologic f ea tu res  observed, i t  appears t h a t  
b o t h '  t he  Canyon a n d  Road Zone atfieripheral  t o  ' a  l a r g e  sub- 
basin,  a l t h o u g h  the Canyon z0n.e i s  more proximal t o  the  
hydrothermal source.  I t  i s  very l i k e l y  t h a t  one or more 
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l o c a l  d e p r e s s i o n s  a t  t h e  t ime o f  f o r m a t i o n  h o s t e d  a t h i c k  
a c c u m u l a t i o n  o f  b e d d e d  s u l p h i d e  c o l l  i o d s .  T h e  w e d g e - s h a p e d  
n a t u r e  o f  u n i t 3  i n  t h e  C u m m i n s  Canyon  a n d  T s a r  Creek 
s e c t i o n s  i n d i c a t e  a s t e e p - s i d e d  t e c t o n i c a l l y  d e r i v e d  s u b -  
b a s i n .  

S u l p h i d e s  i n  t h e  Canyon z o n e  t h i c k e n  r a p i d l y  i n  a down- 
d i p  d i r e c t i o n .  I f  t h i s  r a t e  o f  t h i c k n e n i n g  c o n t i n u e s  down- 
d i p  a m a j o r  s u l p h i d e  body w i l l  e x i s t .  

S t o c k w o r k  m i n e r a l  i z a t i o n  o f  p y r h h o t i  t e - c h a l c o p y r i  t e  
( . 3 %  C u )  l o c a t e d  i n  T s a r  Creek Canyon i s  l i k e l y  t h e  g r o w t h  
f a u l t  w h i c h  a c t e d  a s  a c h a n n e l w a y  f o r  o r e  f o r m i n g  s o l u t i o n s .  

6 

G e o c h e m i c a l  c o n d i t i o n s  w i t h i n  t h e  c o n d u i t  a1 l o w e d  
p y r h h r o t i  t e  t o  p r e c i p i t a t e  b u t  n o t  s p h a l e r i t e  o r  g a l e n a .  
T h i s  i s  common i n  o t h e r  s h a l e - h o s t e d  d e p o s i t s  a r o u n d  t h e  
w o r l d .  

R e c o m m e n d a t i o n s t -  F a v o u r a b l e  t a r g e t  a r - eas  d e l i n e a t e d  by 
t h e  1981 m a p p i n g  p r o j e c t  s h o u l d  be t e s t e d  by E-M g e o p h y s i c s .  

A r e a s  t a r g e t e d  by t h e  m a p p i n g  a r e  t h e  r e g i o n  between 
t h e  Road Zone  a n d  Canyon Zone  a n d  i t s  " o n  s t r i k e "  e x t e n s i o n  
s o u t h  t o  T s a r  Creek. 

D ' r i l l i n g  w o u l d  be c o n t i n g e n t  upon t h e  d e l i n e a t i o n  o f  

s i g n i f i c a n t  g e o p h y s i c s  t a r g e t s .  
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ESTIMATED EXPENDITURES 

I 

Line C u t t i n g  . ( 4 0  k m )  

G e o p h y s i c s  ( E - M )  

T r a n s p o r t a t i o n :  Barge  f rom Redrock H a r b o u r /  
C u m m i n s  Road /  Evans  Camp 

Truck ( 1  m o n t h )  

Boa t  a n d  moto r  

T O T A L  

$16 ,000  

50,000 

1 , 0 0 0  

800 

1,200 

$69,000 

I .  
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T A B L E  1 

SOME 'SHARE'- HOSTED A N D  POSSIBLE 
'SHALE'- HOSTED SULPHIDE DEPOSITS 

D e p o s i t  

McArthur River 
( A u s t r a l i a )  

S u l l i v a n  
( B . C . )  

Howards  Pass 
( Y u k o n )  

C i r q u e  
( B . C . )  

Meggan 
( G e r m a n y )  

Tom 

M t .  I s a  
( A u s t r a l i a )  

Hi1  t o n  
( A u s t r a l i a )  

B r o k e n  H i l l  
( A u s t r a l i a )  

m t o n s  

2 0 0  

1 7 0  

1 0 0  

3 3  

66  

9 

1 0 0  

35 

200 

G r a d e  

10% Z n ,  4 % . P b ,  
0.2% c u ,  1.5 o z / t  
A g  

6.2% P.b, 6.0% Z n ,  
1.66 o x / t o n  a g  

4% Z n  + Pb 

10% Pb + Z n  

10% Z n ,  1.3% P b ,  
C u ,  3 o z / t o n  Ag, 
.05 o z / t  A u ,  22% 

.BaSO4.  

0.6% P b ,  0 . 4 %  Z n ,  

25-30% B a s 0 4  
2.8 o z / t  Ag, 

7.8% P b ,  6% Z n ,  
4 o z / t  A g ,  
3% C u  - S o u t h  Zone 

7.7% P b ,  9.6% Z n ,  
3.6% o z l t  Ag 

12% P b ,  12% Z n ,  
3.3 o z / t  A g  

Dime ns i o ns 

1.5 K m 2  x 55 m 
t h i c k  , 

2.5 Km2 x u p  t o  
25 m t h i c k  

I n d i v i d u a l  b o d i e s  
25 Km2 x u p  t o  6 0  m 
t h i c k  

West Z o n e  - 1 2 0 0  
m x 1 0 m  
E a s t  Zone - 1 6 2  m 
x 3-2 ,  s t e e p l y  
d i p p i n g  

4 K m  x 1.4 K m  
( m a x )  1 - 5 0  m 
t h i c k  

S t e e p l y  d i p p i n g  

S t e e p l y  d i p p i n g  
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Expenditures ( \q  gl) 

&# Consulting geologis t  40 days a t  $15O/day $6900 

Base map $1.500 
$1200 Draughting and report  preparat ion on Nicon 
$ 800 

Boat' and motor (lease,gas,rnaintenance) . $ 500 
Helicopter  6 hours a t  $435/hr. $2610 

a 
As si  st ant  geologis t  30 days a t  S75/day $2250 

-- 
Truck (lease,gas,maintenance) 1 month 

Room and board $ 800 

TOTAL $15,660 
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