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Abstract  

( 

c The mineral d e p o s i t s  o f  t h e  Kootenay Are have been of 

economic i n t e r e s t  s i n c e  t h e  t u r n  of t h e  century .  Many of  the  

l e a d - z i n c  d e p o s i t s  such as the  H.E., Duncan, and mines n e a r  

M e t a l l i n e  F a l l s ,  U . S . A .  f i t  models of  t h e  M i s s i s s i p p i  Va l l ey  

type, However, l e a d - z i n c  occur rences  which are. l o c a t e d  i n  

the  northern p a r t  o f  t h e  Kootenay A r c  ( e a s t  and n o r t h  of Trout  

Lakc) i n  l o w e r  P a l e a z o i c  r o c k s  are n o t  r e a d i l y  e x p l a i n e d  by 

a Mississippi V a l l e y  t y p e  o r i g i n .  The Ruby S i l v e r  occur rence  

e x m i n e d  i n  t h i s  t hes i s  i s  i n t i m a t e l y  a s s o c i a t e d  w i t h  l i m e s t o n e s ,  

s i d e r i t i c  c a r b o n a t e s ,  and  clastics of lower  P a l e o z o i c  age. 

Geological and m i n e r a l o g i c a l  s t u d y  o f  this p r o p e r t y  shows that 

t h e r e  i s  good ev idence  f o r  a d i s t a l  vo lcanogenic  o r i k i n .  It 

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

w economic and  e x p l o r a t i o n  p o t e n t i a l  of t h e  p r o p e r t y  and. area 

ir, g z n e r a l .  
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INTRODUCTION 
i 

1 

Purpose: 

T h i s  g e o l o g i c  and rn inera lographic  study g i v e s  a b e t t e r  

u n d e r s t a n d i n g  of  t he  Ruby S i l v e r ,  Goldy, a n d  re la ted p r o p e r k i e s  

and suggests a genesis  of  d e p o s i t i o n  f o r  t h e  m i n e r a l i z a t i o n .  

Tbis a i d s  i n  d e v e l o p i n g  e x p l o r a t i o n  parameters which are a 

subs t an t i a l  asset i n  t h e  a q u i s i t i o n  of f u r t h e r  c a p i t a l  through 

o p t i o n  agreements  w i t h  major  mining groups.  

Loca t ion  and Ph ys  i ogra  ph y: 

Ruby S i l v e r  and Goldy p r o p e r t i e s '  ( F i g s ,  3 and 4) 

located 1 4  m i l e s  n o r t h  of Cambourne, B.C. and s t r a d d l e  the  

n o r t h e r n  spur of Goldsmith Mountain, S o u t h e a s t  of t h e  conf luence  

are 

of Boyd Creek and  t h e  Incomrnapleaux R i v e r ,  Geograph ica l ly ,  

the p r o p e r t y  i s  i n  the n o r t h e r n  p a r t  o f  the  Badshot  Range which 

is  w i t h i n  t h e  S e l k i r k  Mountains,  These mountains  are ext remely  

rugged. 

c 

Relief is o f  t h e  o r d e r  o f  7000 f e e t  v e r t i c a l l y  w i t h  

, the  h i g h e s t  mountains  approach ing  9000 feet. Steep-  f a c e d  

c i r q u e s ,  knife-edged r idges,  and c l i f f s  over  300 f e e t  i n  h e i g h t  

are common above e l e v a t i o n  of 4000 fee t .  

Coord ina te s  a r e  50' 52 '  30" N. L a t ,  and 117' 34'  10" 1 
w; Lcmg. S map 82 k/13)  
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Climate and Vegetat ion:  

C l i m a t o l o g 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  I n t e r i o r  

Wet B e l t  where p r e c i p i t a t i o n  exceeds an ave rage  o f  40 inches  

per year .  Vegeta t ion  i s  t h i c k  and l u s h  i n  the r i v e r  and creek 

bot toms;  c e d a r  t r ee s  u p  t o  12  f e e t  i n  d i ame te r  a re  common. 

Ferns and d e v i l s  c l u b  c o n s t i t u t e  a large p o r t i o n  o f  t h e  under- 

brush.  A t  higher e l e v a t i o n s  much o f  t h e  rock  i s  bare o f  over- 

burden and a t y p i c a l  a l p i n e  f l o r a  i s  p resen t .  Winters ,  i n  t he  

area are u s u a l l y  s e v e r e  and b r i n g  many f e e t  of snowpack. 

Access: 

The p r o p e r t y  can be reached  by j e t b o a t  on t h e  Incommapleaux 

R i v e r  from Cambourne, B.C. (F ig .  4 ) .  A t  t h i s  p o i n t , a  s t e e p  

b u t  good t ra i l  comrnencek a 3500 f o o t  climb u p  a narrow ridge, 

then d r o p s  500 f e e t  t o  t h e  main showing. The p r o p e r t y  can be 

v i s i k e d  by h e l i c o p t o r ;  a good h e l i p o r t  i s  l o c a t e d  on t h i s  same 

narrow r idge a t  a n  e l e v a t i o n  of  5000 f e e t ,  l e a v i n g  a 200 f o o t  

climb b e f o r e  descend ing  the  500.feet  t o  the main showing. 

w 
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Ba ck g r  oun d : 

Discove ry  of the i n i t i a l  showing on t h i s  p r o p e r t y  was 

i n  t h e  summer of 1906. I t  w a s  found by f o l l o w i n g  mine ra l i zed  L 

f l o a t  found i n  a wash a t  t h e  mouth o f  Goldsmith Creek back t o  

i ts  source .  The Conso l ida t ed  N i n i n g  and S m e l t i n g  Company 

op t ioned  t h e  p r o p e r t y  i n  the summmer of  1913 b u t  l i t t l e  work 

w a s  done b e f o r e  1914. The a d v e n t  o f  World War I h a l t e d  

e x p l o r a t i o n  on the p r o p e r t y ,  Ground became open u n t i l  1973 

when i t  w a s  s t a k e d  by t h e  Leask Synd ica t e .  T h e i r  claims l a p s e d  

in t h e  fall o f  1977 b u t  were r e s t a k e d  i n  t h e  s p r i n g  of  1978; 

t h e s e  claims l a p s e d  on May 2 8  th , 1979. 

e i g h t e e n  u n i t s  were l o c a t e d  using the modif ied g r i d  system (F ig .  4 ) .  

On May 2gth, 1979, 

D e t a i l e d  mapping and p r o s p e c t i n g  commenced i n  t he  first part of 

June,1979 and continued u n t i l  t h e  end of J u l y ,  1979, An 

a d d i t i o n a l  f o u r  u n i t s  compr is ing  t h e  Goldy group were t i e d  

on t o  t he  e x i s t i n g  group J u l y  2lSt,  1979 ( F i g .  4 ) .  
c 
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REGIONAL GEOLOGY 

General  S t a t emen t :  
-. 

Ruby S i l v e r  and Goldy claim groups  are l o c a t e d  i n  t h e  

Lardeau p o r t i o n  o f  the Kootenay Arc, Regional  geology was 

compiled by P e t e r  Read f o r  t h e  Geological Survey o f  Canada a t  

a scale of 1:250,000. 

The p r o j e c t  area of t h i s  s t u d y  l i e s  w i t h i n  a ser ies  o f  

lower P a l e o z o i c  sed imen ta ry  and v o l c a n i c  r o c k s  o f  the  Lardeau 

Group which i s  u n d e r l a i n  by the Badshot  Formation and B a r n i l l  

Group. These r e g i o n a l  u n i t s  a r e  described below. 

H a m i l l  Group (Lower Cambrian) 

H a m i l l -  group compr ises  a th i ck  sequer,ce of q u a r t z i t i c  
I 

r o c k s  benea th  t h e  Badshot Eormation. One member, the  Piarsh 

Pdams Formation.  o u t c r o p s  n o r t h  of Boyd Creek where i t  c o n t a c t s  
c 

the  Bat t le  Range B a t h o l i t h  d isconformably ,  The Marsh Adams 

Formation c o n s i s t s  o f  q u a r t z i t e ,  micaceous q u a r t z i t e  and p h y l l i t e .  

T h i s  123 o v e r l a i n  by t h e  Mohican Formation which c o n s i s t s  of 

p h y l l i t e  and  l i m e s t o n e .  

Badshot  Formation (Lower Cambrian) 

Badshot  Formation o v e r l i e s  the Mohican Formation conformably, 

Badshot  l i t h o g y  c o n s i s t s  main ly  of l i g h t  g r e y ,  th ick  bedded 

t o  mass ive  in ic r i t i c  l i m e s t o n e .  Lenses  o f  marble are observed 

w i t h i n  t h e  l i m e s t o n e  and commonly c o n t a i n  b l ack  a r g i l l a c i o u s  

material. Algal p e l l e t s  and Archeocyath ids  have  been found 

V i n  Several l o c a t i o n s  by D r ,  James T .  F y l e s  (1964).  The northern 
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e x t c n t  o f  t h e  Badshot Formation i s  j u s t  n o r t h  of t he  conf luence  

between Boyd Creed and t h e  Incommaplucaux R i v e r .  I t  has th inned  

down t o  a f e w  t e n s  of  f e e t  a t  t h 4 s  p o i n t  f rom a t h i c k n e s s  of 

over 900 f e e t  s o u t h e a s t  o f  Duncan Lake. 

( 

V 

Lardeau Group (Lower P a l e o z o i c )  

Lardeau Group o v e r l i e s  t h e  Badshot l i m e s t o n e  and i n c l u d e s  

a great t h i c k n e s s  of  s ed imen ta ry  and v o l c a n i c  rocks. This 

sequence i s  u n f o s s i l i f e r o u s  and h i g h l y  deformed. D e t a i l e d  

s t r a t i g r a p h y  !-.,(Fyles and Eastwood ,1962) was determined  by 

s u f f i c i e n t  o b s e r v a t i o n s  o f  graded bedding  between the Alkolkolex  

River  and t h e  Incommapleaux River .  Only t h e  lowermost member 

t h e  Index Formation is of  i n t e r e s t  i n  t h i s  s t u d y  because it 

h o s t s  the R<by S i l v e r  and Goldy mine ra l i za , t i on  and comprises  

a l l  the u n i t s  mapped on the 1:10,00Q d e t a i l e d  p r o p e r t y  map. w 

B a t t l e  Range I n t r u s i o n s  (CBtaceous) 

Bat t le  Range B a t h o l i t h  i n t r u d e s  t h e  H a m i l l  and Lardeau 

groups  a b o u t  three miles n o r t h  of the  Ruby S i l v e r  showing. 

The i n t r u s i o n  i s  composi te ;  t h e  sou the rn  p o r t i o n  c o n s i s t s  of  

a b iDt i t e -ho rnb lende  q u a r t z  monzonite c o n t a i n i n g  s o d i c  a n d e s i n e  

b u t  t h e  main body o f  t he  b a t h o l i t h  i s  a m u s c o v i t e - b i o t i t e  

g r a n o d i o r i t e  w i t h  ca l c i c  o l i g o c l a s e .  A p y r i t i f e r o u s  a l a s k i t e  
- 

is p r e s e n t  i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  b a t h o l i t h .  
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DETAILED GEOLOGY 

( 

General  S t a t emen t :  w 

Overall s t r u c t u r e  on de t a i l ed  map c o n s i s t s  of  a ser ies  

of n e a r l y  u p r i g h t  f o l d s  w i t h i n  t h e  lower P a l e o z o i c  Lardeau 

group (F ig .  l A ) ,  Observa t ions  o f  graded bedding  ( F y l e s  and 

Eastwood, 1962) have s e r v e d  t o  i n d i c a t e -  t h e  s t r a t i g r a p h i c  o r d e r ,  

as no  f o s s i l s  have  been found i n  t h i s  group t o  d a t e ,  All 

members e x c e p t  t h e  uppermost u n i t ,  u n i t  4 (F ig .  5 )  e x h i b i t  

lateral  facies changes between t h e  l i t h o l o g i e s  con ta ined  w i t h i n  

them, L i t h o l o g i e s  p r e s e n t  i n  s t r a t i g r a p h i c  s u c c e s s i o n  f rom 

l o w e s t ' t o  highest are; (1)  U n i t  l A ,  a q u a r t z  grit and green 

g r i t t y  p h y l l i t i c ,  ( 2 )  U n i t  l B ,  gray-green a n d  l i g h t  green 

p h y l l i t i c  s i l t s t o n e ,  (3)  U n i t  Z A ,  l e a d - z i n c  m i n e r a l i z a t i o n  w i t h  

a s s o c i a t e d  s i l i c i f i c a t i o n ,  ( 4 )  U n i t  2B, manganos ide r i t e  w i t h  

rnassi've magne t i t e -hemat i t e  and l e a d - z i n c ,  (5)  U n i t  3 A ,  g r a y  

s u g a r y  l i m e s t o n e ,  (6)  U n i t  3B, g r a y  g r a p h i t i c  l i m e s t o n e  w i t h  

t h i n n l y  i n t e r b e d d e d  dark  g r a p h i t i c  p h y l l i t e s ,  (7) U n i t  4 ,  

dark green p h y l l i t e  and g reens tone  ( F i g .  5 ) .  

( 

L 

Strati  graph y : 

S t r a t i g r a p h y  o f  t h e  Index  Formation sed imen ta ry  and v o l c a n i c  

rocks .is w e l l  exposed on the  Ruby S i l v e r  and  Goldy claims i n  

the a m p h i t h e a t e r - l i k e  b a s i n s  and on t h e  narrow r idges ,  Dips 

are moderate t o  s t e e p  t o  t h e  n o r t h e a s t ,  w i t h  some d i p  s lopes  

be ing  formed on t h e  n o r t h  f a c i n g  s l o p e s  as a r e s u l t  of  bedd ing  

and f o l i a t i o n  o r i e n t a t i o n .  
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U n i t  1, t h e  lowermost member of the  Index Formation,  i s  

a mix tu re  o f  q u a r t z  g r i t  and green, c h l o r i t i c ,  g r i t t y  p h y l l i t e ;  

it has a t h i c k n e s s  o f  approximatz ly  800 f e e t .  An upper  sub-uni t  

( U E i t  1B) o f  gra-J-green and l i g h t  g reen  p h y l l i t e  is l e n t i c u l a r  

w 

i n  morphology and is  n o t  c o n t i n u o u s l y  p r e s e n t .  T h i s  u n i t  h a s  

a maximum t h i c k n e s s  o f  120 fee t .  I n  some p l a c e s  t h e  c o n t a c t  

between g r i t t y  phy l l i - t e  and upper  gray-green and l i g h t  green 

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

L e n t i c u l a r  manganiferous s i d e r i t e  ( U n i t  2 E ) ,  metacher t ,and  

a s s o c i a t e d  l e a d - z i n c  m i n e r a l i z a t i o n  ( U n i t  2 A )  occur  a t  t h e  

c o n t a c t  between U n i t  1B and Uni t  3 A ,  a g r a y  s u g a r y  l i m e s t o n e  

( F i g .  5 )  . 
Unit 3, the major  c a r b o n a t e  u n i t ,  T h i s  l ower  d i v i s i o n  appears 

This gray s u g a r y  l i m e s t o n e  forms t h e  lower  p a r t  o f  

b leached  n e a r  t he  lower  c o n t a c t  and l o c a l l y  h a s  a w h i t e  sugary  

appearance .  I n  o t h e r  p l a c e s , p a r t i c u l a r l y  on t h e  ridge between 

t h e  Ruby S i l v e r  and Goldy claims, r u s t y  l e n t i c u l a r  l e n s e s  t h a t  

i 

c 

c o n t a i n  up t o  two p e r c e n t  d i s s e m i n a t e d  c r y s t a l s  of magne t i t e  

are found w i t h i n  t h e  sugary l i m e s t o n e ,  The i n t e r m e d i a t e  

d i v i s i o n ,  U n i t  3B, is a gray g r a p h i t i c  l i m e s t o n e  with t h i n n l y ,  

i n t e r b e d d e d  d a r k  g r a p h i t i c  p h y l l i t e s .  U n i t  3 B  has a maximam 

t h i c k n e s s  of approx ima te ly  300 f e e t  ( F i g .  5 ) .  

The uppermost u n i t  is a da rk  g r e e n - p b y l l i t e  and  g reens tone  

with ra re  p i l l o w s  ( F y l e s  and Eastwood,l962) . This  submarine 

v o l c a n i c  u n i t  i s  approx ima te ly  150 f e e t  t h i c k  and  conformably 

o v e r l i e s  t he  ca rbona te .  
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Environment of  Depos i t ion  of  S t r a t i g r a p h i c  U n i t s :  

Lower Index Formation c las t ics  (Unit l k )  formed unde r  

c o n d i t i o n s  of' h igh  c r g t o n i c  r e l i e f  and  were l i k e l y  basinal  w 

slope d e p o s i t s .  The c h l o r i t e  r i c h  gray-green and l i g h t  green 

p h y l l i t i c  s i l t s t o n e  l i k e l y  r e f l e c t s  a deeper  bas in  environment.  

Over l app ing  lateral  facies changes r e s u l t e d  f rom m u l t i p l e  

t r a n s g r e s s i o n s  and r e g r e s s i o n s ,  a l though  s t r u c t u r a l  complexi ty  

compl i ca t e s  t h i s  i n t e r p r e t a t i o n .  Massive c h l o r i t e  a t  t h e  base 

o f  t h e  s i l i c i f i e d  o r e  zone ( U n i t  2A) r e f l e c t s  hydro thermal  

a c t i v i t y  i n  t h e  basin. Lead-zinc m i n e r a l i z a t i o n  a s s o c i a t e d  

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

originating from fissures a t  some depth i n  t h e  bas in .  The 

mangan i f  erous s ide r i t e  hor izon  is g e n e r a l l y  s t r a t i g r a p h i  call y 

co inc ide3  t w i t h  t h e  l e a d - z i n c  m i n e r a l i z a t i o n  b u t  was p r e c i p i t a t e d  

more d i s t a l l y  from the  source  of  m e t a l l i f e r o u s  b r i n e s .  

S p e c u l a t i v e l y ,  r a t e s  of  i n f l u x  of hydrothermal  b r i n e s  may have 

v a r i e d  because  of  sea l e v e l  changes and subsequent  changes i n  

h y d r o s t a t i c  head i n  t h e  f i s s u r e  sys tem (DegenSand Ross, 1970). 

M i n e r a l i z i n g  ep i sodes  appea r  t o  have  been f a i r l y  c l o s e l y  

fo l lowed by e i t h e r  u p l i f t  o r  r e g r e s s i o n  of t h e  sea .  Gray 

m i c r i t i c  l i m e s t o n e  ( U n i t  3 A )  w a s  a p p a r e n t l y  d e p o s i t e d  above 

the  ca rbona te  compensation dep th ,  i n  a n  off-shelf environment ,  

f 

V 

as a p e l a g i c  ooze. Rusty l e n t i c u l a r  l e n s e s  that con ta in  up 

t o  t w o  p e r c e n t  d i sseminated  magne t i t e  z r e  p r e s e n t  a t  s e v e r a l  

h o r i z o n s  w i t h i n  t h e  g ray  l i m e s t o n e .  These r u s t y  hOr izons  

p o s s i b l y  r e p r e s e n t  s e v e r a l  pauser  i n  carbonate  d e p o s i t i o n  wi th  

concomi t t an t  f o r m a t i o n  o f  i n s o l u a b l e  residue by ca rbona te  

d i s s o l u t i o n  a l o n g  t h e s e  uncomformi t ies .  T r a n s g r e s s i o n s  o f  the 

s e a  r e s u l t e d  i n  more s t a g n a n t ,  d e e p e r  water c o n d i t i o n s  and  

L 
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depostion of graphi t ic  carbonate with t h i n n l y  in t e rbedded  

( black g r a p h i t i c  p h y l l i t e s  ( U n i t  3 B ) .  Sea l e v e l  r e g r e s s i o n  

w fo l lowed,  a n d  depos i+ , ior .  o f  p e l a g i c  O C Z ~ S  became dominant 

aga in .  

U n i t  4 ,  v o l c a n i c  g r e e n s t o n e  a n d  d a r k  green p h y l l i t e  formed 

i n  a submarine environment as flow rocks because  rare p l l l o w s  

are found. 

St nrcture : 

R e g i o n a l l y ,  t h e  s t r a t i f i e d  r o c k s  of t h i s  area l i e  on t h e  

western l imb of  t h e  Purcell  A n t i c l i n o r i u m  (Reesor ,  1973). 

Three phase8 o f  f o l d i n g  and an  a s s o c i a t e d  f a u l t i n g  ep i sode  

g i v e  r i s e  t o  the/nap p a t t e r n s  observed  ( F i g .  1 )  . 
The first phase o f  f o l d i n g  r e s u l t e d  i n  t h e  recumbant 

s o u t h e a s t  p lung ing  Alkokolex A n t i c l i n e  ( F y l e s ,  1962) which 

c l o s e s  t o  the n o r t h e a s t .  S p a r s e  ev idence  o f  t h i s  e v e n t ' z s  
w 

prese rved  b u t  where i t  e x i s t s  it i s  marked by r o o t l e s s ,  i s o d i n a l  

folds w i t h  w e l l  developed a x i a l  p l a n e  f o l i a t i o n .  Well developed 

c l eavage ,  l i k e l y  due t o  s h e a r  f o l d i n g  of t h e  first e v e n t  fans 

around phase two f o l d  axes t o  some degree ( P i g ,  7) .  

Second phase  folds are  macroscopic  and u b i q u i t o u s ,  and are 

largely r e s p o n s i b l e  f o r  t h e  map d i s t r i b u t i o n  o f  rock  u n i t s  i n  

f igure  1 .  These f o l d s  are commonly assymetric w i t h  t h e  m a j c r i t y  

being i s o c l i n a l .  The F2 f o l d  a x e s  are  d e f i n e d  on the  s t e r e o n e t  

p l o t  by p o l e s  t o  F1 and F2 a x i a l  p l a n e  c l e a v a g e  ( F i g .  7) and 

minor  f o l d  a x e s  (F ig .  9 ) .  Some incornpetent u n i t s  are r e p e a t e d  

within themselves by i s o c l i n a l  f o l d i n g  as i s  w e l l  d i s p l a y e d  on 



t he  p r e c i p i t o u s  c l i f f  n o r t h  of Goat Creek ( F i g .  1 ) .  Complexi t ies  

o f  t h e s e  s t r u c t u r e s  a re  o f t e n  s o  g r e a t  that t h e  o r i g i n a l  ( 

L s t r a t i g r a p h y  i s  n o  l o n g e r  d e c i f e r a b l e .  Competent u n i t s  t end  

t o  be broken i n t o  l e n s e s  surrounded by w e l l  c l eaved  incompetent ,  

micace0u.s u n i t s .  Observed t h i c k n e s s e s  g i v e  l i t t l e  i n d i c a t i o x :  

o f  o r i g i n a l  Strat igraphic  t h i c k n e s s  because of  the  h i g h  degree 

of  flowage. Some homoclines  have been formed by a t t e n u a t i o n  

during t h e  l a t e r  p rogres s ion  of  t h e  second f o l d i n g  event .  

Only t h e  lower  o v e r t u r n e d  l imb of  t h e  Alkokolex A n t i c l i n e  

i s  observed  i n  t h e  s t u d y  area, t h u s  t h e  s t r a t i g r a p h i c  sequence 

$3 o v e r t u r n e d .  The first two phases  o f  f o l d i n g  were n e a r l y  

c o z x i a l  w i t h  a t r e n d  o f  1 4 8  d e g r e e s  azimuth and plunge of  

I O  degrees. The two phases  o f  folding are i n t e r p r e t e d - :  as a 

simple p r o g r e s s i o n  o f  a single stress c o n f i g u r a t i o n .  L a t e r  

stages have  deformed phase  two a x i a l  p l anes  and f o l d  axes z :  

s l i g h t l y  a b o u t  a rough ly  e a s t e r l y  t r e n d i n g  f o l d  ax i s  w i t h  a 
V 

plunge  o f  60 degrees. 

The observed  f a u l t i n g  ep i sode  w a s  p o s t  phase  two f o l d i n g  

and l i k e l y  r e s u l t e d  from the n a t u r a l  p rog res s ion  of  the stress 

c o n d i t i o n  t h a t  gave r i s e  t o  F1 and F2 folds because  t h e  f a u l t  

p l a n e s  are n e a r l y  p a r a l l e l  f o  F2 ax iz l  p l anes .  A l l  observed 

fold ver.gences were c o n s i s t a n t  w i t h  t h e  g e o l o g i c  and s t r u c t u r a l  

i n t e r p r e t a t i o n  shown i n  F i g u r e  1 A .  
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SULFHIDE MINERALIZATION 

Ruby S i l v e r  Showing: . c 

Two major  m i n e r a l i z e d  areas w i t h i n  h inge  zones i n  

a n t i c l i n a l  f o l d s  comprise  t h i s  showing. The lower  showing is 

s i t u a t e d  a t  an  e l e v a t i o n  o f  4600 f e e t  t o  4700 f e e t  and c o n s i s t s  

o f  g a l e n a - s p h a l e r i t e  m i n e r a l i z a t i o n  which o c c u r s  as pa tches  

and d i s s e m i n a t i o n s  ove r  a w i d t h  o c c u r s  of 1 5  f e e t  t o  25 f e e t  

w i t h i n  t h e  h i n g e  zone of a p a r a s i t i c  a n t i c l i n a l  f o l d .  The 

uppe r  showing is l o c a t e d  a t  an  e l e v a t i o n  of 4800 f e e t  t o  4950 

f e e t  and h a s  t h e  same bas ic  minerology as t h e  lower showing. 

The upper  showing i s  l o c a t e d  w i t h i n  t h e  h h g e  zone of t h e  major  

antiform (Fig, 2 ) -  This  upper showing ranges from 10 feet t o  

4 0  f e e t  i n  true width .  Cre grades o f  bo th  showings a r e  

approximately 10 p e r c e n t  l e a d ,  1 p e r c e n t  z i n c ,  a n d  - 5  ounces 
w 

p e r  t o n  s i l v e r .  Complete a s s a y s  are compiled i n  Appendix 111, 

Higher grade m i n e r a l i z a t i o n  i s  c o n c e n t r a t e d  i n  t h e  uppe r  h i n g e  

zones i n d i c a t i n g  t h a t  some r e m o b i l i z a t i o n  has  taken  p l ace .  

Morphology of  t h e  c o n t r o l l i n g  s t r u c t u r e  might n o t  be due 

t o t a l l y  t o  later defo rma t ion ,  b u t  may be due i n  p a r t ,  t o  

l a te ra l  facies  changes.  

The g e o l o g i c  s i t u a t i o n  and minerqlogy i n d i c a t e  the  most 

l i k e l y  mechanism of d e p o s i t i o n o f  t h e  Ruby S i l v e r  s u l p h i d e  

showing. The ev idence  s t r o n g l y  s u g g e s t s  a distal volcanogenic  

so t l rce  . The following c h a r a c t e r i s t i c s  compat ib le  w i t h  this 

conclusion were observed:  

1) Lead-zinc m i n e r a l i z a t i o n  i s  s t r a t i f o r m ;  a t  

V the c o n t a c t  between t h e  gray-green p h y l l i t e  and  g r a y  suga ry  

limestone ( F i g ,  5 ) .  
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2)  The c o n t a c t  i n  1 ,  above,  i s  marked by t h e  

ocixirrrcnce of m e t a c h e 3  a s s o c i a t e d  w i t h  manganiferous s i d e r i t e ;  

t h i s  u n i t  n i g h t  be e x h a l a t i v e  i n  o r i g i n .  

t 
-w 

3 )  Massive c h l o r i t e  occur s  a l o n g  f r a c t u r e s  and 

at .  t h e  base of t h e  d e p o s i t ;  might  be hydrothrmal  i n  o r i g i n .  

4.) Pods of  massive hemat i t e -magne t i t e  are  

a s s o c i a t e d  w i t h  t h e  m i n e r a l i z e d  ho r i zon  ; such m i n e r a l i z a t i o n  

is commonly associated w i t h  vo lcanogenic  d e p o s i t s .  

A p o s s i b l e  mode of d e p o s i t i o n  proposed f o r  t h i s  occur rence  

i n v o l v e s  t h e  c o l l e c t i o n  of h o t  m e t a l l i f e r o u s  b r i n e  i n  an a n o e r o b i c  

basin, This t y p e  of  d e p o s i t i o n  is t a k i n g  p l a c e  i n  the  Chain 

S e e p  from d i s t a l  metLLl i fe rous  f l u i d s  o r i g i n a t i n g  i n  the 

AltZantis I1 Deep, Red Sea area. 

When these b r i n e s  c i r cu la t e  and Eix with oxygenated 
( - seawater c o l l i o d a l  p r e c i p a t e s  of  i r o n  ox ides  and  s u l p h i d e s  r e s u l t ,  

I t  has been n o t e d  ( B i s h o f f ,  1969) t h a t  such  i r o n  r i c h  b r i n e s  

w i l l  p r e c i p i t a t e  f e r r i c . h y d r o x i d e  on c o n t a c t  w i t h  a source 

o f  oxygen , The mechanism of s u l p h i d e  d e p o s i t i o n ,  proposed by 

Degens and Ross ( 1  970) ,states t h a t  b a c t e r i a l  s u l p h a t e  r e d u c t i o n  

takes p l a c e  a t  t h e  a n a e r o b i c / a e r o b i c  i n t e r f a c e .  S u l p h a t e  

r e d u c i n g  bacteria, Desulphovibrium, has  been i d e n t i f i e d  i n  t h e  

Red Sea b r i n e ,  Sat0 (1972) states  that  t h e s e  hydro thermal  

br ines  and m e t a l l i f e r o u s  gels may t r a v e l  down a v e r y  l o w  

g r a d i e n t ,  s l o p e  by t u r b i d i t y  c u r r e n t  phenomenon and p r e p i t a t e  

s u l p h i d e s  many t e n s  of miles from t h e  sou rce .  

Manganese r i c h  i ron -ca rbona te  i s  a d i r e c t  p r e c i p i t a t e  as 

a r e s u l t  o f  d e c r e a s e d  s o l u b i l i t y  w i th  dec reased  t empera tu re .  

c 'Eazinal  d e p t h s  were probably o f  t h e  o r d e r  o f  2000 f e e t  o r  more 
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t o  e n s u r e  a n  a n o z i c  environment ,  

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

t e m p e r a t u r e s  reached a t  l e a s t  352'c. 

t empera tu res ,  i n  t h i s  r a n g e ,  could be reached, l o c a l l y ,  if 

sed imen t s  covered an a c t i v e  hydrothermal  system. I t  should 

be n o t e d  t h a t  t h i s  t empera tu re  i s  i d e a l  and may be i n a c c u r a t e  

due  t o  the e f fec t  of  trace amount of i m p u r i t i e s  on t h i s  

geothemomeky . 

I t  i 3  be l i eved  t h a t  * 

Other Mineral  Occurrences:  

S c o u t  Showing: 

The S c o u t  showing ( F i g .  1) o r i g i n a l l y  was l o c a t e d  by 

George Goldsmith i n  the  early 1900 s. A t  an  e l e v a t i o n  o f  

5800 f ee t  t o  6000 f ee t , a  h i g h l y  s i l i c i f i e d  zone, 15  f e e t  t o  

25 f e e t  wide  and 300 f e e t  long, conforms w i t h  bedding and 

roughly s t r i k e s  330 degrees and d i p  45 d e g r e e s  east. 

* 

L 

S i l i c i f i c a t i o n  is i n t i m a t e l y  a s s o c i a t e d  w i t h  the Scout  F a u l t  

( F i g .  l),where i t  c u t s  c a r b o n a t e  r o c k s ,  

p o s t  phase two f o l d i n g  and  has brought  t h e  g r i t t y  green  p h y l l i t e  

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

The Scout  F a u l t  i s  

The ' f a u l t  

s p l i t s  the  antif.oLm and is c o i n c i d e n t  wi th  a x i a l  p l a n e s  o f  

local phase two  i s o c l i n a l  f o l d s .  

M i n e r a l i z a t i o n  c o n s i s t s  of ga lenz ,  s p h a l e r i t e ,  and p y r i t e  

l o c a t e d  w i t h i n  the s i l i c i f i e d  ca rbona te s  o f  the h i n g e  zone 

and o c c u r s  as patches and d i s s e m i n a t i o n s  o f  s u l p h i d e s ,  Ore 

s h o o t s  of massive ga l ena  up t o  f i v e  f e e t  wide and 25 f e e t  l o n g  

w i t h  maximum d e p t h s  of 15  f e e t  were encounted w h i l e  d r i v i n g  t h 3  

w 2 4 0  f o o t  l o n g  Scou t  d r i f t  ( F i g .  1 ) .  Most ve in  and c r o s s f r a c t u r e  
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f i l l i n g s  are l e s s  than  a f o o t  w.ide,with maximum dimensions less 

tha-rl 25  f e e t .  Assay o f  a sample f r o m  this showing r a n  55.5 

p e r c e n t  l e a d ,  2 p e r c e n t  z i n c ,  58.4 o u n c e s  per  t o n  o f  s i l v e r ,  

and . I  ounce p e r  ton o f  gold (Newton Emmons, 1914). A more 

r e c e n t  a a s a y  r a n  19.6 p e r c e n t  lead, .3 p e r c e n t  z i n c ,  14.1 ounces 

per  t o n  of  s i l v e r ,  and ,092 ounceper  t o n  of gold.(Appendix 111). 

Mammoth Showing: 

The Mammoth showings (Fig.  1 ) a re  l o c a t e d  approximate ly  

one mile s o u t h  o f  t h e  Bcout showing a t  e l e v a t i o n s  from"7400 feet  

to 8000 f ee t ,  Galena, t e t r ahedr i t e ,  and a r g e n t i t e  m i n e r a l i z a t i o n  

o c c u r s  i n  f l a t  l y i n g  cross f r a c t u r e s  i n  t h e  ca rbona te  u n i t  

w i t h i n  100 feet of  the S'cout F a u l t ,  

than a f o o t  i n  wid th ,wi th  maximum dimensions l e s s  than 5G fttet 

These f r a c t u r e s  a r e  less 

i 

S e v e r a l  t o n s  of  o r e  t h a t  assayed  approx ima te ly  400 ounces per 
W 

ton I - ,  s i l v e r  were sh ipped  n e a r  t h e  t u r n  o f  t h e  cen tu ry .  

Several o t h e r  m i n e r a l i z e d  v e i n s  and cross f r a c t u r e s  are 

a l s o  a s s o c i a t e d  w i t h  t h e  Scou t  F a u l t .  PIont of t h e s e  showings 

exh ib i t  similar minerologg.  t o -  t h o s e  d e s c r i b e d  . a b o v e  although 

o n l y  the Mammbth. i s  known t o  c o n t a i n  a r g e n t i t e  and t e t r a h e d r i t e ,  

The S c o u t . F a u l t  a p p a r e n t l y  se rved  as a condu i t  f o r  d i a g e n e t i c  

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

tsa?. These f l u i d s  l i k e l y  are r e s p o n s i b l e  f o r  the massive 

s i l i f i c a t i o n  of t h e  f a u l t  zone and r e s u l t e d  i n  cementat ion and 

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

o f  s u l p h i d e s .  Higher s i l v e r  g rades  a t  t h e  Scout  and Mammoth 

compared t o  t h e  Ruby S i v e r  d e p o s i t  i s  exp la ined  by their  

V e p i g e n e t i c  r e l a t i o n s h i p  t o -  t h e  Scou t  F a u l t ,  Scou t  and Mammoth 
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mineralization formed at a l a t e r  time than the Ruby S i l v e r  

showing but ultimate source o f  metal  may have been similar 

as both t y p e s  of occurrence c o i n c i d e  s t r a t i g r a p h i c a l l y .  

i 

W 

W 
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Geology, g e n e s i s ,  and recommendatLons f o r  f u r t h e r  

e x p l o r a t i o n  have been a r r i v e d  a t  on t h e  bzsis of f i e l d  

o b s e r v a t i o n s ,  l i t e r a t u r e  r e s e a r c h ,  and o t h e r  compiled d a t a .  

Con c l u s i  on s : 

The Ruby S i l v e r  d e p o s i t ;  

1 )  

2 )  has been s u b j e c t e d  t o  p o s t  d e p o s i t i o n a l  

i s  a s y n g e n e t i c  d i s t a l  volcanogenic  type ;  

deformat ion_*hich  has been v e r y  i n t e n s e  and r e s u l t e d  i n  

s h e a r i n g  and r e m o b i l i z a t i o n  of  s u l p h i d e s  t o  farm a breccia 

protore i n  t h e  core o f  t h e  c o n t r o l l i n g  a n t i f o r m ;  

3 )  kon ta in  manganiferous s i d e r i t e  and massive 

rnagnet i te-hamati te  a s s o c i a t e d  s p a t i a l l y  w i t h  l e a d - z i n c  

m i n e r a l i z a t i o n ;  t h i s  i s  common o f  many volcanogenic  d e p o s i t s  

i 

W 

i n  t h e  w o r l d ,  

S i l v e r  rich v e i n s ;  

1 )  are related t o  t he  Scout  F a u l t ;  

2)  might r e p r e s e n t  r e m o b i l i z a t i o n  o f  m e t a l s  

from p r e - e x i s t i n g  s t r a t i f o r m  s u l p h i d e  bbd ies ;  

3) have small tonnage p o t e n t i a l ,  but grades 

are s i g n i f i c a n t .  



Recommendations: 

( 

w 

The f u l l  e x t e n t  of the  Ruby Silver lead-zinc showing ( F i g ,  1) 

a l o n g  the  p lunge  o f  t h e  c o n t r o l l i n F  a n t i f o r m  should be explored.  

D r i l l  h o l e s  s t epped  o u t  300 f e e t  on each s u c c e s s i v e  drill 

set -up ore required. Extent o f  d r i l l i n g  depends upon success  

o f  each p r e v i o u s  hole, 

Induced p o l a r i z a t i o n  su rveys  o r  d r i l l  holes should be 

used t o  test for s u l p h i d e s  down d i p  o f  t h e  la rge  siderite  

autcrop i n  Goat Creek (F ig .  1 ) .  

F u r t h e r  p r o s p e c t i n g  a l o n g  s t r i k e  of mineralization 

could v e r y  likely result i n  f u r t h e r  discoveries. 
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APPENDIX I 

Petrology and Minera l  I d e n t i f i c a t i o n  (X-Ray D i f f  .) 



2 7  

JML RS1- K e t a - U 1  tramar'i e 

1 

L- 

- bladed  and r a d i a t i n g  actinolite a f t e r  pyroxene - c h l o r i t e  rims around ac t iocJ l i te  - %his may be a metamorphosed l m p r o p h y r e  dyke as 
i t  i s  found i n  o n l y  one l o c a t i o n  and is  ext remely  
l i m i t e d  i n  e x t e n t .  

M.odal A n a l y s i s  

A c t  l n o l i  t e  
Chlorite 
Tremol i t e  
S e r i c i t e  

Gra in  S i z e  Percen tam 
2mm 75 

20 
3 m m  3 . 3 m m  2 

- 

JML RS2- G r a p h i t i c  l i m e s t o n e  

- dark coloured  with slight f o l i a t i o n  and micaceous 
scheen 

Modal A n a l y s i s  

CaCO 

S e r i c i t e  
Quarlz 

G r a i n  S i z e  Percentage 

70 . 1 mm 18 . 1 rnm 2 

_IC 

JML RS3- Coarse  grained sands tone  ( g r i t )  

- marly sutured c o n t a c t s  - some mot t l ed  g r a i n s  

Modal Analysis 

Grain  S ize  Zercen t a g e  

Quartz .4-  - 1.5mm 88 
10 C h l o r i t e  -.111 

F e l d s p a r s  .2mm 2 



J F i  HS5- Gray-green p h y l l i t e  (siltstone) 

- exhibits f low banding fabric - s t r a t i f i c a t i o n  e v i d e n t  i n  t h i n  s e c t i o n  - f i n e  q u a r t z  grains 

k oda l  Anal y si 8 

G r a i n  S i z e  Percentage  

Q u a r t z  . 05mm 
C h l o r i t e  - 
S e r i c i t e  . 1 rnm 

75 
20 

5 

JNL RS6- Meta-chert  

- coarse gra ined  q u a r t z  a g g r e g a t e s  w i t h  a few 
s u t u r e d  g r a i n s  i n  a v e r y  f i n e  g r a i n e d  q u a r t z  matrix. 

Modal A n a l y s i s  

Grain S i z e  Percen taae 

Quartz . 4  & .0’5mm 90 

G r a p h i t e  p-. 

10 
a c c e s s o r y  

- C h l o r i t e  
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X-Ray d i f f r a c t i o n :  

Positive i d e n t i f i c a t i o n s  were rrade on the  following minera l s :  

Siderite: occurs  commonly aS a brownish weathered rock 

a s s o c i a t e d  with Pb-Zn n i n e r a l i z a t i o n .  

Magnesium C h l o r i t e :  found i n  fractures a t  the base o f  t h e  

main showing. 
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APPENDIX I1 

Mineralogra2hy 



I 
L 

U 

16 po l i shed  s e c t i o n s  

1 4  specimens 

Fourteen specimens were s e l e c t e d  from the property 

d u r i n g  the 1979 assessment  for the purpose of  a 

mine ra log raph ic  i n v e s t i g a t i o n .  The specimens were s e l e c t e d  

t o  sample a l l  major f e a t u r e s  o f  t h e  d e p o s i t  and o b t a i n  

s p e c i n e n s  e x h i b i t i n g  good minera l  a s s o c i a t i o n s .  

A chain and compass map#showing t h e  l o c a t i o n  from 

which the specimens.  were c u t j  i s  inc luded w i t h  this r e p o r t  

(Fig, 2) .  

Sample No, 

B . S ,  1 

'I 2 

'* 3 

'I 4 

I' 5 

'' 6 

" 7 

tf 8 

9 

" 10 

'I 1 1 

" 12 

' 8  13 

'' 14 

I' 1 5 

Lo cat i on 

0+30  OR 

0+60 ?OR 

0+70 0 

o+go 20x1 

o + y l  0 

1+00 .ZOL 

1+30  OR 

2+20 20L 

0+50 TOR 

0+70 30;1 

1+10 t6R 

4+50 ?OR 

1+30 o 
1 + 4 0  10R 

1+30 1OL 
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Sample No. 

1 

2. 

3 

4 

6 
7 

8 

:. 9 

11 A 

Ov5rall Avg. 

o Carbonate i nc ludes  c a l c i t e ,  s i d e r i t s ,  and dolomite 
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Minera l  D e s c r i p t i o n s  : 

Sphal  eri t e  : 

This  minera l  is bes t  observed w i t h o u t  c rossed  

nicho ' ls  and is e a s i l y  i d e n t i f i e d  by i t s  gray-white 

r e f l e c t a n c e .  I d e n t i f i c a t i o n  can be subS tan t i a t ed .  by t h e  

p r e s e n c e  of  i n t e r n a l  r e f l e c t a n c e  u n d e r  c ros sed  p o l a r s ,  

T h i s  s p h a l e r i t e  is very  black i n  c o l o u r  and would commonly 

be r e f e r r e d  t o  as "black jack". 

S p h a l e r i t e  f r e q u e n t l y  occurs as massive blebs w i t h i n  

a g a l e n a  s u p p o r t  matrix and i n  some i s o l a t e d  cases a p p e a r s  

t o  r e p l a c e  pyrite.  Small  blebs o f  g a l e n a  and c h a l c o p y r i t e  

are o f t e n  observed i n  t h e  massive s p h a l e r i t e .  S p h a l e r i t e  

crystals are mainly anhedra l  and rarely occur as 

d i s s e m i n a t e d  grains w i t h i n  the gangue. Some c r y s t a l s  

are broken and comminated i n d i c a t i n g  p o s t  m i n e r a l i z a t i o n  

de fo rma t ion  and r e m o b i l i z a t i o n .  This deformat ion  i s  

likely r e s p o n s i b l e  f o r  t h e  c r y s t a l  tw inn ing  observed.  

Galena: 

This is t h e  most. abundant  economic minera l  and forms 

much of  the m a t r i x  around clasts of gangue, p y r i t e ,  and 

s p h a l e r i t e ;  many o f  t h e s e  c las t s  are  matrix suppor ted .  
- 

G a l e n a  o c c u r s  s p o r a d i c a l l y  i n  p y r i t e  g r a i n s  and i s  

d i s s e m i n a t e d  th roughou t  t h e  gangue. 

Galena shows ev idence  of  flow deformat ion  such as 

a l i g n m e n t  o f  euhedra l  q u a r t z  crystals along curved c leavage  

faces,  This t e x t u r e  is o f t e n  p r e f e r e n t i a l l y  r e p l a c e d  

around g r a i n  boundar i e s  by t e x t u r e l e s s  ga lena .  Galena 

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



Chal c o p y r i  t e : 

! 

. 

Cha1c.opyrite occurs  as a few i r r e g u l a r l y  shaped g r a i n s  

main ly  i n  s p h a l e r i t e  b u t  i n f r e q u e n t l y  w i t h i n  gangue a n d  

ga l ena .  Grain boundaries are smooth between c h a l c o p y r i t e  

and s p a l e r i t e .  C h a l c o p y r i t e  g ra ins  range i n  s i z e  from 

.25 mm, t o  . 4  mm. 

P y r i t e  : 

R e l a t i v e l y  even ly  d i s t r i b u t e d  th roughou t  the showing, 

p y r i t e  o c c u r s  as e u d r a l  c r y s t a l  from .06 mm. t o  2.5 mm. 

i n  d i ame te r .  These p y r i t e  c r y s t a l s  sometimes c o n t a i n  

i n c l u s i o n s  of  gangue and g a l e n a  and are  o f t e n  h i g h l y  

fregmented and a l t e r e d  t o  i r o n  o x i d e s  on the  rircc; 

Hematite : 

Massi.ve h e m a t i t e  o c c u r s  as i n t e r g r o w t h s  w i t h  magnetrt.te 

and exhib i t s  g r a p h i c ,  pseudo-sp in i fex  t e x t u r e .  Some 

small f r agmen t s  of g a l e n a  a r e  found i n  a matrix o f  h e n a t i t e .  

Some h e m a t i t e  c r y s t a l s  w i t h  s q u a r e  c r o s s - s b c t i o n s  

were observed and though t  t o  b seudomorphs a f te r  p y r i t e .  .rp 

Magne t i t e  : 

T h i s  mine ra l  i s  observed t o  be bo th  massive a n d  

d i s semina ted  and o c c u r s  as i n t i m a t e  i n t e r g r o w t h s  w i t h  

heinati  t e  . 
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Vanderveer D i a g r a m :  

I '  

c 

C h l o r i t e  (1%) 
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ParaEenetic &Line DiaFrarn: 

Chlorite 

Carbonate  
W 

' ,Quar tz  

Pyrite 

Ifagnetite 

Hemat i te  

(FE: 

Sphalerite 

. Cha lcopyr i t e  

G a l  en a 

Cove11 i t e  

Malach i t e  

Lirnoni t e  

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

C . .  .... 

..... 

TIME 

Fig, 12 
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Genera l  D e s c r i p t i o n s :  

From t h e  r e l a t i o n s h i p s  a p p a r e n t  on t h e  d e t a i l e d  

cha in  a n d  compass map (F ig .  2 ) , i t  a p p e a r s  t h a t  t h e  

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

hydrGtherma1 a c t i v i t y .  Depos i t i on  of the s i l i c e o u s  

h o r i z o n  fol lowed and was l i k e l y  contemperaneous , 
( a t  l e a s t  i n  p a r t ) ,  Q i t h  manganos ider i te  d e p o s i t i o n  (Fig.12).  

As t h e  b r i n e s  became i n c r e a s i n g l y  s a t u r a t e d  w i t h ' i r o n ,  

magnet i te -hemat i te  l e n s e s  and c o n c r e t i o n s  began t o  form 

a t  t h e  sediment-seawater  i n t e r f a c e ,  proximal t o  h o t  

f u m e r o l i c  a c t i v i t y .  

i n  t he  unconso l ida t ed  2ron r i c h  sed iments  th roughout  the 

i n i t i a l  s t a g e s  o f  hydrothermal  a c t i v i t y .  The bottom b r i n e s  

became i n c r e a s j n g l y  s a t u r a t e d  w i t h  meta1,and s u l p h i d e s  

began t o  p r e c i p i t a t e  from the  b r i n e  column. P r e c i p i t a t i o n  

was perhaps  a i d e d  by s u l p h a t e  r e d u c i n g  b a c t e r i a  (Degens and 

Ross, 1970). With t h i s  mode of d e p o s i t i o n  p o s t u l a t e d ,  

i t  i s  l i k e l y  t h a t  s p h a l e r i t e ,  ga lena ,  and c h a l c o p g r i t e  

formed as c o l l o i d a l  p r e c i p i t a t e s  and s e t t l e d  t o  t h e  bottom. 

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

co r  temperaneous d e p o s i t i o n  and l a t e r  d i s s o c i a t i o n  by 

d i f f u s i o n  . This  e x p l a i n a t i o n  a c c o u n t s  f o r  smooth i n t e r -  

g rowths  of c h a l c o p y r i t e  i n  s p h a l e r i t e  and ga lena  i n  p y r i t e  

cubes.  

P y r i t e  l i k e l y  was forming  by d i a g e n e s i s  
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Photo  #l 
Specimen B.S. 15 

G?lena-Sphclcri- t e  
s u p p o r t  z?,::trix aiti; 
r :?:sts o f  gz,?gue t n i :  
p y r i t e  cube, 

Pho to  #2 
Speclaan B.S. 5A 
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- P l a t e  I1 Photo  #3 
Specirnm B.S. 111 

E h u l s i o n  t e x t u r e  oi' 
c h a l c o p y r i t e  i n  
s p h a l e r i t e  w i t h  sa::. 
ga lena  i n t  ergro.iitn,c 
and p y r i t e  cube .  

Photo $4 
Specimen B.S. 15, 

' y r i t e  cube contz.i:;- 
.ng galena blebs 
;urrounded by gde::; 
ind gangue. 



40 

P l a t e  111 P h o t o  # 5  
Specimen E.S. 8 

iagnetite-Iiematite 
.n tergrow t h s  

Pho to  #6 
Specimen B.S. 2 
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Assays 



i<\* -ro Hudson 53y Exploration & 
f .  - . L i  @?*.relop-ent Co. Ltd., 853 E Hastirtar SI.. Vancouva-, 5. C. ',,E4 1RG 

Telephone:253 - 3158 449 - 1055 W .  Has t inss  St., 
Vancouver, B. C. V 6 E  2E9 

22337 I ' 51.20 1 2.15 2.55 

22338 j 10.20 1 .02 -42 . 

.88 o + 7 0  i 3 

1.80 0 f 70 

1.68 22341 28.40 

22342 18.80 1.35 

ffC0 I 22343 8.45 4.50 .56 

22344 .35 .10 .02 
- 
8 

22345 26.40 2.45 1.33 

22346 ' 1 - 6 3  -02 .12 rc 
- 
11 

12 

13 

14 

15 

16 

17 

18 

19 

- 

-. 

_. 

__ 

- 

- 

- 

22347 1 6.14 I .78 .32 

22348 - 1  7.55 I .01 .39 

22349. 1 8.05 1 .10 .44 

I 

I 
I I 

I I 20 

AU reports a f t  the confdzntid proprrty of dints. 

re fer  t o  fig. 2 f o r  w i d t h s  
I 

1 '  
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DEPARTMENT O F r M I N E S  AND PETROLEUM RESOURCES 
VICTORIA 

SAMPLE RECEIVED FROM __.___.___...__.____._. _ _ _ _ . _  JC?kiy. .M. LEASK.. . .. . _ _  . . ... ~ _.._.._____.___...._________ ~ ._._ . .. . . 

ADD R E s s. __._. .. .. . .. . . . . . _.. . .... . . . . . . . ... . . ._. . . . .. ~. . _. . . _ _ _  _ _  _ _ _  . . .3 5.4.. .Cr e 5.t~ iaw.. .Cxe ,s cent. %. ..C a s t.1 eg3.r .,. . . B. .. . . .C .. . . . . . . S.J.N . 3.8 3 . . . . . . . . . . . 

. -  

LABORATORY NO.  

3069 

refer to Fig.2 

3070 

c 
r e f e r  t o  Fig.2 

3071 

SUBMITTER'S M A R K  

2631 E 

2632 E 

2633 E' 

Spectrochemical Analysis: Lead; Zinc 
and 0.02% Copper were found. The other 
base metals found, and their percentages, 
were those occurring normally in rocks. 

Gold - Trace 
Silver - 2.5 02. per ton 

Lead - 14.9% 
Zinc - 0.66% 

Spectrochemical Analysis: Lead; 
0.07% Zinc and 0.02% Copper were found. 
The other base metals found, and their 
percentages, were those occurring nor- 
mally in rocks. 

Gold - Trace 
Silver - 1.3 0 2 .  per ton 

Lead - 8.58% 

Spectrochemical Analysis: Zinc; Lead 
and 0.01% Cadmium were found. The other 
base metals found, and their percentages, 
were those occurring normally in rocks. 

Gold - 0.01 0 2 .  per ton 
Silver - 0.4 02. per ton 
Zinc - 6.22% 
Lead - 1.28% 

T H I S  D O C U M E N T .  OR A N Y  PART THEREOF.  M A Y  N O T  BE R E P R O D U C E D  
F O R  P R O M O T I O N A L  O R  A D V E R T I S I N G  PURPOSES. 

I ATE September 27, 1979 

w 
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H f  C.f I V t l J  F e b .  1 3 / 7 Y  

A K A !  Yf;El)  Feb.  1 5 / 7 9  

_____-_- ___~_ __ .-.--___ ------.--- 
~ 

~ - - .  , - .. . . . . . . . . . . . .  - - ~ .......... - ....... 
i 
I 

_--- 

I 
i 
I 

I 
J 

--A pb .~ - -- . . . . . . . . . .  ....... 

I '\ 

I 

. ...... - . . . . .  - . ..... - . . .  1 -__ . .  
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DEPARTMENT OF$;IINE5 AND PETROLEUM RESOURCES 

VICTORIA 

SAMPLE: RECEIVED F R O M  hlELVILLE BAYES ............................................................................................................................................................ 
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L A  BO R A T 0  R Y R EPO R T  

Spectrochemical Analysis: Zinc; Lead; 
Copper; 0.25% Cadmium and 0.05% Arsenic 
were found. The other base metals found, 
and their percentages, were those occur- 
ring normally in rocks. 

Gold - 0.05 02. per ton 
Silver - Trace 
Zinc - 28.1% 
Lead - 0.29% 
Copper - 0.049% 

- lowermost  s h o w i n g  the Scout Fau l t  cont ro ls  
- 

refer t o  F ig .  I for l o c a t i o n  
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1,. hereby declare t h a t  I, John. M. Leask, 

? I  am a graduate geological engineer, University of k r i t i s h  Columbia, 1980 

2) have beer1 involved i n  various aspec ts  of geological exploration for 
three years previousAthc prcpa ra t ion  of t h i s  r e p o r t  

t o  

3 )  have been a c i t i z e n  of Canada and a B r i t i s h  Colurnoia r e s i d e n t  f o r  

4) reside pcrrnanentlg a t  507 14th Ave. South ,  Cranorook U.C. 

the past 24 years  

Respectfully Submitted 

. 



Mr. J o t s  M. Leask 
5Q7 14 Ave. s. Cranbrook, B.C. 

/ 
bf To whom i t  may concern:  

I ,  C o l i n  I. Godwin, P. Eng, (B.C. )  c e r t i f y  t h a t  

I s u p e r v i s e d  John Micheal  Leask i n  t h e  p r e p a r a t i o n  of t h e  

r e p o r t ,  d a t e d  A p r i l  1980, e n t i t l e d :  

Geology of t h e  Ruby S i l v e r  and 
Goldy Pb-Zn-Ag P r o p e r t i e s ,  
Lardeau D i s t r i c t ,  S o u t h e a s t e r n  
British Columbia 

I have  fo l lowed  t h e  p r o j e c t  f o r  one y e a r  and ,  a l t h o u g h ,  I 

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

area was mapped as d e s c r i b e d  i n  t h e  r e p o r t .  



F I eldw ork : 
! w  

50 d a y s  mapping 

John  Leask (geologist) 50 days a t  $120:per  day = $6000 

Steve Evans IO days a t  $ 50  p e r  day = 3 500 

Gordon Leask(p rospec . )  40 days  a t  $ 60 p e r  day = 82400 
1vie1 Bayes ( p r o s p e c t o r )  25 days  a t  & 60 p e r  day = $1500 

Trailwork and H e l i p o r t :  

qn Eel ?%aye L V  
4 

J e t  r i v e r - b o a t  60 days  a t  g 20 p e r  day  = $1200 

4x4 truck 2 months at $500/mo. = g1000 

M i s c e l l a n e o u s ~ f i l e s , g a s : t e n t , a x e s , r o p e , e c t . ~  = $ 500, ,. 
! ;. -+< 

Food: 
7 

('CI 

U f f  ice work: 

Air pho tos  4 1:10,000 
1 6 .  1:40,000 

= 46 120 

= 3 3 5  

Base map 1:10,000 B.C.I .T.  c o n t r a c t  = $ 700 

Draugh t ing  supplies = gl 100 

u r a u g h t i n g  naps 250 h o u r s  a t  $lO/hr .  = $2500 

Draugh t ing  t e x t  70 h o u r s  a t  $lO/hr. = 3 700 

M i  neral ography : 

€3 thin s e c t i o n s  a t  $10 each  = @ 80 

16 polished sections a t  $10 each  = $ 160 

I n t e r p r e t a t i o n  
. _  

40 h o u r s  a t  $ lO/hr ,  = $ 400 










