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INTRODUCTION 

The widespread occurrence of s i lve r - l ead -z inc  m i n e r a l i z a t i o n  

i n  t h e  Slocan d i s t r i c t  of B.C. i s  well-known and w e 1 1  

documented. The f i r s t  d i scove r i e s  of commercial ore w e r e  

made i n  about  1892. 

Development of ore bodies  and mining i n  t h e  d i s t r i c t  progressed  

from s u r f a c e  c u t s  and hand s e l e c t i o n  of  supergene ore on exposed 

outcrops t o  e x t e n s i v e  underground mining and development a t  

such well-known underground mines a s  Lucky J i m ,  Cork Province,  

Whitewater, Ruth-Hope, Mammoth, Standard,  H e w i t t ,  Galena Farm, 

Bosun, and O t t a w a .  

The w r i t e r  is a t t r a c t e d  t o  t h i s  d i s t r i c t  as are o t h e r s  by t h e  

widespread concen t r a t ion  of economic elements  w i t h i n  a r e l a t i v e l y  

confined geographica l  region.  

The abundance of such s i l v e r  r i ch  minerals  as te t rahedr i te ,  

f r e i b e r g i t e ,  p r o u s t i t e  and n a t i v e  s i l v e r  i n  most of the known 

and d e p l e t e d  ore zones both i n  secondary as w e l l  as primary 

form, should  be emphasized i n  r e l a t i o n  t o  t h e  economics of 

l a r g e  tonnage,  s u r f a c e  mine development w i t h i n  t h e  d i s t r i c t .  

4 
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Underground mining i n  t h e  p a s t  has been confined g e n e r a l l y  

t o  competent rock formations such as q u a r t z i t e  and l imes toneo  

F i s s u r e  f i l l i n g  systems i n  competent q u a r t z i t e  have been 

p e r s i , s t e n t  and wel l -def ined by d r i f t  and raise development. 

S i m i l a r l y  , s p h a l e r i t e  replacement bodies  i n  l imestone are 

r e a d i l y  explored and e x t r a c t e d  by underground methods. 

L e s s  competent rock s t r a t a  such as the Basal Slate  Member 

o f  t he  Slocan Sediments have n o t  been product ive  i n  t h e  p a s t ,  

wi th  t h e  except ion of  the Whitewater Mine, as known m i n e r a l i z a t i o n  

i s  no t  wel l -def ined i n  terms of a 7' x 8 '  d r i f t .  For this reason 

f i s s i l e  members have gene ra l ly  been ignored as a p o s s i b l e  h o s t  

f o r  economic mineral  concen t r a t ion .  

le3 

A t  Whitewater Mine , s i lve r - l ead -z inc  concen t r a t ion  has  been 

s u f f i c i e n t l y  confined w i t h i n  t h e  sheared and f i s s i l e  B a s a l  Slate  

Y e m b e r  t o  achieve economy of  underground e x t r a c t i o n  i n  the past .  

However t h e  higher .  grade pays t r eaks  of ore mined a t  t h i s  l o c a t i o n ,  

represented  i n  most i n s t a n c e s  only a small p o r t i o n  of the e n t i r e  

mineral ized w i d t h  on any one s t r u c t u r e .  The w r i t e r  concludes 

from research t h a t  the incompetent n a t u r e  of the host  rock 

prevented economic e x p l o i t a t i o n  of a g r e a t  s t r a t i g r a p h i c  

s e c t i o n  of the Slocan sediments i n  the past ,  t ha t  are i n  fac t  

n o t  at a l l  d e f i c i e n t  i n  base and prec ious  metals. 
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On the c o n t r a r y ,  this paper w i l l  d i s c u s s  the theory t h a t  the 

b lack ,  carbonaceous, f i s s i l e  Basal S la te  Member  of the Slocan 

Sediments may i n  fac t  prove t o  be the o r i g i n a l  sou rce  of 

economic elements , re-mobilized by hydrothermal a c t i v i t y  

r e s u l t i n g  from the invading Nelson porphyry and re-concentrated 

w i t h i n  t h e  source rock as w e l l  as w i t h i n  more competent rock 

u n i t s  s t r a t i g r a p h i c a l l y  h ighe r  i n  the s e c t i o n  and located 

geographica l ly  t o  the south i n  the Sandon reg ion .  

Quot ing  from "Spencer R. T i t l e y ,  I n t r o d u c t i o n ,  Geology of the 

Porphyry Copper Deposits,  Southwestern North America: I' 

"One of t h e  most s t r i k i n g  c h a r a c t e r i s t i c s  of the porphyry 

copper deposits seems t o  be t h e i r  lack of s e l e c t i v i t y  for h o s t  

rock and their capac i ty  t o  be developed i n  almost any rock 

type  accessible " 

One presumes of course t ha t  the o r i g i n a l  element i s  p r e s e n t  

i n  some n a t u r a l  s t a t e  and i n  o r i g i n a l  anomalous q u a n t i t i e s .  

T i t l e y  f u r t h e r  de f ines  porphyry deposits i n t o  three types : 

(1) "Simple porphyry copper d e p o s i t s "  i n  which mine ra l i za t ion  

has developed i n  the  i n t r u s i v e  rocks, t ha t  i s  i n  t h e  

p o r p h y r i t i c  h o s t  rock . 
3 I 
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(2) "Complex porphyry copper depos i t s "  i n  both the p o r p h y r i t i c  

rock and t h e  in t ruded  rocks ,  the i n t r u d e d  rocks i n c l u d e  

o t h e r  p l u t o n i c  rocks,  vo lcanic ,  metamorphic and sedimentary 

types .  

( 3 )  "Simple porphyry depos i t s "  i n  which m i n e r a l i z a t i o n  has  

developed e n t i r e l y  o r  almost e n t i r e l y  i n  the i n t r u d e d  h o s t  

rock . 

By v i r t u r e  of t h e s e  d e f i n i t i o n s  as o u t l i n e d  by a porphyry 

s p e c i a l i s t ,  *is w r i t e r  proposes t h a t  a porphyry, s i l ve r - l ead -z inc  

e n v i r o n m n t  exists i n  the S1oca.q d i s t r i c t  of B.C. and t h a t  t h e  

economy of  open 

d i s t r i b u t i o n  of 

q u a r t z  ve in ing ,  

p i t  mining i s  enhanced by t h e  widespread 

such s i l v e r  r i c h  minerals  as t e t r a h e d r i t e  w i t h i n  

as f r a c t u r e  f i l l i n g  and d isseminat ion  i n  host 

rock and as i n c l u s i o n s  w i t h i n  such common minera ls  as ga lena ,  

s p h a l e r i t e  and p y r i t e .  The economy of t h i s  t heo ry  i s  f u r t h e r  

advanced by supergene e n r i c h m n t  known t o  occur  i n  t h e  d i s t r i c t  

t o  depths  i n  excess  

are w e l l  documented 

t h e  s i l v e r  c h l o r i d e ,  

of 200 f e e t .  Secondary minera l  occurrences 

and inc lude  n a t i v e  s i l v e r ,  p r o u s t i t e  and 

c e r a r g y r i t e  . 

The w r i t e r  ha s  approached t h e  Slocan d i s t r i c t  geology f o r  t h e  

purpose of e x p l o r i n g  f o r  t h i s  type of occurrence  r a t h e r  than  

f o r  the underground ve in  systems. 
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According t o  Harr ison A .  Schmit t  i n  h i s  paper  ''The Porphyry 

Copper Deposits i n  t h e i r  Regional S e t t i n g "  a p r e - r e q u i s i t e  

t o  the occurrence of economic concen t r a t ions  of copper i n  

the  U . S .  southwest i s  a complex, t r i p l e  f a u l t  i n t e r s e c t i o n .  

I t  would seem l o g i c a l  t ha t  such an occurrence i n  a s u i t a b l e  

geo log ica l  environment might p r e c i p i t a t e  concen t r a t ion  of 

economic elements whatever  these elements might be ,provided 

anomalous background va lues  are a v a i l a b l e  for mobi l i za t ion  

and re-deposi t ion.  

A i r  photo i n v e s t i g a t i o n  of w h a t  the w r i t e r  considered t o  be 

a s u i t a b l e  geo log ica l  environment disclosed a complex t r i p l e  

f a u l t  i n t e r s e c t i o n  i n  t h e  Goat Creek Basin,  Slocan D i s t r i c t ,  

f i v e  miles n o r t h e a s t  of the h i s t o r i c  mining camp a t  Sandon, 

B.C. Fur ther  i n v e s t i g a t i o n  i n  the f i e l d  r e s u l t e d  i n  t h e  

discovery of widespread, low grade I s i l v e r - l e a d - z i n c  

mine ra l i za t ion  i n  a q u a r t z  stockwork invading t h e  Basal Slate  

Member of the Slocan Sediments. The m i n e r a l  zone has  been 

exposed by e ros ion  i n  the Goat Creek Val ley.  The occurrence  

i s  an obvious con t inua t ion  of knawn minera l ized  s t r u c t u r e  

exposed and mined on W h i t e w a t e r  Creek t o  the east  and on 

London Ridge t o  the w e s t .  

a l s o  observed cen te red  On the creek exposure.  

A very o l d  co l l apsed  por ta l  w a s  

I 
I 
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This paper summarizes t h e  known geology and minera l  occurrences 

i n  the d is t r ic t  as i n t e r p r e t e d  by o t h e r s  f r o m  underground 

workings and outcrops  p e r i p h e r a l  t o  the Goat Creek Basin and 

d e f i n e s  t h e  porphyry p o t e n t i a l  and f a u l t  and f r a c t u r e  p a t t e r n s  

underlying the J i m  and Dan minera l  claims i n  the Goat Creek 

Basin , 

Vancouver, B.C, 

June, 1 9 7 7  

James C.  S n e l l ,  B . S c , ,  P,Eng., 

4 .  
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A.  GEOLOGICAL SUMMARY SLOCAN DISTRICT 

The rock types  r ep resen ted  i n  the Slocan d i s t r i c t  c o n s i s t s  

of sediments ,  vo lcan ic s  and i n t r u s i v e s .  The o l d e s t  rocks 

form a series o f  schists, q u a r t z i t e  and c r y s t a l l i n e  l imestone 

forming a north-south t r end ing  band along t h e  w e s t  s i d e  of 

Kootney L a k e  known as the Kootenay arc of  upper Pa laeozoic ,  

Miss i ss ippian  t o  Permian age. 

Overlying unconformably t h e  rocks of the Kootenay arc t o  t h e  

w e s t  i s  t h e  lower Triassic ,  Kaslo Group of v o l c a n i c  rocks 

c o n s i s t i n g  of meta-andesite flows I t u f f  and b r e c c i a .  

Overlying t h e  Kaslo volcanics  f u r t h e r  t o  t h e  w e s t  i s  t h e  

Slocan Series of upper Triassic  , Bower J u r a s s i c  sediments 

of Sinemurian t i m e .  The c o n t a c t  w i t h  t h e  v o l c a n i c s  i s  

unconformable and minera l ized  on Whitewater Creek, The 

Slocan sediments c o n t a i n  t h e  great number o f  s i l v e r - l e a d -  

z inc  d e p o s i t s  of the d i s t r i c t  and the series c o n s i s t s  of 

q u a r t z i t e ,  a r g i l l i t e ,  slate , and l imestone.  

The Slocan sediments  have been subdivided i n t o  f o u r  members, 

t h a t  a r e  geograph ica l ly  roughly p a r a l l e l  and are c h a r a c t e r i z e d  

by an abundance of c e r t a i n  rock types .  The sediments  s t r i k e  

gene ra l ly  northwest  and d i p  southwest.  

p rog res s ive ly  younger t o  the w e s t ,  

Overlying rocks become 
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The o l d e s t  rock type  of t h e  Slocan series and t h e  one t h a t  

i s  t h e  subject of c o n s i d e r a t i o n  i n  t h i s  paper  i s  t h e  basal 

s la te  m e m b e r .  This  m e m b e r  c o n s i s t s  of b lack  f i s s i le  s la te  

a t  l eas t  h a l f  a mile i n  t h i c k n e s s ,  t h a t  d i r e c t l y  overlies 

t h e  Kaslo Volcanics.  

Overlying t h e  b a s a l  slates and a d j o i n i n g  t h i s  member t o  t h e  

southwest is a b e l t  of s l a t y  rocks up t o  f o u r  miles  wide 

c h a r a c t e r i z e d  by a great nun-ber of l imestone beds vary ing  

up t o  200 f e e t  o r  more i n  t h i c k n e s s .  

The b a s a l  s la te  m e m b e r  appears  t o  become p rogres s ive ly  l i m y  

toward its s t r a t i g r a p h i c  t o p  and t h e r e f o r e  more s u s c e p t i b l e  

t o  replacement and d isseminat ion  of econcnuc elements A 

few important  p a s t  producing 

upper basal slates  and lower 

t h e  Cork-Prbvince I Lucky 3 . m  

p r o p e r t i e s  are l o c a t e d  i n  t h e  

l imestone member among them are 

and Whitewater Mines. T h e  ore 

d e p o s i t s  w e r e  c h a r a c t e r i s t i c a l l y  l imestone replacement and 

i n  t h e  case of Whitewater, f r a c t u r e  f i l l i n g  and replacement 

i n  calcareous s la tes .  

The t h i r d  m e m b e r  of t h e  Slocan Series and t h e  b roades t  zone 

o v e r l i e s  t h e  l imes tone  member and i s  composed c h i e f l y  of 

s t r o n g  massive rock types  i n c l u d i n g  blocky a r g i l l i t e s  I 

q u a r t z i t e s  and f e l d s p a r  sands tone ,  a l l  of which are more or  



1 
i 

rJ 
9 

I 

I iu 

t 
I iu 

i J -" 

I ra 

I 
luivs 

I 

Id 

' i  

' 1  
1 

IU 

I 
1 

l ! J  

less l i m y .  Some of t h e  l a r g e s t  f i s s u r e  f i l l i n g  ve in  d e p o s i t s  

of t h e  d i s t r i c t  occur  i n  t h i s  member due t o  t h e  competent 

n a t u r e  of t h e  h o s t  rock. Some of t h e  p r o p e r t i e s  which occur  

i n  t h i s  member are t h e  Standard,  Ruth-Hope, H e w i t t ,  Van R o i  

Mines. 

The fou r th  sedimentary member occupies a wide s t r i p  through 

t h e  c e n t r a l  p o r t i o n  of t h e  d i s t r i c t  and i n c l u d e s  t h e  upper 

m o s t  hor izon  f a r t h e s t  to t h e  southwest.  This  member  i s  

abundantly minera l ized  and i s  c h a r a c t e r i z e d  by a g r e a t  v a r i e t y  

of t h i n l y  in te rbedded  rock types i n c l u d i n g  sandy, a r g i l l a c e o u s  

and l i m y  s t r a t a  and by a g r e a t  number of p o r p h y r i t i c  i n t r u s i v e s ,  

most of which t r e n d  wi th  the enc los ing  formations.  

A l l  of t h e  above rocks and ages of  rocks are c u t  by dykes and 

s i l ls  o f  g r a n i t e ,  g r a n o d i o r i t e  , q u a r t z - d i o r i t e  and f e l d s p a r  

porphyry. The g r e a t  s e c t i o n  of fo lded  and upturned Slocan 

sediments w a s  invaded t o  t h e  south by the Nelson B a t h o l i t h  

i n  t h e  upper -Cretaceous Laramide orogeny and w a s  invaded 

o r i g i n a l l y  i n  the nor th  by the o l d e r  Kuskanax B a t h o l i t h  dur ing  

the la te  J u r a s s i c ,  Nevadian orogeny. The nor thern  c o n t a c t  of 

the Nelson B a t h o l i t h  apparent ly  plunges a t  a low angle  beneath 

t h e  rocks of t h e  Slocan Series and i t s  presence a t  shal low depths 

beneath t h e  d i s t r i c t  i s  i n f e r r e d  from the occurrence of numerous 

s t a t e l l i t i c  s t o c k s  exposed by e ros ion .  
' I  
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I n t r u s i v e  rock t y p e  associated wi th  t h e  Nelson B a t h o l i t h  

i s  g e n e r a l l y  p o r p h y r i t i c  b io t i te -hornblende  q u a r t z  monzonite 

The rock type  a s s o c i a t e d  with t h e  Kuskanax B a t h o l i t h  i s  

gene ra l ly  s y e n i t e  and l i n e a t e d  leucoquar tz  monzonite. 

i - CLASSIFICATION OF ORE DEPOSITS 

O r e  d e p o s i t s  i n  the d i s t r i c t  w e r e  c l a s s i f i e d  e a r l y  i n  the 

h i s t o r y  of t h e  d i s t r i c t  i n t o  two groups and are s t i l l  known 

w i t h i n  t h e  d i s t r i c t  as " w e t "  and I'dTy'' ores. The dry ores 

i n c l u d e  those d e p o s i t s  i n  which the ve in  m a t t e r  i s  composed 

l a r g e l y  of q u a r t z  and inc ludes  only a minor p o r t i o n  of lead 

ane z inc .  These d e p o s i t s  commonly have an  impor tan t  con ten t  

of h igh  grade s i l v e r  minera ls  and have i n  t h e  p a s t  been worked 

from underground p r i m a r i l y  f o r  s i l v e r .  Typ ica l  dry  ores occur  

on London ridge w e s t  of Goat Creek- a t  t h e  M c A l l i s t e r  Mine, 

S i l v e r  Glance Mine and Panama Mine and w i t h i n  t h e  i n t r u s i v e s  

a t  the O t t a w a  and Ar l ing ton  Mines i n  the sou the rn  p a r t  of t h e  

d i s t r i c t .  

W e t  ores are c h a r a c t e r i z e d  by an abundance of ga l ena  and 

s p h a l e r i t e  and s i l v e r - b e a r i n g  minerals  are associated. These 

o r e s  may be c lassi f ied i n t o  sub-types accord ing  t o  t h e  r e l a t ive  

abundance of associated gangue minerals .  I n  many d e p o s i t s  
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q u a r t z  i s  almost the  only gangue mineral .  I n  o t h e r  d e p o s i t s  

calci te  is r e l a t i v e l y  abundant and i n  other d e p o s i t s  s i d e r i t e  

i s  t h e  c h i e f  gangue mineral .  

Q u a r t z  wi th  a rgen t i f e rous  t e t r a h e d r i t e  and some n a t i v e  s i l v e r  

i s  gene ra l ly  conspicuous i n  t h e  upper p a r t s  of d e p o s i t s  b u t  

a t  depth t h e  q u a r t z  i s  commonly r ep laced  by siderite ‘and a t  

s t i l l  g r e a t e r  depth q u a r t z  gangue aga in  dominates b u t  i s  

gene ra l ly  l o w  grade o r  b a r r e n  of o r e  minera ls  as c o n t r a s t e d  

wi th  the  upper zone. The upper q u a r t z  zone i s  gene ra l ly  m o r e  

c e l lu l a r  and vuggy than t h e  q u a r t z  a t  depth.  This  o r d e r  i s  

w e l l  shown i n  the Whitewater Mine. 

I n  t h e  same d e p o s i t s  t h e  ore minera ls  show a t r a n s i t i o n  from 

galena and h i g h e r  grade s i l v e r  minera ls  i n  t h e  upper q u a r t z  

hor izon  down through galena d e p o s i t s  a s s o c i a t e d  with i n c r e a s i n g  

s p h a l e r i t e  t o  mostly s p h a l e r i t e  i n  t h e  s i d e r i t e  zone, wi th  very 

l i t t l e  o r e  or  no mine ra l i za t ion  i n  t h e  l o w e r  quartz zone. I n  

s e v e r a l  of t h e  l a r g e r  composite o r e  bodies, t h e  m i n e r a l i z a t i o n  

has  formed as t h e  r e s u l t  of r epea ted  i n j e c t i o n s  of mineral-  

bea r ing  s o l u t i o n s  , t he  normal success ion  with depth,  of gangue 

and o f e  minerals  may be less e v i d e n t  owing t o  ove r l ap  of t h e  

materials depos i ted  dur ing  the success ive  s t a g e s .  
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3, s i g n i f i c a n t  f e a t u r e  connected with these  d e p o s i t s  i s  tha t  

at depth i n  the v i c i n i t y  of and below the more zincy zone, 

i ron-bear ing  su lphides  p a r t i c u l a r l y  p y r i t e  are conspicuously 

developed. Chalcopyri te  may a l s o  be  a f a i r l y  conspicuous 

minera l  and m o r e  r a r e l y  p y r r h o t i t e .  These su lph ides  may 

c o n t a i n  apprec iab le  gold va lues .  

ii - PARAGENESIS 

Quar tz ,  p y r i t e  and calci te  have a long range through which 

they  are important  and as e a r l y  minera ls  commenced t o  form 

i n  the order given. A t  Whitewater, ve ins  of p y r i t e  i n t e r s e c t  

mases of s i d e r i t e .  

I n  some d e p o s i t s  s i d e r i t e  and s p h a l e r i t e  are contemporaneous , 
banded s i d e r i t e - s p h a l e r i t e  o r e  i n  the Whitewater Deep has  

formed by replacement of success ive  l a y e r s  of w a l l r o c k s  f i r s t  

by one and then by t h e  other mineral .  I n  most ca ses  however 

the success ion  from Wallrock t o  c e n t r e  o r  from bottom t o  top  

of a d e p o s i t  i s  q u a r t z ,  s ider i te ,  s p h a l e r i t e ,  ga lena .  Minor 

c h a l c o p y r i t e  i s  regarded as be ing  e s s e n t i a l l y  contemporaneous 

w i t h  s p h a l e r i t e .  

i j 
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S p h a l e r i t e  is massive I r i c k  brown I l u s t r o u s  wi th  well-developed 

cleavage and i s  found i n  large bod ies  of n e a r l y  pure o r e  a t  

Lucky J i m  and Whitewater. A t  Char les ton  and Wellington t h e  

s p h a l e r i t e  is  l i v e r  brown c o l o u r  and forms narrow bands and 

l enses  i n t e r s t r a t i f i e d  wi th  o t h e r  minerals  p r i n c i p a l l y  p y r i t e  

and galena,  The s p h a l e r i t e  ore con ta ins  apprec i ab le  s i l v e r  

va lues  on these p r o p e r t i e s  due t o  minute b l e b s  and i n c l u s i o n s  

of a r g e n t i f e r o u s  t e t r a h e d r i t e  , 

Siderite is the m o s t  common gangue minera l  i n  the l a r g e r  

s i l ve r - l ead -z inc  bodies .  I t  occurs  as c o a r s e l y  c r y s t a l l i n e  

bands and l e n s e s .  I t  may be i n t i m a t e l y  mixed wi th  o r  i n t e r -  

banded with t h e  ore minera ls .  A t  depth it i s  gene ra l ly  rep laced  

by q u a r t z ,  I t  varies from l i g h t  honey co lou r  through var ious  

shades of p ink i sh  and reddish  brown t o  dark grey and almost 

black , 

Galena is a common o r e  mine ra l  w i t h i n  slates as s p h a l e r i t e  i s  

common t o  l imestone replacement.  A t  W h i t e w a t e r  the galena i s  

r a r e l y  coa r se ly  c r y s t a l l i n e  b u t  has  been mined underground i n  

masses up t o  e i g h t  f e e t i n  t h i c k n e s s  and as s t r i n g e r s  d i spe r sed  

through s l a t y  c leavage,  I t  is  g e n e r a l l y  medium t o  f ine-gra ined .  

Some v a r i e t i e s  known a s  b lack  l e a d  o r e  show only minor g r a i n  

development t o  t h e  unaided eye.  

1 
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The s i l v e r  r i c h  minera ls  t e t r a h e d r i t e  , f r e i b e r g i t e ,  

p y r a r g y r i t e ,  p o l y b a s i t e  a r g e n t i t e  and n a t i v e  s i l v e r  i n  t h i s  

o r d e r  of dec reas ing  importance may occur as minute d isseminat ions  

s c a t t e r e d  through galena , s p h a l e r i t e  and q u a r t z  . 

Magnetite occurs  i n  dense masses c l o s e l y  a s s o c i a t e d  with f i n e -  

gra ined  p y r r h o t i t e  a t  Whitewater Deep Mine and i s  a replacement 

of lamprophyre . 
4 

P y r i t e  g e n e r a l l y  i n c r e a s e s  i n  q u a n t i t y  wi th  depth.  I t  oxid-izes 

r a p i d l y  and has  probably been an important  f a c t o r  i n  the 

formation of supergene o r e s  which w e r e  e x t e n s i v e l y  mined i n  

t h e  e a r l y  days of t h e  dis t r ic t .  

P y r r h o t i t e  i s  a much less common mineral  t han  p y r i t e .  At 

Whitewater Deep massive f ine-gra in  p y r r h o t i t e  i s  c l o s e l y  

a s s o c i a t e d  wi th  magnetite i n  t h e  lower l e v e l s  of t h e  mine. 

iii - THEORY O F  D E P O S I T I O N  

Id 
I 

13 

I 

I t  has  been accepted t h a t  the source  of mineral-bear ing s o l u t i o n  

which produced the depos i t s  of t h e  d i s t r i c t  had i t s  o r i g i n  i n  

t h e  i n t r u s i v e  rocks of t h e  Nelson b a t h o l i t h  which underly t h e  

sedimentary s e c t i o n  and t h a t  t h e  source  of the economic elements 

i s  t h e  i n t r u s i v e  i t s e l f .  This may w e l l  be  t r u e .  

I 
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There were obviously t w o  processes  of concen t r a t ion  a t  work : 

(1) the f i l l i n g  of f i s s u r e  and f r a c t u r e  zones; 

(2) metasomatic replacement of l imestone beds and limy s t r a t a ,  

T h e  economic g e o l o g i s t  should seek the answer t o  s e v e r a l  p e r t i n e n t  
d . .  

' 

I 

I 

d 
, 
i 

I 
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I 

ques t ions .  Under what condi t ions  and as a r e s u l t  o f  what processes  

are o r e s  formed i n  a d i s t r ic t?  Enquiry i n t o  these matters might 

poss ib ly  expand o p p o r t u n i t i e s  f o r  e x p l o i t a t i o n .  

What are t h e  factors t ha t  led  t o  concent ra t ion  of the u s e f u l  

elements i n  a p a r t i c u l a r  environment and n o t  i n  another?  What 

causes l o c a l i z a t i o n  of ore? What.-is the source  of economic elements? 

Many of t h e  most fundamental problems r e l a t i n g  t o  t r a n s p o r t a t i o n  

and depos i t i on  of ore m a t e r i a l s  remain u n s e t t l e d .  Many lead- 

z i n c  d e p o s i t s  such as those  of Mount I s a ,  A u s t r a l i a  o r  the T r i - S t a t e  

d i s t r i c t  i n  the Miss i s s ipp i  Valley may be hydrothermal d e p o s i t s  o r  

they may be sedimentary beds composed of chemical or  mechanical 

p re c i p i  t ates -. 

Hydrothermal s o l u t i o n s  can be s t u d i e d  near  the s u r f a c e  of t h e  e a r t h  

b u t  h e r e  they are containinated wi th  ground waters and have changed 

t h e i r  characterist ics through ex tens ive  r e a c t i o n  w i t h  the wallrocks 

along their passageways. 

d 
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tha t  

w r i t e r  i s  favoured t o  cons ide r  fo r  t h e  Slocan d i s t r i c t  

the source  of hydrothermal s o l u t i o n  i s  i n  Eact the 

i n t r u s i v e  porphyry; t ha t  contaminat ion of these s o l u t i o n s  

d u r i n g  f i n a l  migrat ion by r e a c t i o n  w i t h  wal l rocks  r e s u l t e d  i n  

economic elements being taken  i n t o  s o l u t i o n ,  f o r  r edepos i t i on  

i n  economic concent ra t ion  by f i s s u r e  f i l l i n g  and metasomatic 

processes .  

According t o  this hypothes is ,  t h e  Slocan sediments a r e  

themselves t h e  source o f  economic elements as w e l l  as the 

f i n a l  h o s t  f o r  depos i t i on .  

The basal ,  black shale member of  the Slocan Series should be 

i n v e s t i g a t e d  f o r  abnormal concen t r a t ions  of t r a c e  elements , 
lead and z inc .  Large tonnages o f  low grade ore might i n  f a c t  

occur  where ground p repa ra t ion  i s  s i g n i f i c a n t  f o r  r edepos i t i on  

of economic elements mobilized from t h e  host  which i t s e l f  

con ta ins  high background lead and z inc .  

Czeslaw Haranczyk i n  h i s  paper "Zechs t e i n  Lead-Bearing Shales 

i n  the Fore-Sudetian Monocline i n  Poland - Economic Geology 

Vol. 6 5 ,  1 9 7 0 ,  pop .  481-495 describes Middle Permian Lower 

Zechstein lead-bearing shales as a facies e q u i v a l e n t  of the 

copper-bearing s h a l e s  which occurs  n o r t h e a s t  of LubFn i n  the 

Fore-Sudetian Monocline i n  t h e  southwest of Poland. S imi l a r  
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t o  t h e  b a s a l  member of t h e  Slocan series, they  are a da rk ,  

bituminous 8 laminated rock type  c o n s i s t i n g  of a l t e r n a t i n g  

c l a y  and carbonate  l a y e r s ,  i n  t h i s  case r i c h l y  minera l ized  

wi th  disseminated galena.  The sediments r i c h  i n  l e a d  and 
I 

d 
l o c a l l y  i n  z i n c  w e r e  depos i ted  i n  t h e  marginal  zone of t h e  

Rudna lagoon under evapour i t e  condi t ions  where s a l i n i t y  w a s  

I 

ais 
h igh.  Smal l  showings of l e a d  are w e l l  known and are c h a r a c t e r i s t i c  

of calcium sulphate-bear ing carbonate  rocks of t h e  Middle and Upper 

Zechstein of Poland and Germany. The l e a d  showings i n  s a l i n e  

carbonate  rocks i s  regarded as a gene ra l  r u l e .  I n  the Fore- 
l 

Sudet ian monocline area this phenomenon is  developed l a r g e l y  under 

h igh ly  s p e c i a l i z e d  condi t ions  w i t h  anomalous a d d i t i o n  of heavy 

metals  o r  submarine hydrothermal a c t i v i t y  i n t r o d u c i n g  these  metals  

i n t o  t h e  e a r l y  Permian Zechstein Sea. The d i s t r i b u t i o n  of 

sediments seem t o  be  due t o  the  process  of sed imenta t ion  and 

f r a c t i o n a t i o n  o f  water i n  t h e  co-exis t ing  lagoon and ad jacen t  

p a r t s  of t h e  open e p i c o n t i n e n t a l  sea under euximic s t a g n a n t  

w a t e r  c o n d i t i o n s .  

Wherever t h e r e  i s  a source  of m e t a l  i o n s  and favousable  redox 
I 

Id cond i t ions  f o r  p r e c i p i t a t i o n ,  ore d e p o s i t s  or a t  l e a s t  anomalous 

concen t r a t ions  of economic minerals  have a chance t o  form. Such 

cond i t ions  may be  m e t  i n  c e r t a i n  bas ins  of d e p o s i t i o n  where 
I 

decaying o rgan ic  d e b r i s  o r  b a c t e r i a l  a c t i o n  gene ra t e s  an 
, 
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excep t iona l  reducing environment. The anomalous metal 

concent ra t ions  p o s s i b l y  r e p r e s e n t  an absorp t ion  of metall ic 

elements from s e a  w a t e r  dur ing  the s l o w  accumulation o f  

sediments.  Much d i s c u s s i o n  has  cen te red  around t h e  source  

of metals whether (1) a sedimentary syngenet ic  o r i g i n  wi th  

su lphur  coming from a b iogen ic  source  o r  ( 2 )  an e x h a l a t i v e  

sedimentary o r i g i n  , t h e  metals c o n t r i b u t e d  by submarine 

volcanic  sp r ings  and p r e c i p i t a t i o n  would take p l a c e  where 

s t agnan t  bottom cond i t ions  p r e v a i l .  

Carbonaceous s h a l e s  and similar marine sediments appear  t o  

con ta in  h ighe r  percentages  of n-e-tals than  o t h e r  sedimentary 

rocks. Some metals are en r i ched  i n  b l a c k ,  carbonaceous marine 

sha le s .  Krauskopf (1955) found t h a t  s e v e r a l  e lements  are 

enriched nore than a thousand f o l d  i n  s e l e c t e d  o rgan ic  sediments.  

The g r e a t  number of s i l ve r - l ead -z inc  occurrences l o c a l i z e d  

geographical ly  i n  - the  Slocan d i s t r i c t  and g e o l o g i c a l l y  i n  the 

Slocan sediments s t r a t i g r a p h i c a l l y  over ly ing  the basal black 

s h a l e  m e m b e r ,  draws a t t e n t i o n  t o  t h e  sediments 

be ing  t h e  o r i g i n a l  sou rce  of economic elements 

by more convent ional  means of f r a c t u r e  f i l l i n g  

themselves as 

re depos i t ed  

and replacement 

S t r u c t u r a l  c o n t r o l  f o r  depos i t i on  no doubt i nc ludes  the accepted 

p r i n c i p l e  of ground p r e p a r a t i o n  by f a u l t i n g  and access t o  prepared 

ground by pregnant hydrothermal s o l u t i o n s .  
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Cons idera t ion  however should be given t o  p o s s i b l e  l a r g e  

tonnage low grade s i lve r - l ead -z inc  d e p o s i t s  w i t h i n  t h e  

sedimentary s t r a t a  p r e s e n t l y  noted  for numerous occurrences 

of narrow high  grade ve in  d e p o s i t s .  The less competent basal 

black s h a l e  member n o t  noted f o r  cont inuous ve in  s t r u c t u r e  

may i n  fact  con ta in  areas of widely d i s p e r s e d  l o w  grade 

m i n e r a l i z a t i o n  as noted a t  Whitewater Mine. 

19 
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B . GEOLOGY OF THE 'GOAT CREEK BASIN 

The area under ly ing  the Goat Creek  Basin and covered by 

mineral  claims Dano J i m ,  Argento, r e p r e s e n t s  rock types  

common t o  t h e  basal s l a t e  and l imestone m e m b e r  of t h e  Slocan 

sediments and inc ludes  t h e  c o n t a c t  with Kaslo-Volcanics t o  

t h e  n o r t h e a s t .  The Triassic sedimentary s e c t i o n  has  been 

invaded by s t o c k s ,  dykes and s i l ls  of f e l d s p a r  porphyry. 

The southwestern p a r t  of the area, s t r a t i g r a p h i c a l l y  h i g h e r  

i n  t h e  sedimentary sequence i n c l u d e  a r g i l l a c e o u s  rocks i n c l u d i n g  

p h y l l i t e s  and q u a r t z i t e ,  The r eg iona l  s t r i k e  i s  northwest  and 

t h e  p r e v a l e n t  d i p  is southwest.  The s t r u c t u r e  plunges w e s t  a t  

Murray Creek and the only observed major fold i s  a s y n c l i n a l  

b a s i n  w e s t  of Zincton and t h e  a n t i c l i n a l l i &  outcropping on 

Goat Creek 

The area of cons ide ra t ion  is  bounded on the southwest by t h e  

Lucky J i m  Mine, on the east  by t h e  Wellington and Whitewater 

Mines and on t h e  northwest by the M c A l l i s t e r  and Panama Mines. 

There are many minor i n t r i c a t e  s t r u c t u r e s  i n  t h e  area as a whole, 

rock flowage and b r e c c i a t i o n  t e s t i f y  t h a t  much d i f f e r e n t i a l  

movement occurred  
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NO subdiv is ion  of the slates has been made o t h e r  than  the 

recogn i t ion  of an assemblage of banded rocks nea r  Zincton 

termed the Zinctonmember. This member c o n s i s t s  of t h i n l y  

bedded hard  and s o f t  a r g i l l a c e o u s  s t r a t a  as w e l l  as limy 

s la tes  and s e v e r a l  d i s t i n c t  bands of l imestone. The s la tes  

are o v e r l a i n  w e s t  of Zincton by t h i c k l y  bedded, n o n - f i s s i l e  

a r g i l l i t e s  common t o  the h ighe r  sedimentary sequence . 

Dykes and s i l l s  are numerous n e a r z i n c t o n  and a number can be 

seen  nea r  the mouth of Goat Creek.  P o r p h y r i t i c ,  mica, 

lamprophyry dykes younger than f e l d s p a r  porphyry dykes but 

p r e  mineral  are exposed n e a r  Re ta l l ack ,  w e s t  of Murray Creek 

and follow minera l ized  f a u l t s  i n  the upper Whitewater Mine, 

A l l  the i n t r u s i v e s  are se r i c i t i zed  t o  a g r e a t e r  o r  lesser 

degree . 

The s t r a t i g r a p h y  of the slates i s  n o t  w e l l  known due t o  lack 

of outcrops ,  i n t e n s i t y  of cleavage and i n t r i c a c y  of l o c a l  

s t r u c t u r e s .  . Bands cf q u a r t z i t e  are rare,  even though i n d i v i d u a l  

beds of q u a r t z i t e  are common i n  many s e c t i o n s .  There are 

s e v e r a l  l imestone bands f r o m  1 0  t o  6 0  feet  i n  average width as 

w e l l  as bands of ca l ca reous  slates which inc lude  numerous beds 

of l imestone one inch  t o  s e v e r a l  inches  t h i c k .  Betweenzincton 

and upper mikewater Creek there are t h i r t e e n  bands of l imestone.  
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One of the  m o s t  important  i s  the Lucky J i m  l imestone band 

which ex tends  from Zlmctan to t h e  b r i d g e  across Jackson Creek. 

This band is brecciated i n  a l l  n a t u r a l  exposures.  The second 

impor tan t  band i s  t h e  

lower workings of the 

t h i c k .  Two blands l i e  

t h e  Whitewater band, 

Whitewater l imestone i n  which are the 

Whitewater Mine, I t  i s  about 50 feet  

south of and s t r a t i g r a p h i c a l l y  above 

S t r a t i g r a p h i c a l l y  below the Whitewater 

l imestone t o  the n o r t h ,  two bands range i n  apparent  w i d t h  from 

30 t o  100  f e e t  and outcrop on Whitewater Creek. 

i L -  STRUCTURAL c GEOLOGY 

The sediments i n  gene ra l  s t r i k e  north-westward and d i p  south- 

westward. 

Creek and t h e r e  i s  much c o n t o r t i o n  of the beds i n  the Valley 

An important  drag fold occurs  w e s t  of Whitewater 

of Kaslo Creek w e s t  of Reta l lack  and east  of Zincton. 

The f a u l t  and f r a c t u r e  p a t t e r n  in the Goat Creek b a s i n  has 

been i n t e r p r e t e d  by t h e  w r i t e r  from a i r  photos. 

d e p o s i t s  i n  t h e  Slocan d i s t r i c t  appear t o  be f r a c t u r e  c o n t r o l l e d .  

F a u l t  and f r a c t u r e  i n t e r p r e t a t i o n  is  t h e r e f o r e  considered 

e s s e n t i a l  t o  f u r t h e r  i n v e s t i g a t i o n  , 

A l l  ore 

T h e  a r e a  of cons ide ra t ion  exhibits a t r i p l e  complex f a u l t  

i n t e r s e c t i o n  w i t h i n  the basal members of the Sloean series, 
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These have been termed the Seaton f a u l t  complex, the Kaslo 

f a u l t  complex and the Goat f a u l b t r e n d i n g  

northwest  and nor thsouth .  

i n  order n o r t h e a s t ,  . 
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ii - MINERALIZATION 
Minera l i za t ion  i n  the d i s t r i c t  appears t o  be related t o  the 

Kaslo f a u l t  complex a t  Whitewater and Wellington and appears 

t o  be related t o  the Seaton f a u l t a t  Lucky J i m .  

The Kaslo f a u l t  complex has been i n  p a r t  exposed by e r o s i o n  

i n  Goat Creek 800 meters above t h e  highway and i s  minera l ized  

a t  this l o c a t i o n  over  a width of 200 meters where exposed, 

w i t h  q u a r t z  v e i n s  and v e i n l e t s  con ta in ing  p y r i t e ,  ga l ena ,  

s p h a l e r i t e ,  tetrahedrite. Due t o  oxida t ion  w i t h i n  the w a t e r  

course  very l i t t l e  primary mineral  remains. Q u a r t z  ve in ing  

c r o s s c u t s  sedimentary s t r a t a  and a l s o  follows the bedding p lane .  

A cont inuat i -on of the Kaslo f a u l t  complex t o  the northwest  

probably accounts  fo r  mine ra l i za t ion  a t  the Panama and M c A l l i s t e r  

Mines on London Ridge. 

The occurrences of a rgen t i f e rous  tetrahedrite 

s p h a l e r i t e  w i t h i n  the f a u l t  system are w e l l  known cn London 

Ridge t o  the w e s t  and a t  Whitewater t o  the east .  

galena and 

eti 
I 
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Due t o  the complexity of the f a u l t  i n t e r s e c t i o n  i n  the G o a t  

Creek b a s i n  and t h e  w i d e  d i s p e r s a l  of high grade s i l v e r  

m i n e r a l i z a t i o n  i n  the d i s t r i c t  i n  g e n e r a l ,  s i g n i f i c a n t  

oppor tuni ty  appears t o  e x i s t  for the occurrence of widespread, 

low grade,  concen t r a t ion  of silver and base  metals i n  economic 

q u a n t i t i e s  of s u f f i c i e n t  va lue  t o  suppor t  open p i t  mining. 
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C.  GEOLOGY OF THE WHImWATER MINE 

Rocks under ly ing  the Whitewater Mine are f issile slates f o r  

the m o s t  p a r t .  There is a wide v a r i a t i o n  from a r g i l l a c e o u s  

and g r a p h i t i c  types t o  ca lcareous  and q u a r t z i t i c  bands. 

Detailed subd iv i s ion  i s  impossible  due t o  l i t t l e  exposure 

and complexity of s t r u c t u r e .  There i s  a tendency f o r  t h e  

rocks t o  be more q u a r t z i t i c  t o  the w e s t  and f o r  l imestone t o  

i n c r e a s e  t o  the east .  Included i n  t h i s  area i s  the Whitewater 

l imes tone  b e l t .  The bands of l imestone are d i s t i n c t i v e  hor izon  

markers ,  some of t h e  smaller of which con ta in  an admixture of 

s la te .  There are f i v e  p r i n c i p l e  bands of l imes tone ,  the c e n t r a l  

about  50 f e e t  t h i c k  i s  referred t o  as t h e  Whitewater band. I t  

c o n t a i n s  t h e  replacement depos i t  i n  the Whitewater Mine. 

N o  g r a n i t i c  dykes have been mapped. A lamprophyre dyke occurs 

i n  the canyon of Whitewater Creekf another  lamprophyre dyke 

c l o s e l y  fol lows t h e  Whitewater lode and o t h e r s  occur  w e s t  of 

the mouth of Murray Creek.  

Whitewater Creek canyon provides a good cross s e c t i o n .  To 

the n o r t h  the sediments l i e  nea r ly  v e r t i c a l ,  i n  the c e n t r a l  

p a r t  they are involved i n  drag f o l d i n g  and i n  the lower p a r t  

they d i p  50° - GOo southwest.  

i s  a local  r e v e r s a l  i n  d i p  produced by underfolding.  The 

A t  the mouth of the creek there 
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Whitewater fold i s  an asymmetrical d rag  f o l d  which d i s p l a y s  

r e v e r s a l s  of plunge. I t  does n o t  cross Whitewater Creek t o  

t h e  east .  

To the northwest of t h e  Whitewater Mine, toward Murray and 

G o a t  Creeks outcrops  are rare much of t he  ground is covered 

by dense f a r e s t  growth and g l a c i a l  d r i f t  der ived  f r o m  the 

Kaslo Volcanics geographica l ly  t o  the nor th .  

The thrust f a u l t  occupied by the Whitewater lode  i s  one of 

s e v e r a l  p a r a l l e l ,  nor thwest  t r e n d i n g ,  minera l ized  s t r u c t u r e s  

t h a t  have been exposed by e r o s i o n  a t  Whitewater Creek. 

Whitewater f a u l t  has  a displacement  on the d i p  of poss ib ly  

400 feet. 

gene ra l  s t r u c t u r e  and d i p s  a t  v a r i a b l e  angles  t o  the southwest.  

The d i p  s teepens  t o  the w e s t ,  t o  85 degrees and f l a t t e n s  a t  

lower e l e v a t i o n s  t o  20 degrees. 

The 

I t  is  m o r e  or less p a r a l l e l  i n  s t r i k e  t o  the 

I t  i s  a complex zone o f  breaking 

and shear ing.  

A curving f l a t  f a u l t  zone follows c l o s e  t o  the bottom of t h e  

lower p a r t  of Whitewater Creek canyon, 

w i t h  s iderite and su lph ides ,  

Whitewater C r e e k  are heav i ly  f a u l t e d  and q u a r t z  has been 

introduced i n t o  them. 

I t  i s  l o c a l l y  minera l ized  

Rocks exposed by Kaslo Creek below 
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i - ORE CLASSIFICATION 

Four types of ore bodies occur  i n  t h e  Whitewater Mine: 

f i s s u r e  and f r a c t u r e  f i 1 l i n g  

d 

i@ 
1 

1 

k i d  
! 

( 2 )  l imestone replacement 

( 3 )  dyke replacement 
1 

( 4 )  supergene oxide ore 

ii - UPPER MINE GEOLOGY 

The Whitewater lode i n  the upper mine i s  an i r r e g u l a r  zone o f  

s h e a r i n g  and f r a c t u r i n g  i n  slates. 

lode i n  t h e  lower l e v e l s  i s  complex. The s t r a t a  is vert ical  

above N o .  7 l e v e l  and s t r i k e s  p a r a l l e l  t o  t h e  lode. Above 

KO. 9 level the s t r a t a  ro l l s  under t h e  lode and d i p s  a t  l o w  

angles  t o  the south. The product ive  underground ore zone, 

lies w i t h i n  the area of s t e e p l y  dipping s t r a t a  along t h e  

hanging w a l l  of t he  t h r u s t  Eaultd 

def ined .  Above N o .  7 level ,  the lode appears  t o  have been a 

r e l a t i v e l y  s imple break up t o  20 f e e t  w i d e  i n  p l a c e s  c o n s i s t i n g  

of mine ra l i za t ion  i n  sheared and shattered slates.  B e l o w  t h e  

l e v e l  the f a u l t i n g  is branching and n o t  a l l  the branches have 

been explored.  L a t e r a l  branching appears  t o  have r e s u l t e d  

from northwest and n o r t h e a s t  f a u l t  i n t e r s e c t i o n s  as previous ly  

d iscussed .  

t h e  v e i n  cannot  be traced on the ground. The underground 

The s t r u c t u r e  c u t  by the 

The f o o t w a l l  is poor ly  

Exposures above the h ighes t  a d i t  are scan ty  and 
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product ive  zone a t t a i n s  a width of 40 fee t  below t h e  N o .  7 

l e v e l .  

zone have .not been e n t i r e l y  explored.  I t  w a s  considered 

t h a t  an i n t e r s e c t i n g  hanging w a l l  branch f a u l t  w a s  impor tan t  

i n  l o c a l i z i n g  the ore. 

S p l i t s  i n  t h e  l a d e  w e s t  of and below the product ive  

iii - MINERALOGY 
The ore c o n s i s t s  o f  galena and s p h a l e r i t e ,  i n  about equal  

amounts w i th  s m a l l  amounts of t e t r a h e d r i t e  and minor p y r i t e  

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

the Fercen t  lead,  

sone q u a r t z .  

f i v e  f e e t  of s i d e r i t e  l a y  on a r e l a t i v e l y  even foo twa l l  

above which l a y  t h e  ore minerals  and t h e  remainder of t h e  

lode c o n s i s t e d  of i r r e g u l a r l y  minera l ized  s la te .  The ore 

occurs g e n e r a l l y  as s t r e a k s ,  l enses  and i r r e g u l a r  pod-like 

masses a t t a i n i n g  a s m a x i m u m  width of nea r ly  40 f e e t  below 

No. 7 l e v e l .  - Most of the galena seems t o  be t h e  normal 

v a r i e t y  b u t  s o m e  s teel  galena occurs l o c a l l y  termed black 

l ead .  The s p h a l e r i t e  v a r i e s  f r o m  brown t o  an  exceedingly 

dense b l ack  v a r i e t y  as w e l l  as a very l i g h t  brown v a r i e t y .  

S i l v e r  occurs  i n  the r a t io  of 232 02. t o  

The gangue i s  c h i e f l y  s i d e r i t e  wi th  

Reports i n d i c a t e  t h a t  on t h e  h i g h e r  l e v e l s ,  
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i v  - LOWER MINE GEOLOGY 

The lode  f l a t t e n s  below N o .  1 3  l e v e l  from an average d i p  of  

60° t o  less than  20°. The foo twa l l  rocks are slates and 

t h e  hanging w a l l  rocks are l imestone.  The angle  between 

t h e  f l a t  and s t e e p  p a r t s  o f  t h e  lode  i s  very broken and 

there are s t e e p  s p l i t s  i n  the f a u l t  system. The sediments 

d i p  h e r e  northward towards t h e  lode.  The locus  of f l a t  

and s t e e p  d i p s  has  n o t  been explored .  Mineral ized f i s s u r e s  

i n  t h e  bed of Whitewater Creek demonstrate t h e  e x i s t e n c e  o f  

f l a t  f eede r  zones of the same genera l  a t l i t u d e .  

v -  MINERALOGY 

The p r i n c i p l e  type  o f  ore i n  t h e  l o w e r  mine c o n s i s t s  of 

massive replacement of l imestone by s p h a l e r i t e  and s i d e r i t e .  

Galena occurs i n  t h i s  ore, disseminated or  i n  l o c a l  masses 

i n  propor t ion  of  about  1 t o  5 s p h a l e r i t e ,  P y r i t e  and 

c h a l c o p y r i t e  are rare and the s i l v e r  con ten t  i s  about  1 0 2 .  

t o  the percent  l ead .  

The replacement ore as a r u l e  fol lows t h e  bedding of  t h e  

l imestone and p lays  o u t  up d i p  away from t h e  lode  f a u l t  

c o n t a c t ,  The ore bodies  are c h a r a c t e r i z e d  by s i d e r i t e  i n  

which s p h a l e r i t e  occur s  i r r e g u l a r l y .  The ore bodies  are 

l a r g e s t  nex t  t o  the f a u l t  and wedge o u t  up d ip .  The ore 



body occurs  cont inuously €or a d i s t a n c e  of about 600 f e e t  

i n  t h i s  t rough w i t h  a cross s e c t i o n a l  area up t o  40 

f e e t ,  wi th  t h e  g r e a t e s t  column extending  from b & l m  t h e  N o .  

1 4  l e v e l  t o  above t h e  1472 l e v e l ,  

40 by 

Dyke replacement ore occurs  i n  t h e  lower mine, 

r e f e r r e d  t o  as magnetic ore and c o n s i s t s  of  s p h a l e r i t e ,  

minor ga lena  i n  a gangue o f  magnet i te ,  p y r r h o t i t e , p y r i t e  and 

some s i l i c a t e  minerals  r e p l a c i n g  lamprophyre. 

r e l a t i v e l y  l a r g e  bodies  between N o ,  1 4  znd 1 2  l e v e l s  below t h e  

3660 fodt e l eva t ion .  

I t  has been 

I t  occurs i n  

The magnet i te  ore is  t y p i c a l l y  dense and dark i n  co lour  and 

c o n s i s t s  o f  magnet i te  and p y r r h o t i t e  i n  varying propor t ions  

i n  w h i c h  brown s p h a l e r i t e  occurs  as masses, s t r i n g e r s  and 

s c a t t e r e d  g r a i n s .  P y r i t e  i s  l o c a l l y  prominent and minor 

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

c u t  by p o s t  o r e  q u a r t z  and e p i d o t e  s t r i n g e r s ,  

magnetic ore-body a t t a i n s  a maximum width of  40 f e e t  and a 

length  of 250 f e e t  and plunges t o  t h e  east between N o .  1 2  

and N o ,  1472 l e v e l s .  

The ore i s  

The main 
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v i  - SUPERGENE ORE 

The uppermost levels of the mine w e r e  developed i n  a zone of 

ox ida t ion  and the ear l ies t  shipments were ca rbona te  ore. 

Work began on the proper ty  i n  1896 and o r i g i n a l l y  paid f o r  

i t s e l f  as h igh  grade s i l v e r  or w a s  mined f r o m  t h e  g r a s s r o o t s  

wi thout  a demand f o r  developnaent money. The v e i n  w a s  traced 

on s u r f a c e  f o r  800 feet and several car loads  of  good ore 

were shipped f r o m  s u r f a c e  s t r i p p i n g  i n  a crushed m a s s  of s l a t e ,  

i r o n  oxide ,  yellow carbonate  copper s t a i n e d  by ox id ized  

tetrahedrite . The ore was scattered i r r e g u l a r l y  through a 

broken mass of  s la te  over  a width of 20 feet .  Enriched s i l v e r  

values  w e r e  encountered to a depth of 335 feet below t h e  s u r f a c e .  

O f  the ore shipped i n  1 8 9 6 ,  t h e  s i l v e r  va lues  ranged from 72 o z .  

t o  298 0 2 .  averaging  1 1 4  oz.  Ag per t o n ,  30% lead and 1 6 %  z inc .  
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vii PRODUCTION 

S H I P M E N T  AND GRADE 
AG 

ZIS - GRADE P B  - TONS TOTAL AU TOTAL AG 

Upper Mine 2 3 , 4 2 6  
(Shipping O r e )  459  1 , 7 5 6 , 9  34 7 5  30% 5 . 6 %  

Upper Mine 7 0 , 5 8 7  
( M i l l i n g  O r e )  512 9 5 1 , 8 8 1  8.5% 10% 20 

33.5 13.5% 9 %  9 4 , 0 1 3  T o t a l  
(Upper Mine)  2,70 8 , 8 1 5  9 7 1  

Lower  Mine 1 6 6 , 5 2 9  
(Replacement 

ore) 

386 362 ,454  2 .2  2 %  9% 

ibd 
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D. GEOLOGY OF 'THE LUCKY JIM M I N E  

A d i v i s i o n  of rock types  i n  this area has been made wi th  the 

chief purpose of  o u t l i n i n g  the Zincton member which i n c l u d e s  

the Lucky J i m  l imestone.  The Zincton member l ies  s t r a t i g r a p h i c a l l y  

about a mile above t h e  Whitewater l imestone and geographica l ly  

a mile t o  t h e  southwest ,  The z i n c t o n  m e m b e r  c o n s i s t s  of 

a r g i l l a c e o u s  and ca lcareous  rocks There are many d i s t i n c t  

beds of l imes tone ,  impure- limestone and limy a r g i l l i t e s .  The 

rocks are for  the most p a r t  t h i n l y  bedded and have a d i s t i n c t i v e  

banded appearance , 

The Lucky J i m  l imestone i s  a dark rock about  30 f e e t  i n  normal 

th i ckness  and con ta ins  a f e w  d i scont inuous  s l a t y  beds. I t  i s  

brecciated and l o c a l l y  bleached throughout much of i t s  known 

e x t e n t  a d i s t a n c e  of about 34 miles. 

Underlying t h e  Zincton m e m b e r  t o  the nor th  and east are slates 

of r e l a t i v e l y  uniform character cont inuous a c r o s s  s t r i k e  t o  

the c e n t r a l - p a r t  of B e a r  L a k e .  The slates inc lude  a t  least  

three d i s t i n c t  bands of l imestone up t o  25  feet i n  th i ckness ,  

The rocks ove r ly ing  t h e  Zincton m e m b e r  t o  the w e s t  are s o f t  

incompetent,  t h i n l y  bedded dark slates and s l a t y  a r g i l l i t e s .  

I 

P 

r 
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Light  co loured  g r a n i t i c  rocks i n t r u d e  a l l  of t h e s e  sedimentary 

members b u t  are m o s t  abundant i n  the slates under ly ing  the 

Zincton m e m b e r .  The i n t r u s i v e  bodies  are mostly s i l ls  and 

range from a f e w  inches t o  100 feet t h i c k .  Most of  these 

s i l l s  are h i g h l y  altered.  

i - STRUCTURAL .GEOLOGY 

The r eg iona l  s t r i k e  of the sediments i s  t o  the northwest  and 

t h e  g e n e r a l  d ip  i s  t o  the southwest.  I n  de t a i l  as a t  Whitewater 

t h e  rocks are profoundly deformed. Contorted zones w e s t  of the 

mine r e p r e s e n t  minor r e v e r s a l s  in -  t h e  gene ra l  d i p .  There has  

been l o c a l  b r e c c i a t i o n  of the  rocks and d iscont inuous  drag  

fo ld ing .  The Lucky J i m  l imestone has  been profoundly shattered 

throughout m o s t  of i t s  e x t e n t  and l o c a l l y  ground t o  a f i n e  

rubble . 

There has been f r a c t u r i n g  and f a u l t i n g  of the rocks both 

p a r a l l e l  t o  -the s t r u c t u r e  i n  a nor thwes ter ly  d i r e c t i o n  and 

p a r a l l e l  t o  Seaton Creek i n  a n o r t h e a s t e r l y  d i r e c t i o n .  

Cross f r a c t u r i n g ,  normal i n  s t r i k e  t o  the Lucky J i m  l imes tone  

are common i n  the mine workings and i n  some i n s t a n c e s  are 

d n e r a l i  zed . 
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There i s  a system of f r a c t u r i n g  through the mine s t r i k i n g  

n o r t h e a s t e r l y  a t  r i g h t  angles  t o  t h e  r e g i o n a l  s t r ike  of  the 

sediments be ing  northwest.  The f r a c t u r e s  are a f e w  inches  

t o  a f e w  feet  a p a r t  and l o c a l l y  produce a rude s h e e t i n g  i n  

t h e  l imestone.  They are abundant on t h e  N o .  5 l e v e l  and 

above and a l a r g e  amount of ore i n  the upper p a r t  of the 

mine has been l o c a l i z e d  a long  t h e m .  N o t  a l l  c r o s s  f r a c t u r e s  

are minera l ized ,  many do c o n t a i n  su lph ides  i n  the f o r m  of 

seams , t i n y  l e n s e s  or  scattered g r a i n s  and s i n g l e  f r a c t u r e s  

are seen that  l o c a l i z e  one foot or  more of massive s p h a l e r i t e .  

Large o r e  bodies have resulted from merging of ore between 

nearby f r a c t u r e s  producing a w i d t h  of 40 feet  i n  some cases. 

T h e  o r e  formed chimneys on s i n g l e  or  m u l t i p l e  f r a c t u r e s  and 

i n  zones of more i n t e n s e  f r a c t u r i n g  swel led i n t o  l a r g e  and 

i r r e g u l a r  bodies. 

I n  t h e  lower p a r t  of the mine the i n f l u e n c e  of  cross f r a c t u r i n g  

is  d e f i n i t e l y  less. important .  A s i n g l e  cross f r a c t u r e  i s  

followed between N o .  8 and 9 l e v e l s ,  scattered minelrral extends 

f o r  t e n s  of feet  on e i ther  side of it and c o n s t i t u t e s  a w i d e  

replacement zone fol lowing a s i n g l e  w e l l  def ined  f a x l t .  

I 

The  zones of c r o s s - f r a c t u r i n g  have n o t  been product ive  of as 

much o r e  as have the zones of  more g e n e r a l  replacement,  b u t  

the o r e  i n  t h e m  has  been h i g h e r  i n  grade and has  conta ined  

I 
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impor tan t  amounts of s i l v e r  and lead as w e l l  as z inc .  

The l o c a l i z a t i o n  of massive su lphides  a long f r a c t u r e s  prove 

t h a t  they acted as channelways f o r  hydrothermal s o l u t i o n s .  

Some l imestone i n  the o r e  zones i s  brecciated and some i s  

I 

i 
P 

no t .  More ore occurs  i n  brecciated l imes tone  than  unbrecciated. 

Dykes and s i l ls  w i t h i n  the l imestone a r e  p r e  ore, 

O r e  depos i t i on  i s  f u r t h e r  l o c a l i z e d  by the presence  of s la te  

r i b s  w i t h i n  the l imes tone ,  such r i b s  may c o n s t i t u t e  one 

boundary of a s t o p e .  

The d i s t r i b u t i o n  of sphalerite and p y r i t e  i n  some stopes forms 

1 oc a1 l y  a p a t t e r n  of r i b s  o r  s t r i p e s  

governed by p r e  ore f r a c t u r i n g .  

through t he  rock e v i  den t  l y  

The  l onge r  a x i s  of s t o p e s  are a l igned  w i t h  the d i r e c t i o n  of 

fracturing . 
I 

Lp 
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ii - MINERALOGY 
The ore c o n s i s t s  of  s p h a l e r i t e  and p y r i t e  r ep lac ing  l imestone.  

Concentrates  contained less than 1% l e a d  and 1 02.  of s i l ve r .  

There i s  l i t t l e  or  no s i d e r i t e  and q u a r t z .  The d i s t r i b u t i o n  

of mineral  w i t h i n  t h e  ore body var ies  cons iderably .  

l o c a l i z e d  by cross f r a c t u r e s ,  t h e  s p h a l e r i t e  may be r e l a t i v e l y  

massive wi th  minor amounts of  p y r i t e .  

Bodies 

c 

The margins of ore bodies  may be  c l e a n  c u t  a g a i n s t  unmineralized 

l imestone. I n  the more gene ra l  replacement ore, the s p h a l e r i t e  

and p y r i t e  occur  i n  s t r e a k s  and masses and less commonly 

s c a t t e r e d  through t h e  rock. 

are poorly def ined .  

Margins of o r e  bodies  i n  many cases 

iii - PRODUCTION 

TONS 

1893 t o  1 9 4 5  514,913 

Mine grade average = 11.5% Zinc 

SILVER OZ, LEID LB. 

303,203 4.37 m. 

ZINC LE. 

1 0 2 . 2 6  m. 
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E. GEOLOGY OF THE WELLINGTON M I N E  

The rocks underlying the  Wellington p rope r ty  are lower members 

of the Slocan series. Towards t h e  base  of  t h e  s e c t i o n  they 

are p r i n c i p a l l y  slates and t h i n l y  laminated a r g i l l a c e o u s  beds 

w i t h i n  which are i n t e r s p e r s e d  beds of grey q u a r t z i t e  up t o  

several f e e t  t h i c k  and a l i t t l e  impure l imestone.  These lower 

m e m b e r s  are o v e r l a i n  by a h e a v i e r  series of a r g i l l a c e o u s  and 

carbonaceous beds inc lud ing  cons ide rab le  l imestone.  The 

s t r a t a  has  a genera l  wes t e r ly  s t r i k e  which v a r i e s  t o  northwest.  

They are fo lded  i n t o  a series of a n t i c l i n e s  and sync l ines  i n  

which the predominant d i p  is  t o  the south  and southwest.  

Loca l ly  they are much sheared and crushed.  They are pene t r a t ed  

by a few s m a l l  b a s i c  dykes. A t  least  t h r e e  prominent lodes 

occur .  The Wellington lode  outcrops  on t h e  Wellington c l a i m .  

Old mine p l ans  i n d i c a t e  t h a t  work has  been done on e i t h e r  two 

lodes  o r  an  hanging w a l l  and foo twa l l  s p l i t s  of one. The 

nor th  lode  w a s  i n t e r s e c t e d  on t h e  1 4 0  f o o t  l e v e l .  I t  s t r i k e s  

east  and d i p s  nor th  a t  70°. A t  t he  s u r f a c e  it appears as a 

w i d e  crushed zone and has been traced e a s t e r l y  i n t o  the Sunset 

c l a i m  where i t  cont inues  with t h e  Sunse t  lode.  On t h e  Wellington 

c l a i m  t h e  h i g h e s t  grade o r e  w a s  ob ta ined  from t h i s  nor th  lode ,  

as much as f i v e  f e e t  of s o l i d  ga lena  be ing  found between t h e  40 

and 80 f o o t  l e v e l s .  
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About 1000 feet  south  of the  Wellington lode  a s t r o n g  sheared  

f i s s u r e  zone poss ib ly  t h e  western e x t e n t i o n  of the Whitewater 

lode c u t s  through t h e  IC and Metis claims. This  lode s t r i k e s  

N80°W and d ips  s t e e p l y  sou th ,  

On t h e  Blu tcher  c l a i m  t o  t h e  no r th  of t h e  Wellington i s  another  

l ode  regarded as t h e  wes te r ly  e x t e n t i o n  of the Char les ton ,  

The lodes  are a l l  s t r o n g l y  sheared  minera l ized  f i s s u r e  zones 

c u t t i n g  a t  a s m a l l  angle  across s l a t y ,  a r g i l l a c e o u s  sediments ,  

The ore shoots  t h a t  have been discovered a l l  rake  t o  t h e  east 

and c o n s i s t  of l e n s e s  of s p h a l e r i t e  , galena and t e t r a h e d r i t e  , 
q u a r t z  and s i d e r i t e  and crushed s l i ckens ided  w a l l  rock. The 

propor t ion  of  q u a r t z  i s  gene ra l ly  h igh ,  The ore as observed 

on t h e  Wellington claim carries high s i l v e r  va lues  i n  p ropor t ion  

t o  l ead ,  I t  assays  from 125 oz ,  t o  328 oz, and 10% - 55% l e a d  

i n  ca r load  lo t s .  A n  average of  400 t o n s  shipped being 175 0 2 ,  

Ag p e r  ton  a t  30% l e a d ,  

Production from t h e  o l d  workings between 1892 and 1915  amounted 

t o  787 tons con ta in ing  117,452 02,  Ag, 475,662 lb, Pb and 

1 0 0 , 4 0 2  l b ,  Zn, average grade i s  150 oz ,  Ag. 

The Wellington workings ad jo in  t h e  Whitewater Mine on t h e  w e s t .  

.. *-  
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F. GEOLOGY OF THE CHARLESTON MINE 

The claims are under la in  by the basal s la te  meniber of  t h e  

Slocan series,  immediately ove r ly ing  t h e  Kaslo v o l c a n h s  

which l i e  j u s t  no r th  of the prope r ty .  

The p r e v a i l i n g  rocks are f i s s i l e ,  black a r g i l l i t e  and s la te  

wi th  occasional narrow beds of q u a r t z i t e  and other massive 

a r g i l l a c e o u s  s t ra ta .  N a r r o w  l imestone beds w e r e  observed 

on t h e  KeystGne c l a i m ,  The sediments have a genera l  wes t e r ly ,  

nor thwes ter ly  t r e n d  and a southwes ter ly  d ip .  Contrary d i p s  

are conmon 

Three w e l l  

due p a r t l y  t o  local  folding and f a u l t i n g .  

def ined  ve in  locles have been worked on t h i s  proper ty .  

The genera l  s t r i k e  is nor th  60°W p d  d i p  is  50° t o  65O southwest.  

The lodes are minera l ized  f a u l t  f i s s u r e  zones c u t t i n g  a t  snail 

angles  across  sedimentary rccks .  

The lodes vary i n  th i ckness  from a few inches  t o  many f e e t  and 

con ta in  l enses  and m o r e  i r r e g u l a r  bodies  of  s i l ve r - l ead -z inc  ore. 

S p h a l e r i t e  i s  t h e  m o s t  abundant ore mineral  and i n  p l aces  i s  

a s soc ia t ed  with an unusual ly  l a r g e  propor t ion  o f  t e t r a h e d r i t e .  

Galena i s  also an e s s e n t i a l  ore minera l ,  Quar t z  and s i d e r i t e  

are t h e  c h i e f  gangue minera ls .  Lode f i l l i n g s  inc lude  a l a r g e  

propor t ion  of crushed and broken w a l l  rock. 
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These claims were located on the o ld  Empress p rope r ty  on the 

s lope  no r th  of Bear Lake below the S i lve r  Glance Mine. The 

workings i n c l u d e  s e v e r a l  a d i t s  about 2000 feet above t h e  road. 

T h e  rocks underlying the claims are mainly black, carbonaceous 

s l a t e s  and t h i n  in te rbedded  q u a r t z i t e s  and a r g i l l i t e s .  They 

are fo lded  and f a u l t e d  and have been invaded by numerous dykes 

and s i l ls  of q u a r t z  porphyry and a s m a l l  g r a n i t i c  stock. 

The workings explore a zone of f r a c t u r i n g  and shea r ing  s t r i k i n g  

wes te r ly  and e a s t e r l y .  I n  the zone of f r a c t u r i n g  are q u a r t z  

ve ins  and l e n s e s  varying from an-.inch t o  over a foot i n  th ickness  

and mostly rather f l a t  l y ing .  They c a r r y  tetrahedrite , a r g e n t i t e  , 
p y r i t e  and a l i t t l e  galena and s p h a l e r i t e ,  either s p a r s e l y  

disseminated through the q u a r t z  o r  occur r ing  i n  stredks and 

bunches provid ing  excep t iona l ly  high grade ore. Between 1 9 0  3 

and 1909 117 tons  of o r e  w a s  produced averaging 2 4 5  oz. Ag/Ton. 

SILVER GLANCE GROUP 

T h i s  p rope r ty  l i es  on the sou theas t  side of London r idge .  "he 

under ly ing  rocks inc lude  a s tock of medium-grained g r a n i t e  

about  1000 feet i n  diameter. T h i s  s tock  invades Slocan sediments 

and i s  associated by many conspicuous dykes of q u a r t z  porphyry. 
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The sediments comprise in te rbedded  a r g i l l a c e o u s  and q u a r t z i t i c  

s t r a t a  t h a t  s t r i k e  northwest and d i p  either northeast or  

southwest 

The underground workings comprise s i x  or more ad i t s  and are 

extens ive  b u t  i n a c c e s s i b l e  . The workings explore  two n e a r l y  

p a r a l l e l  lodes several hundred feet a p a r t .  M o s t  of the work 

has  been done on t h e  S i l v e r  Glance lode ,  'it i s  i n v e s t i g a t e d  

by f i v e  o r  s i x  ad i t s .  As developed i n  these workings the lode 

c u t s  ac ross  the stock as a sheared and minera l ized  f i s s u r e  

zone s t r i k i n g  N45OE and d ipping  sou theas t  a t  45O.  Its  average 

width i s  about two feet ,  The lode  is composed c h i e f l y  of 

crushed rock b u t  l o c a l l y  c a r r i e s  cons iderable  ve in  q u a r t z  . 
The q u a r t z  occurs  as a series of l e n s e s ,  bands,  streaks and 

i r r e g u l a r  masses. I t  i s  w h i t e ,  massive, g ranu la r  o r  vuggy 

and conta ins  a l i t t l e  galena and tetrahedrite i n  n e s t s ,  streaks 

and patches.  S t e p h a n i t e  ( b r i t t l e  s i l v e r )  and a r g e n t i t e  ( s i l v e r  

glance)  are a lso s ta ted t o  occur and picked specimens have 

assayed as high as $15,000.00. (1928?)  

The "new lode" w a s  discovered i n  1 9 2 8  and i s  a f a i r l y  w e l l  

def ined  f i s s u r e  c u t t i n g  sediments and q u a r t z  porphyry dykes , 
s t r i k i n g  N45OE and d ipping  45ONW. 

of ve in  q u a r t z  vary ing  from a f e w  inches  t o  3+ f e e t  t h i c k  and 

I t  carries l e n s e s  and bands 
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minera l ized  p r i n c i p a l l y  with disseminated t e t r a h e d r i t e  . 
The m i n e r a l i z a t i o n  seemed m o s t  pronounced where t h e  lode  

crosses porphyry dykes. 

NIL DESPERANDUM CLAIM 

This  claim-lies south  of F ish  Lake. 

of s h o r t  a d i t s  150 feet a p a r t  v e r t i c a l l y  have i n v e s t i g a t e d  

outcrops of ve in  q u a r t z ,  occur r ing  as i r r e g u l a r  lensy  masses 

i n  s l a t y  rocks of t h e  Slocan series i n t e r s e c t e d  by dykes and 

s i l l s  of q u a r t z  porphyry. 

with copper carbonates  and i s  s p a r i n g l y  minera l ized  wi th  

p y r i t e ,  ga lena ,  s p h a l e r i t e  and probably a l i t t l e  t e t r a h e d r i t e .  

On t h i s  claim a couple 

The q u a r t z  is i n  p l a c e s  s t a i n e d  
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H. SUPERGENE: ENRICHMENT IN THE SLOCAW DISTRICT 

Outcropping bodies  of nea r ly  pure galena appear  on t h e  whole, 

t o  have s u f f e r e d  l i t t l e  oxida t ion .  On t h e  o t h e r  hand a t  least  

one body of s p h a l e r i t e ,  t h e  discovery o r e  body a t  t h e  Lucky 

J i m  Mine w a s  a l m o s t  completely oxidized t o  a depth of about 

50 f e e t .  

aggregate  of i r o n  oxides ,  with a l i t t l e  z i n c  s i l i ca t e ,  

cons ide rab le  calcite (a raguni te )  and fragments of p a r t l y  rep laced  

wal l rock and s p h a l e r i t e  

The materials i n  t h e  oxidized zone be ing  a reddish  

The g r e a t e r  ox ida t ion  on some p r o p e r t i e s  t han  o t h e r s  i s  very 

l a r g e l y  due t o  l a r g e r  propor t ions  of p y r i t e ,  the  ox ida t ion  of 

which has  fu rn i shed  a s t r o n g  so lven t  ac id .  P y r i t e ,  p y r r h o t i t e  

and siderite o x i d i z e  r a p i d l y ,  o t h e r s  such as grey copper,  

c h a l c c p y r i t e  and s p h a l e r i t e  less rap id ly  b u t  more r e a d i l y  

than ga lena ,  

Oxidation has reached i n  many o r e  bodies  t o  depths  of 100 t o  

200 f e e t  and deeper  i n  a few cases ,  

Much o x i d a t i o n  has t aken  p lace  i n  depos i t s  t h a t  w e r e  pro tec t ed  

from e r o s i o n  by morainic matter. 
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Oxidized depos i t s  are d i s t i n g u i s h e d  by abundant reddish  

i r o n  oxide.  This  oxide may occupy cavi t ies  i n  dominantly 

q u a r t z  ore o r  galena-r ich masses, or s o f t  reddish ,  porous 

masses, s t a i n e d  in places by copper carbonates  and c o n t a i n i n g  

p a r t l y  decomposed fragments of s p h a l e r i t e  nodular masses of 

ga lena ,  p ieces  of wal l rock ,  etc.  may form t h e  bulk of the 

ve in  matter, 

Associated w i t h  such material i s  a varying b u t  gene ra l ly  s m a l l  

percentage of secondary minerals  such as lead and z i n c  carbonates  

and s u l p h a t e s ,  manganese oxides  and n a t i v e  s i l v e r  o r  other high 

grade secondary, s i l v e r - b e a r i n g  @ n e r a l s  

In s t ances  of this so r t  occur  a t  t h e  Queen Bess, Nobel Five, 

Ruth-Hope , Rambler-Cariboo 8 Reco and Whitewater , 

As a r u l e  t h e  most completely oxid ized  ve in  matter occurs n e a r  

t h e  s u r f a c e  and m o s t  of i t  has long s i n c e  been mined. 

On such p r o p e r t i e s  t h e  i r o n  s u l p h i d e s ,  of which p y r i t e  is  the 

most p l e n t i f u l ,  have been oxidized t o  hydrous i r o n  oxides and 

the s ider i te  t o  mixtures  of hydrous i r o n  and manganese ox ides ,  

The sphalerite has been t ransformed t o  i r o n  oxide ,  z i n c  

carbonate  and z inc  s i l i ca te ,  Copper carbonates  are no where 
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abundant. Angles i te  ( l e a d  su lphide)  has  developed along 

f r a c t u r e s  and cleavage l i n e s  i n  t h e  galena.  

A t  t h e  Wel l ing ton ,c lus t e r s  of whi te  o r  p a l e  yellow prisms 

o f  a n g l e s i t e  are a s soc ia t ed  wi th  c e r u s s i t e  ( l e a d  ca rbona te ) .  

T e t r a h e d r i t e  has  a l t e r e d  t o  secondary copper carbonates  

s u l p h a t e s  and s i l v e r  minerals  , c h i e f l y  n a t i v e  s i l v e r .  

and 

Oxidat ion of a rgen t i f e rous  z inc  blende and ga lena  a l s o  produce 

secondary r e l a t i v e l y  stable s i l v e r  minera ls  , and carbonate  

ores so  der ived  gene ra l ly  carry good s i l v e r  va lues .  

Much o r  a l l  of the ruby s i l v e r  and n a t i v e  s i l v e r  i n  t h e  oxidized 

zone is  probably secondary. I n  most ca ses  t h e  r e s u l t i n g  carbonate  

ore occupies much t h e  same space a-s t h e  o r i g i n a l  o re  and the 

percentage of s i l v e r  per  u n i t  of volume i s  much t h e  same as 

i n  t h e  primary depos i t s .  I n  such cases t h e r e  may be l i t t l e  i f  

any concentration of s i l v e r ,  h u t  merely a l o s s  of lead and 

z i n c .  

I n  o t h e r  i n s t a n c e s  as a t  t h e  H e w i t t  Mine, where ruby s i l v e r  and 

n a t i v e  s i l v e r  w e r e  p a r t i c u l a r l y  prominent i n  t h e  upper p a r t s  

of t h e  ore d e p o s i t s ,  t h e i r  concen t r a t ion  appears t o  have 

r e s u l t e d  from enrichment processes  connected,  i n  p a r t  a t  l eas t ,  

w i th  ox ida t ion  and t h e  c i r c u l a t i o n  of meteoric  waters. 
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I .  RKALYSIS 

(1) Fau l t ing  and f r a c t u r i n g  w i t h i n  t h e  Slocan sediments 

has l o c a l i z e d  economic concen t r a t ions  of s i l ve r - l ead -z inc  

mine ra l i za t ion  i n  the Whitewater Zincton d i s t r i c t .  As 

the ore bodies are f r a c t u r e  c o n t r o l l e d ,  determining 

f r a c t u r e  p a t t e r n s  and l o c a t i n g  cross f r a c t u r e  i n t e r s e c t i o n s  

w i i l  be a key t o  exp lo ra t ion .  Shear zone i n t e r s e c t i o n s  

might con ta in  l a r g e  volumes of l o w  grade material ,  t ha t  

can be p r o f i t a b l y  mined from su r face .  

(2) Replacement ore as mined from underground i n  the p a s t  

would prove t o  be marginal ly  economic a t  t oday ' s  m e t a l  

p r i c e s  i f  lead con ten t  i s  l o w .  

( 3 )  Direct sh ipp ing  ore from t h e  supergene zone con ta in ing  a 

high lead c o n t e n t  could be p r o f i t a b l e  a t  t oday ' s  metal  

p r i c e s  u t i l i z i n g  modern earth-moving equipment even on 

a s m a l l  scale. 

( 4 )  The type of ore shoot  represented  by t h e  W h i t e w a t e r  lode 

could probably be expanded t o  double the o r i g i n a l  

dimension a t  p r e s e n t  m e t a l  p r i c e s  and under today ' s  

cond i t ions  . 
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(5)  I n  view of the high metal con ten t  i n  the o r i g i n a l  

Whitewater dumps, it is probable  t h a t  direct  sh ipp ing  

ore  w a s  hand s o r t e d  f r o m  much l a r g e r ,  lower grade o r e  

zones. 

( 6 )  The f i r s t  1057 tons  shipped from t h e  e a r l y  upper s u r f a c e  

workings a t  Whitewater r e tu rned  200 oz. of s i l v e r  and 

50% lead p e r  ton .  Explora t ion  i n  this area w i l l  probably 

encounter  high lead-bearing en r i ched  zones n e a r  s u r f a c e  

that  can be mined and shipped direct .  

(7)  There are f e w  s u r f a c e  workings and outcrop  exposures 

w e s t  of Whitewater. Prospec t ing  and p l o t t i n g  f a u l t  

depression t r e n d s ,  areas of q u a r t z  f l o a t  and vege ta t ion  

i n d i c a t o r s  should be i n i t i a l l y  undertaken. 

(8)  There i s  no evidence tha t  t h e  e a s t e r n  con t inua t ion  of 

lode system az ross  Whitewater and Lyle Creeks w a s  e v e r  

prospected although the  p o s i t i o n  of  the lode  is  ev iden t .  

T h e  overburden appears t o  be f a i r l y  deep, 

( 9 )  Diamond d r i l l i n g  might n o t  be an e f f e c t i v e  exp lo ra t ion  

t o o l  i n  this a r e a  due t o  e x t e n s i v e  f a u l t i n g  and f r a c t u r i n g  

and the f i s s i l e  n a t u r e  of the h o s t  slates and r ecove r i e s  

might be poor i n  the supergene zone. One or  two i n i t i a l  
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large diameter vertical  t es t  holes should be considered 

i f  a s u i t a b l e  target can be  developed. Percuss ion  

d r i l l i n g  w i l l  be much more economic and might provide 

m o r e  accura te  r e s u l t s .  

i 
Id 

u 



50 

d 

1 

J a  R E C O W N D E D  EXPLORATION PROCEDURES 

GOAT CREEK , B A S I N  

Air photo a n a l y s i s  t o  determine t h e  f a u l t  and f r a c t u r e  

p a t t e r n  has  been completed and w a s  the basis on which 

claims w e r e  l o c a t e d  i n  t h i s  a r e a  fol lowing reconnaissance 

prospec t ing  

Access roads should  be  cons t ruc t ed  east  and w e s t  of Goat 

Creek a 

An 800 foot surveyed g r i d  should be e s t a b l i s h e d  over  t h e  

e n t i r e  p rope r ty  a 

Mapping f a u l t  dep res s ions ,  q u a r t z  f l o a t  and available 

outcrops should be undertaken. 

S o i l  samples should  be  taken  over the 800 foot  g r i d  and 

analyzed f o r  lead. 

h ighly  d i spe r sed  and too high a background t o  e f f e c t i v e l y  

l o c a l i z e  d r i l l  t a r g e t s  rn 

I t  i s  f e l t  t ha t  z inc  w i l l  be too 

Target  areas should  be  t renched with a backhoe as s u r f a c e  

cover i s  expec ted  t o  be l i g h t ,  one t o  t h r e e  f e e t ,  

This in format ion  should be compiled and analyzed f o r  

d r i l l  t a r g e t  d e t a i l  a 
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