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Minnie-ha-ha boiler and hoist foundation, shaft 
in right background. 

Cariboo-Amelia shaft with pumping plant. Stope in fore- 
ground and former hoisting plant on left. 



Calcareous greenstone from Cariboo-Amelia. 

Banded argillaceous quartzite. Area represented about 
2 1/2 by 4 feet. 





GEOLOGY Or '  CkMp McKINNEY AND OP THE 

CARIBOO-AMELIA MINE 

INTRODUCTION 

Camp McKinney is i n   t h e  Greenwood Mining Division  on Rock 
Creek  drainage,  about 9 miles   north of t h e   I n t e r n a t i o n a l  Boun- 

highway. A branch-road  leaves  the highway 3 mi l e s   ea s t  of 
dary and 6 miles   north of Br idesv i l l e  on the  t rans-provincial  

B r i d e s v i l l e  and  passes  through  the oamp wes te r ly  t o  Oliver .  

d i s t an t   f rom  Ol ive r .  Rock Creek, on t h e  Canadian  Pacific 
The camp i s  6 1/2 miles  from t h i s   r o a d - j u n c t i o n  and 22 miles  

Railway (Kettle  Valley  Branch) i s  16 mi les   south-eas t  of Camp 
McKinney. 

The camp i s  a t   a n   e l e v a t i o n  of 4,400  feet   on  the  lomer 
south-eas te rn   s lopes  of Baldy  Mountain t h a t   a t t a i n s  a summit 

r e l i e f ,  and r i ses   on ly   th rough  the  Edward VI1 c l a i m   i n  a long 
e l eva t ion  of 7,558 f e e t .  The local  topography is  one of low 

r i d g e   t o   h i g h e r  summits.  Elsewhere low r idges  and  mounds, 
and   l ong   s lopes   a r e   cha rac t e r i s t i c .  The a rea  mapped i s  rocky 
i n   p a r t  and s l i g h t l y   h i g h e r   t h a n  ground to   t he   sou th -wes t ,  

d a n t   i n   t h e   d i s t r i c t  and some a r e   p r e s e n t   w i t h i n   t h e   a r e a ;  
south  and  east .  Mounds and r i d g e s  of g l a c i a l  d r i f t  a r e  abun- 

mediately  about  Camp McKinney has  escaped  the  prevail ing  gen- 
the   reg ion   has   been   heavi ly   g lac ia ted   and   on ly   the   a rea  i m -  

era1  coverage by g l a c i a l   d e b r i s .  

- 

and Light Company Limited  pas'ses through  the camp and repre- .  
The main t ransmiss ion- l ine  of  t h e  West Kootenay Power 

sen t s  t h e  source of power f o r  any  mining  operations.  Rice 
Creek, a t r i b u t a r y  of McKinney Creek,  flows  through  the carnxl 
and i t s  r a t h e r  small f l o w  may be  augmented a t  no g rea t   cos t  
by d i v e r t i n g   t h e   w a t e r s  of Upper J o l l y  Creek i n t o  it. The 
once  heavily-wooded  country  has  been  badly  burned  over,  but 
su f f i c i en t   g reen   t imber  i s  a v a i l a b l e  for mining  purposes. 

Camp McKinney was, a t   t h e   c l o s e  of t h e   l a s t   c e n t u r y ,  an. 

mi l l i ng  commenced i n  ,1894 and  continued for t e n  y e a r s   u n t i l  
important  center of gold production.  Discovered i n  1887, 

1903, when t h e  camp was abandoned.  Today, l i t t l e  evidence 
remains of t h e  former  community. I t  i s  one of t h e  few  old  gold 
camps i n  which there   has   not   been a r e v i v a l  of a c t i v i t y  w i t h  
t h e   i n c r e a s e ,   i n   r e c e n t   y e a r s ,   i n   t h e   p r i c e  of gold.  

Attempts a t   r e v i v a l  have  been made du r ing   t he   pas t  35 
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y e a r s ,   t h e   l a s t  of which was by Pioneer Gold  Mines of B. C .  

t h e  Cariboo-Amelia mine that  included  dewatering,  surveying, 
Limited,   in  1939. Six  months  were  spent i n  an  examination of 

sampling  and  diamond-drilling. The work was followed  with 
i n t e r e s t  by many, a s  many s t o r i e s  of t h e   r i c h n e s s  of t h e  mine, 
t h e  abundance of f r e e   g o l d  and of the   reasons  why it was aban- 
doned  have  long  been  current. The r e s u l t s  of the   examinat ion 
were   no t   cons idered   suf f ic ien t ly   encouraging   to   p ress   ac t ive  
development,  and t h e   o p t i o n  was re l inquished .  

f i e l d  work i n  1939.  Surface  geology was mapped w i t h   t h e   a i d  

made of t h e  Cariboo-Amelia  workings  with  compilation on sur-  
of a p lane- tab le  and a thorough  geol.ogica1  examination was 

veys by Pioneer.  Examination of t h e  mine was made poss ib l e  
only by Pioneer and t h e   w r i t e r   w i s h e s  t o  express   his   deep  ap-  
p rec i a t ion  of t h e   c o u r t e s y  and fr iendly  cooperat ion  extended 
him by t h s t  company through Dr. Ha T .  James,  Managing Direc tor ,  
and E. H. L o v i t t  who w a s  i n   c h a r g e   a t   t h e  camp. 

The fo l lowing   r epor t  i s  based on approximately two months' 

REFERENCES. 

Annual Reports ,   Minis ter  of Mines, B r i t i s h  Columbia, 
1888,  1894,  1897 t o  1903,   inclusive;  1918,  1925, 
1929,  1932,  1933. 
IV. E. Cockfield,  Geological  Survey, Canada, Memoir 
179, 1935. 
C .  E. Cairnes,  Geological  Survey, Canada,  "Mineral 
Deposits of t h e  West-Ealf  of  Kettle  River  Area," 
Preliminary  Report,  1937. 

SUMMARY AND CONCLUSIONS. 

d u c e r   i n  Camp McKinney. Production amounted t o  69,581  ounces 
The Cariboo-Amelia  mine was the  sole   important   gold  pro-  

of gold and  5,359  ounces of s i l v e r  from  123,457  tons  milled,  
t he   bu lk  of which came from t h e   c e n t r a l  and eas t e rn   s ec t ions  
of t h e  mine. The average  recovered  value w a s  i n   excess  of :  
Gold,  0.56 0 2 .  per   ton .  The m i l l  went in to   p roduct ion  i n  1894 
and before  abandonment i n  1903 a l l   r e a d i l y - a v a i l a b l e   o r e  was 
mined ou t .  

mentary s e r i e s  of many rock-types of whioh ' the commonest a r e  
The geology of t h e  camp comprises a finely-banded  sedi-  

q u a r t z i t e  and greenstone. The greenstone,  so-called  because 
t h e  name i s  desc r ip t ive ,  is ,  a t  l e a s t   l a r g e l y  of sedimentary 
o r ig in ,  and  includes a peculiar,  finely-banded  rock  which  con- 

This   rock,   probably  represent ing a ca l ca reous   t u f f ,  i s  i n  t h i s  
tains a v a r i a b l e  and loca l ly   h igh   percentage  o f  carbonate.  
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report   termed  calcareous  greenstone  and i s  a c h a r a c t e r i s t i c  
and important member of t h e   s e r i e s .  A l a r g e  body Of grano- 
d i o r i t e  which  occupies   the  basin of EiicKinney Creek i s  i n t r u -  
s i v e   i n t o   t h e  bedded s e r i e s .  

In  t h e   w e s t e r n   p a r t  of t h e   a r e a   t h e   r o c k s   a r e   f o l d e d   i l l t o  
an  i r regular ,   over turned  syncl ine.  The p r e v a i l i n g   s t r i k e   i n  
o t h e r   p a r t s  of t h e  mapped a rea  i s  north-wester ly  and t h e   d i p  
i s  s teep  north-eastward;  minor p l i c a t i o n  i s  common and  one Pro- 
nounced s t r u c t u r a l   f l e x u r e   e x i s t s   e a s t  of t h e  Cariboo  workings. 
Faul t ing  has   been  intense.  

The Cariboo  vein i s  a pers i s ten t ,   ra ther   nar row,   quar t%-  
f i l l e d   f i s s u r e ,   m i n e r a l i z e d   w i t h   p y r i t e ,   s p h a l e r i t e ,   g a l e n a  
and cha lcopyr i te ,  of which  pyri te  i s  by far t h e  m o s t  abundant. 
The v e i n   c r o s s c u t s   a l l   r o c k - t y p e s ,  commonly a t  a la rge   angl f? ;  
t h e   s t r i k e  i s  wes te r ly  and t h e   d i p   v e r t i c a l   t o   s t e e p  southward. 
L i t t l e  i s  known of o t h e r   v e i n s   i n   t h e  camp. 

The geology i s  complex i n  t h e  Cariboo-Amelia  mine. Fau l t s  
a r e  numerous  and many displacements  measure  from  tens t o  hum- 

t h e   a c t u a l  amount of displacement on t h e   f a u l t - p l a n e s .  A f:Lat 
dreds of f e e t .   O f f s e t s  of t h e   v e r t i c a l   v e i n   a r e  no measure of 

to   eastward-dipping  system  represents '  a t h r u s t  of t h e  hangi:ng- 
wal l   nor th  and w e s t ,   i n  one case  of some 400 f e e t .  A major 
eastward-dipping f a u l t  i s  l a t e r  and  has  produced an oppos i te  
displacement of comparable  magnitude. I t  has  been  found i m -  
poss ib l e   t o   so lve   comple t e ly   t he   va r ious   f au l t  problems o r  even 
t o   t r a c e   i n d i v i d u a l   s e d i m e n t a r y  bands  through  the  mine. I t  i s  
imposs ib l e   t o  work o u t   s a t i s f a c t o r i l y   t h e   d i s t r i b u t i o n  of ore- 

of t he   wa l l - rock   appea r s   t o  have  been t h e  most important,  a:nd 
shoots .  Of t he   f ac to r s   i n f luenc ing   depos i t i on ,   t he   cha rac t e r  

it i s  a s i g n i f i c a n t   f a c t   t h a i ;   t h e  most   product ive  s topes  are  

the   ea s tward   d ip  of t h e   s t r u c t u r e ,  and a l s o   t o   t h e   e a s t w a r d  
in   g reens tones .  fin eastward  rake of t h e  workings i s  due to 

d i p  of  prominent f a u l t s ,   ' b u t  no c l u e  i s  given a s ' t o  poss ib le  
favourable   hor izons   in   the   ve in ,   about   which   there   remains  
cons iderable   uncer ta in ty .  

2,000 f e e t .  I t  extends  as  far west as t h e  & and  probably 
t h e  Maple Leaf, a t o t a l   l e n g t h  of about  3,000 f e e t ;   c o r r e l a -  
t i o n s   f a r t h e r   a f i e l d ,   w i t h   t h e   E u r e k a  and F a t o r l o o ,   a r e   t o o  
u n c e r t a i n   t o  be  considered. The ve in   c ros ses  a heterogeneous 
rock   s e r i e s ,   pa r t s  of  which are   favourable   and parts unfavour- 
ab le ,   w i th in   t he  mined sec t ion  and a l s o   t o   t h e   e a s t  and west.  
Exploration  has  extended t o  a depth of 530 f ee t ,   bu t ,  if ce r -  
t a i n   f a u l t i n g  is co r rec t ly   i n t e rp re t ed ,  t he  e f fec t ive   depth  
of  development on t h e   v e i n  i s  only  about 350 f e e t  below t h e  
surface  horizon.  

The vein  has  been  traced  uniergraund f o r  a length of 
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a t   t h e   e a s t e r n  end of ?Jo. 4 and No. 5 l e v e l s ,   i n   t h e   d i r e c t i o n  
ind ica ted   by   fau l t  movement, f a i l e d   t o   l o c a t e   t h e   e a s t e r n  con- 
t i n u a t i o n  of t h e   v e i n .   D r i l l i n g   f r o m t h e   s u r f a c e  on t h e  
Amelia  and  $Tiarton  claims  located  quartz of reported  high-  
g r a d e   i n  one short   sect ion  only.   Diamond-dri l l ing was  done 
bp  Bralco on t h e   w e s t   i n  1934. 

Dianiond-drilling by Pioneer Gold Mines of B: c. Limited 

mined s e c t i o n .  In t h i s   f l exu re ,   bedd ing   s t r ikes   ea s t e r ly  and 
k s t r u c t u r a l   f l e x u r e   e x i s t s  on t h e   s u r f a c e   e a s t  of t h e  

i s  h e n c e   p a r a l l e l   i n   s t r i k e   w i t h   t h e   v e i n .  In t h e   e a s t e r n   f a c e  
of No:2 l e v e l   t h e   v e i n  r o l l s  i n t o  a bedded  shear-zone  and i s  
weak,  and it i s  p o s s i b l e   t h a t  a weak s e c t i o n  of t h e   v e i n . l i e s  

t h e   p i c t u r e  and t h e   l o c a t i o n  and e f f e c t  of t h i s   f l e x u r e   a t   t h e  
f o r  some d i s t a n c e   t o   t h e   e a s t .   F a u l t i n g ,  however,  complicates 

var ious   l eve ls   cannot   be   p red ic ted .  

If t h e  same condi t ions  of  m i n e r a l i z a t i o n   a r e   t o  be  ex- 
pected,  namely,   r ich  ore-shoots i n  f avourab le   be l t s  of rock,  
t hen   t he re   appea r s   t o   be   p romise  f o r  explora t ion   towards   the  
east  and  west  where, on the   sur face ,   favourable   rock  i s  seen 
t o   e x i s t .   F a u l t i n g  makes t h e   a c c u r a t e   p r o j e c t i o n  of rock-types 

most  general  s o r t  can be at tempted.  
a d i f f i c u l t  if not   imposs ib le   t ask ,  and p ro jec t ion  of on ly   the  

grade.  Exp lo ra t ion   t o   t he   wes t  seems a r e l a t i v e l y  simple mat- 
The wes tern   sec t ion  of t h e  mine i s  ind ica t ed  t o   b e  low i n  

t e r   bu t   p romise  of immediate  reward i s  s l i g h t .   s e t t e r   o p p o r -  
t u n i t i e s   a r e   i n d i c a t e d   t o   l i e   t o w a r d s   t h e   e a s t .   E x p l o r a t i o n  
o f   t h e   c e n t r a l   s e c t i o n   a t   g r e a t e r   d e p t h  is n o t  f e a s i b l e  owing 

ward benea th   tha t  s ec t ion ,  and t h e  downward cont inua t ion  of t h e  
to   t he   p re sence   o f  a n  unfavourable r o c k   h o r i z o n ' t h a t   d i p s   e a s t -  

e a s t e r n   s e c t i o n  i s  complicated by major  problems. 

The condi t ion  o f  t h e  mine  workings make f o r  expensive  ex- 
p l o r a t i o n  from t h e   e x i s t i n g   f a c e s .  The small s ize   and ,poor  
cond i t ion   o f   t he   sha f t ,   l ack   o f   t r ackage ,   t he  need f o r  l o c a l  
t imbering and g e n e r a l   r e c o n d i t i o n i n g ,   a l l   p o i n t  t o  a necessary,  

workings. 
h i g h   i n i t i a l   e x p e n d i t u r e   p r e p a r a t o r y   t o   e x t e n s i o n  of e x i s t i n g  

The v e i n  i s  known t o   b e   a b o u t  3,000 f e e t  long  and  has 
been  developed t o  a measured  depth of 530 f e e t ,  which repre-  

about 350 f e e t .  The g r e a t e r   p a r t  of 70,000 ounces of gold 
sen t s  an e f f ec t ive   dep th  below the   su r f ace   ho r i zon  of.only 

came f rom  the   cen t r a l  and eas t e rn   s ec t ions ,  and it wquld be  
ex t raord inary  if these   were   t he   on ly   p ro f i t ab le   s ec t ions ,  
and tha t   t he   ve in   shou ld   p l ay   ou t ,   bo th   a t   t he   exp lo red   dep th  

most  g e n e r a l   s o r t  shows favourable  ground t o   e x i s t   t o  t h e  e a s t  
and a t  t h e   e a s t e r n  limit of the  workings.  P ro jec t ion  of t h e .  

- 4 -  



and west,   but  exploration  through  present  workings i s  c o s t l y  

west i s  s t r a i g h t f o r w a r d   b u t   t h e   r i d d l e  of the  easter ly   cont j .n-  
and  quick  return i s  n o t   t o   b e   e x p e c t e d .  Development t o   t h e  

ua t ion  of the  vein  has   not   been  solved.  

GEOLOGY. 

General Geology 

The south-eastern  s lopes of Baldy  Mountain a r e   t h i c k l y  
ove r l a in  by g l a c i a l   d e p o s i t s  and it i s  only  near Camp McKimley, 
over   an   a rea   tha t  i s  largely  covered by Fig.  2 that   rock-ex,-  
p o s u r e s   a r e   a t   a l l  numerous. Even i n   t h i s   r e l a t i v e l y  rocky 
a r e a   t h e r e  i s  much g l a c i a l   m a t e r i a l  and  overburden.  Geological 
s tudy i s  conseqvently  handicapped  and many problems ,of l i t h o -  
logy and s t r u c t u r e  must  remain  obscure. 

of the  dominant ly   sedimentary  Anarchis t   ser ies ,   in t ruded on 
the   wes t  and south-west by g ranod io r i t e   co r re l a t ed  by Cock- 
f i e l d  (1935, p.  12)   wi th   the  Osoyoos ba tho l i th .  Numerous 
dykes ,   o f   d i f fe r ing   charac te r  and age,   cut  both  the  granodi- 
o r i t e  and the   o lder   rocks .  

The rocks i n  the   a r ea   unde r   cons ide ra t ion   a r e  members 

The o lde r   rocks   a r e ,   i n   l a rge  part a t   l e a s t ,  of' sedi -  
mentary  or igin.  They inc lude   qua r t z i t e s ,  impure q u a r t z i t e s ,  
greenstones,   amphibol i t ic   rocks,   l imestone and many intermedi- 
a t e  and in t e rg rad ing   t ypes .  A l l  a r e   i n t e r s t r a t i f i e d  and m o s t  

rocks  has  been  extensive but   there  i s ,  properly  speaking,  but 
of them a r e   c l e a r l y  and f ine ly-banded .   Al te ra t ion  of t h e s e  

l i t t l e   s c h i s t   d e v e l o p e d ,  and no ho rn fe l s  o r  metamorphic  rock 
formed under   condi t ions of extreme  heat  and  pressure.  

The quar tz i tes   a re   l igh t -co loured   grey   rocks  o f  f i n e  
g ra in .  They a r e   s t r o n g l y   r e c r y s t a l l i z e d  and are   f inely-banded,  
the   banding   ev ident ly   represent ing   or ig ina l ,   c lose ly-spaced  

dark   a rg i l laceous   mat te r ,  and a r e   v e r y   t h i n   i n   t h e   p u r e r  
bedding  planes.  These  bands  are composed 'of b i o t i t e  and of 

qua r t z i t e s . .   B io t i t e  i s  p re sen t   a l so  i n  small  amounts  through- 

with  the  banding  but   not   wel l  enough o r  i n   s u f f i c i e n t   q u a n t i t y  
out   the   rocks   genera l ly ,   and   tends   to   be   o r ien ted   para l le l  

t o  produce a mica-schis t .  Impure q u a r t z i t e s   a r e   g r e y ,   s t r i p e d  
rocks  character ized by a l te rna t ing   bands  composed e s s e n t i a l l y  
of   quartz  and  of dark ,   a rg i l laceous   mater ia l .  Such r o c k s   a r e  
r e f e r r e d  t o  a s   a rg i l l aceous   qua r t z i t e s ,  and a r e  of common 
occurrence. 

Q u a r t z i t e s   a r e   i n t e r g r a d a t i o n a l   w i t h  a l l  other  banded 
rocks   in   the   a rea ,   even   loca l ly   wi th   l imes tone .  Rocks mapped 
a s   q u a r t z i t e s   t o   a v o i d   c o n f u s i o n   i n c l u d e   a r g i l l i t e ,   q u a r t z -  
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Fig. 1. Key map of Camp McKinney showing  pr incipal  
surveyed claims. 

b io t i t e   rocks ,  and a v a r i e t y  of hard and so f t ,   f i ne ly -g ranu la r  
rocks, a l l  banded  and  including  a  very few sch i s tose   t ypes .  
These   r ep resen t   o r ig ina l ly   s i l t y   s ed imen t s .  

Quartzites  and  argil laceous  quartzites  are  most  abundant 
on the  west  and  south-west,  where  there i s  a cons iderable  
t h i c k n e s s   f r e e  from irregular ly-spaced  bands o f  d i f f e ren t   rock -  
types.  Elsewhere  interbanding of greenstones and calcareous 
rocks i s  common. 

Wiarton,  rocks so  g rouped   con ta in   l i t t l e   pu re   qua r t z i t e   bu t  
a r e   d i f f i c u l t   t o   c l a s s i f y .   B e s i d e s   a r g i l l a c e o u s   q u a r t z i t e s  

ments,  formerly s i l t y  t o  ca lcareous ,  now metamorphosed t o  mi-  
they  include  sof t -grey  quartzose  rocks,   and a v a r i e t y  of sedi-  

caceous  and  locally  amphibolit ic  rocks.  

In   t he   wes t e rn   pa r t  of t h e   a r e a ,   p a r t i c u l a r l y  on t h e  

area.  The  name implies  n green  hornblendic t o  c h l o r i t i c   r o c k  
Greenstone i s  common th roughout   the   g rea te r   par t  of t h e  

of andesit ic  composition  and,  as commonly used,   refers  t o  an 
ext rus ive   rock .   In   the  Camp McRinney a r e a   t h e r e  i s  no rock 
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t h a t   c a n  be c l e a r l y  proved t o  be   l ava ,   a l though  loca l ly   there  

conta ins   the   minera logica l  c o n s t i t u e n t s  of an   andes i t e .  The 
i s  massive  green  rock  that  might  represent  lava and c e r t a i n l y  

g r e a t e r   p a r t  by far of the   rocks   here   t e rmed  greens tones   a re  
banded rocks  interbedded and in t e rg rada t iona l   w i th   o the r  mem- 
bers  of a sed imen ta ry   s e r i e s .   Cha rac t e r i s t i ca l ly   t hey   con ta in  
a moderate t o  high  percentage of ca rbona te   a s   o r ig ina l ,   f i ne ly -  
banded m a t e r i a l .  'Nhen the  carbonate  i s  c l e a r l y   v i s i b l e   t h e  
rocks  are  termed  calcareous  greenstones.  

Massive  greenstone i s  found in  the  Cariboo  workings  where 
it has  the  appearance of normal andesite.   Microscopic exam- 
i n a t i o n   v e r i f i e s   t h i s ,   b u t  nowhere  has it been   poss ib le ,   e i ther  
underground or in   ra re   sur face   ou tcrops ,   to   demonst ra te   whether  

mainder of the   g reens tone ,   cons t i tu t ing   by  far t h e   l a r g e r   p a r t ,  
th i s   rock  i s  ex t rus ive ,   i n t rus ive  o r  even  tuffaceous.  The r e -  

seems c l e a r l y   t o  be a sedimentary  rock. 

d i r e c t   p r o o f ,  a tuffaceous  sediment  and  this name i s  given it, 
even  though  possibly  misleading,   because  of   the  diff icul ty   of  
separa t ing   the   obvious ly   sed imentary   mater ia l   f rom  tha t  more 
massive  greenstone  which  might  have a (somewhat) d i f f e r e n t  
o r ig in .  The typ ica l   rock  i s  green   in   co lour  and finely-banded, 
x i t h  as many a s   1 0  or more bands t o   t h e   i n c h .  The bands a r e  
o f  l igh t -co loured  t o  w h i t e   c a l c i t e  and d a r k   c h l o r i t i c   m a t e r i a l .  
A typical   th in-sect ion  under   the  microscope shows the   dark  
bands t o   c o n s i s t  of f e l d s p a r   ( o l i g o c l a s e )  and a considerable  
amount o f  ch lo r i t e ,   i ron   ox ide  and vague ,   dus ty   mater ia l ;   the  

t e r e d   g r a i n s  of f e l d s p a r .  There i s  l i t t l e  o r  no quartz   pres-  
l igh ter -co loured  ma te r i a l  i s  c a l c i t e  containing r a r e ,   s c a t -  

en t .  The bands a re   c lean-cut  and t h e r e  i s  v e r y   l i t t l e   g r a d a -  
t i o n  between  them. Such an  assemblage  and  dis t r ibut ion of 
minerals  seems t o   i n d i c a t e  a t u f f aceous   o r ig in ;   fu r the r ,  it 
i n d i c a t e s   o r i g i n a l   a l t e r n a t i n g   d e p o s i t i o n  of lime  and of f i n e -  
l y -g ranu la r   andes i t i c   ma te r i a l .  

Calcareous  greenstone i s ,  by in fe rence   r a the r   t han  by 

f r o m  mater ia l   conta in ing  75  per   cent .  o r  more of c a l c i t e   t o  
banded   g reen   rock   con ta in ing   l i t t l e  or no c a l c i t e .  The same 
greenstone,  whether  calcareous or  no t ,  i s  local ly   interbedded 
wi th   quar tz i tes   and   a rg i l laceous   quar tz i tes ,   in   bands   as  

r a the r   t han  a calcareous  banding  and may be  termed  si l iceous 
l i t t l e  as a f o o t   i n   t h i c k n e s s ;  some conta ins  a s i l i c e o u s  

greenstone.  

This   c lear ly   sedimentary  calcareous  greenstone  grades 

The g r e e n s t o n e s   i n   t h e   c e n t r a l  and wes tern   par t s  of t h e  
area  are   hornblendic   rocks and any c h l o r i t e   p r e s e n t  seems 
t o  have  been  derived from hornblende .   In   the   eas te rn   par t ,  
on t h e  'Xaterloo and Last  Chance claims,  greenstone  bands con- 
" 
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t a i n  no c a l c i t e ,   a r e  composed l a r g e l y  of shreddy  amphibole 
of secondary  or igin,  and may r e p r e s e n t   i n   p a r t  a t  l e a s t  meta- 
morphosed  impure  calcaEeous  sediments.  This  point i s  not  
c l e a r  and they  are   grouped  under   the same heading, more par- 
t i cu l a r ly   because   phys i ca l ly   t hey   appea r   t o   be   ve ry  similar. 

Rocks r i c h   i n  amphibole  occur on the   Wiar ton   c la im and 
a r e  mapped a s   s e p a r a t e   u n i t s .  These a re   s t r i ped   rocks   con ta in -  
i ng   an   apprec i ab le  amount o f  f ibrous  amphibole  and  represent 
ca l ca reous   s i l t y   s ed imen t s ,  now a l te red   whol ly  or i n   p a r t   t o  
amphibolite.  

Although  there i s  much c a r b o n a t e   i n   t h i s   p a r t  of  t h e  
s e r i e s ,  some of  which i s  now a l t e r e d ,   t h e r e  i s  v e r y   l i t t l e  
l imestone. Narrow bands of l imes tone   a l t e rna t ing   w i th   qua r t z -  

t ion,   occur  a t  the   nor th-wes tern   corner  of the  Cariboo  claim, 
i t e ,   a r g i l l i t e  and greenstone in a dominantly  greenstone  sec- 

Amelia claim,  but  none of t h i s   l i m e s t o n e  i s  prominent. The 
and l imestone and a r g i l l i t e   a r e   s e e n  t o  t h e   n o r t h  of t h e  

fmelia  claim,  .and i s  mapped sepa ra t e ly .  
only  prominent  band, 2 0  t o  30 f e e t   t h i c k ,   p a s s e s   t h r o u g h   t h e  

The a rea  i s  intruded on the  south-west by a l a r g e  body 

t h e  Osoyoos b a t h o l i t h .  I t  i s  a fresh-appearing,  grey,  gran- 
o f  g ranod io r i t e ,   co r re l a t ed  by Cockfiela  (1935, p. 1 2 )  wi th  

i s  on ly   s een   i n  t w o  small outcrops.  The body i s  approximately 
i t i c   r o c k   t h e   c o n t a c t  of which  with  the  sedimentary  ser ies  

d i r e c t i o n .  
2 miles   wide  and  several   t imes  that   length in  a north-wester ly  

Dyke-rocks a r e  nuinerous and may be   d iv ided   i n to   t h ree  
general  groups. The members of one  group  cut  the  granodio- 
r i t e   b u t  seem c l o s e l y   r e l a t e d   t o  it; they   inc lude   fe ldspar -  
porphyr ies ,   g ranodior i te  and d i o r i t e ,  and o c c u r   i n   t h e  wes- 
t e r l l   p a r t  of t h e   a r e a   i n   b o d i e s  as much a s  30 f e e t  o r  more 
wide. Members of  t h e  second  group  are commonly s t r o n g l y   a l -  
t e r e d  so  t h a t   p r e c i s e   d e t e r m i n a t i o n s   a r e   d i f f i c u l t .  They a r e  
of ra ther   f ine   g ra in ,   no t   p rominent ly   porphyry t ic   and   a re  
l a r g e l y   d i o r i t i c   i n   c o m p o s i t i o n .  They occur   throughout   the 
a r e a  and many are  encountered  in  the  Cariboo  workings;  one 
l a r g e  body occupies  the  bed of Rice  Creek and is  as much as 
200 fee t   wide .  Dykes o f   t he   t h i rd   g roup   i nc lude   d io r i t e s ,  
some 0f .which  are   hornslende-porphyries .  They c u t   t h e   q u a r t z  
veins  and  resemble some of  t he   Te r t i a ry   l avas   and   a r e   p rob -  
a b l y   T e r t i a r y  in  age. 

Metamorphism 

The banded rocks ,  with r a re   exceg t ions ,  are no t   s ch i s tose .  

- 8 -  



E a r l i e r   r e p o r t s   r e f e r   t o  them as gneisses,  which i s  a misnomer, 
a s   t h e   o r i g i n a l   c h a r a c t e r  i s  i n  most cases   p la in ly   ev ident ,  
and t h e   t e x t u r e  i s  n o t   g n e i s s i c .   g u a r t z i t e  so h ighly   a l te rec .  

t ance  of t h e  g ranod io r i t e   con tac t .  Uetamorphism i s  marked, 
a s   t o  mer i t  t he   t e rm  gne i s s  i s  seen only   wi th in  a sho r t   d i s -  

but  i s  of t h e   r e g i o n a l  and  hydrothermal  type, embodying r e -  
c r y s t a l l i z a t i o n  and s i l i c i f i c a t i o n ;   s e r i c i t i z a t i o n  i s  marked 
on vein-wal ls   but  i s  r e s t r i c t e d  t o  t h e  immediate v i c i n i t y  of 
ve ins .  A l l  rocks  have  been  s t rongly  recrystal l ized,   but   with 
the   except ion  of the   amphibol i tes  no new rocks  have  been  formed. 

ex ten t   a s   a l r eady   no ted .  Another e f f e c t  o f  t h e   g r a n o d i o r i t e  
Contact metamorphism  by t h e   g r a n o d i o r i t e  i s  o f   r e s t r i c t e d  

i s  t o  be   seen   in   tha t   l a rge   a rea  of greenstone  near   the  south-  

cu t   t he   rocks .  Many of the   dykes  of group 2 have   i r regular  
e r n   p a r t  of t h e   S a i l o r ,  where many t i n y   s t r i n g e r s  of a p l i t e  

boundar ies   and ,   par t icu lar ly  i n  t h e   c a s e  of t h e   l a r g e  dyke i n  
Rice  Creek,  tend t o  grade  into  the  surrounding  rocks.   Hydro-  
the rma l   a l t e r a t ion  i s  bel ieved  to   have  been  widespread,   e i ther  
accompanying or fo l lowing   reg iona l  metamorphism, and of t h i s  
a l t e r a t i o n   s i l i c i f i c a t i o n  i s  t h e  most  important and prominent. 

S i l i c i f i c a t i o n   h a s   b e e n   i n t e n s e  and widespread i n  t h e  
south-western  corner of' t h e  Slamet  claim. I t  i s  b e l i e v e d   t h a t  
h e r e   t h e   g r e a t e r   p a r t  of t h a t   l a r g e   s i n g l e   a r e a  mapped a s  
q u a r t z i t e  i s  a p roduc t   o f   s i l i c i f i ca t ion .  The ev idence   l i e s  
i n   t h e   f a c t   t h a t   t h i s  body i s  a lmost   en t i re ly  composed of 
quartz  which,  al though  granular and f a i n t l y  and  finely-banded, 
i s  d i f f e r e n t  f r o m  the   qua r t z  of any known q u a r t z i t e .  A t  t h e  
southern end t h e   q u a r t z i t e   a p p e a r s   t o   c r o s s c u t   t h e   b e d d i n g  of 
a band  of greenstone  and  on  the  western  margin  a 'greenstone 
band i s  seen t o  become progress ive ly  more s i l iceous,   narran 'er ,  
and to   die   out .   Microscopic   examinat ion of t h i s   l a t t e r   g r e e n -  
s tone  shows intense  replacement  by qua r t z .  

A second  major a rea  of s i l i c i f i c a t i o n  i s  found i n   t h e  

pears   o r iC; ina l ly   to   have   been   quar tz i te   in   l a rge   par t ,   bu t  
s t r u c t u r a l   f l e x u r e  on t h e  Okanagan claim.  Here  the  rock  ap- 

t h . i s  rock i s  now composed a lmos t   en t i r e ly  of quartz   and  the 
c l e a r l y  banded wi th   a rg i l l aceous   ma te r i a l .  On t h e   f l e x u r e  

bedding i s  almost   completely  obl i terated.  

___ 

post  of the   Car iboo   c la im,   nor ther ly  from t h e  main s h a f t  and 
I r r e g u l a r  masses o f  quartz  occur near   the   nor th-wes tern  

southerly  from  the  Cariboo dump. These  masses may, i n  a sense,  
be  considered  as   vein-quartz ,   but   the   lack of f o r m  and cont in-  
u i t y  and t h e  merging with  surrounding  rock  s t rongly  indicates:  
some replacement.  Similar  quartz  masses or  quartzose  zones 
a r e   s e e n   i n   o t h e r   l o c a l i t i e s .  I t  i s  not known what r e l a t i o n  
t h e r e  may be, i f  any,  between s i l i c i f i c a t i o n  and vein-formati.on. 

" 

-__ 
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St ruc tu re  

The sed imen ta ry   s e r i e s   r ep resen t s  a great   . th ickness  or" 
finely-bedded  rooks.  Although a d iv is ion   has   been  made i n t o  
two  main rock - types ,   t h i s  i s  on ly   a rb i t r a ry ,  and i s  made f o r  
c l a r i t y  of desc r ip t ion .  The ma te r i a l   a s   o r ig ina l ly   depos i t ed  
consis ted  of   intercalated  sands,  s i l t s ,  sha le s ,  marls and  pre- 

of p u r i t y  and i n  many oases   in te rgrada t iona l .  The prominent 
sumably tu f f aceous   ( andes i t i c )   ma te r i a l ,   i n   va ry ing   deg rees  

f e a t u r e  of th i s   assemblage  i s  the   f i neness  of the   bedding  
which i n  some cases  i s  of microscopic   thickness .  

As p rev ious ly   s t a t ed ,  some of the   mass ive   g reens tone  
may represent  igneous  rock,  but a l l  a p p e a r s   t o  be  bedded. The 

t i n c t  and c h a r a c t e r i s t i c  member of t h e   s e r i e s :  
abnormai rock-type  termed  calcareous  greenstone i s  a d i s -  

Lack of d i s t i n c t i v e   h o r i z o n s ,  heavy  cover,  and much f a u l t -  
ing  make measurements of thickness  impossible  and  study of t h e  
s t r u c t u r e   e x t r e m e l y   d i f f i c u l t .  

The genera l   s t r ike   o f   the   sed iments  i s  north-wester ly  and 
the   d ip   nor th-eas tward ,   bu t   there  i s  both  major  and  minor  con- 
to r t ion .   The re  i s  a n   i r r e g u l a r   s y n c l i n a l   f o l d   t h a t   p a s s e s  
th rough   t he   Sa i lo r  and  Maple.Leaf  claims.  This i s  an  over- 
tu rned   sync l ine   wi th  a steep  north-westward  plunge  and a s t eep  
north-eastward  dip.  Study of Fig.  2 shows the  presence  of  
t h i s   s t r u c t u r e  and i t s  g r e a t   i r r e g u l a r i t p   b u t   f a u l t i n g ,  some 
proved  and some a necessary   pos tu la t ion ,  makes complete  anal-  
ysis   impossible .  

t h e   r e g i o n a l   a t t i t u d e   w i t h   o n l y   m i n o r   d e v i a t i o n s .  The mos t  
The sed imen t s   i n   t he   ea s t e rn   pa r t  of t h e   a r e a   m a i n t a i n  

prominent  minor  folds  are a f lexure   pass ing   th rough  the  __ Okan- 
, ~ . g a n  claim  and  another   north of  the  Cariboo,  on t h e   n o r t h e r l y  
s i d e  of Rice  Creek.  Elsewhere  there  are a few, apparent ly  un- 
impor t an t ,   changes   i n   s t r i ke  and d i p   b u t   i n  many p l a c e s   t h e  
thinly-banded  rocks  are  seen to   be   c r enu la t ed ,   p l i ca t ed  and 
loca l ly   b recc ia t ed . .  

Faul t ing   has   been   widespread   and   in t imate ly   a f fec ts   the  
progress  of  mining. The complicated  system of f a u l t s ,   i n c l u d -  

Cariboo  workings, will be d i s c u s s e d   i n   d e t a i l   i n  a l a t e r   s ee -  
ing  low-angle  thrusts of l a r g e  movement, t h a t   o c c u r   i n   t h e  

t i o n .  I t  shou ld   be   no ted   t ha t   t hese   f au l t s   have   l i t t l e   no t i ce -  
a b l e   e f f e c t  on t h e   s u r f a c e   d i s t r i b u t i o n  of rock - types   i n   t he  
v i c i n i t y  of the  Cariboo, a f a c t   t h a t  i s  of great   importance 
when at tempting t o  cor re la te   ind iv idua l   hor izons  and t o  pro- 
j e c t   h o r i z o n s  a t  depth.  
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f a u l t  i s  demonstrated on the   sur face ,  namely t h a t  t o  t h e  eas-; 
Apar t   f rom  those   fau l t s   t raced  f r o m  underground  only on13 

of Edward VI1 claim.   Other   important   faul ts   undoubtedly  exis t ,  
bu t   t he re  3 s  no d i r e c t  proof o f  t he i r   occu r rence  or exact   posi-  
t i o n .  Two prominent  gullys  south of the  Cariboo dump and ex- 
tending  souther ly   towards  the  power- l ine  probably  indicate  

inlaterloo and  Fontenoy  claims also  probably i n d i c a t e   f a u l t s .  
f a u l t s .  Severa l   nor ther ly- t rending   gu l l ies  on the   Wiarton,  

Economic Geology 

most  abundant  mineral i s  pyr i te .   Lesser  amounts of s p h a l e r i t e ,  
ga lena ,   cha lcopyr i te   and   ra re ly   t e t rahedr i te   and   pyr rhot i te  
a re   a l so   p resent .   Nat ive   go ld  i s  reported  to   have  been prom- 

most prominent ve ins  s t r i k e  e a s t e r l y  and cu t  t h e  bedded s e r i e s  
i nen t  i n  some veins ,  notably the  Cariboo and Waterloo. The 

commonly a t   l a rge   ang le s .   O the r ,   l e s s   impor t an t   ve ins   s t r i ke  
a t   d i f f e r e n t   a n g l e s  and some follow  the  bedding. A l l  b u t   t h e  
l a t t e r   d i p   s t e e p l y :  

I s inera l iza t ion  i s  confined t o  q u a r t z   v e i n s   i n  which t h e  

The v e i n s   a r e   q u a r t z - f i l l e d   f i s s u r e s   w i t h ,  commonly, f r e e  
wa l l s .  They range i n  width  from 1 inch t o  10 or more f e e t ,  
and v a r i a t i o n s   i n  form, a t t i t u d e  and  metal  content  occur  along 
b o t h   s t r i k e  and d ip .  Some small s t r i n g e r s   a r e   f r o z e n   i n   q u a r t z -  
i t e  and of t hese  some have the  appearance of having  been formed 
during metamorphism of the  rocks;   the   quartz   having  been  de-  
r i v e d   f r o m t h e   r o c k  body i t s e l f .   T h i s   p o i n t   i s   n o t   c l e a r ,  how- 

t o   p r o c e s s e s  o f  s i l i c i f i c a t i o n ,   a s   c o n t r a s t e d   w i t h   f i s s u r e :  
ever,  and such   s t r ingers  may be t r u e   v e i n s  o r  may be r e l a t e d  

be, i f  any ,   be tween  f i s sure- f i l l ing  and t h e  prominent  regional 
f i l l i n g .  I t  i s  not  known, moreover,  what r e l a t i o n   t h e r e  may 

s i l i c i f i c a t i o n   n o t e d   i n  a previous  sect ion.  

. .  

depending on t h e  cha rac t e r  o f  the   wal l - rock .  They a r e  f o r  t h e  
The-quar tz  ve ins   bear  d i f f e r e n t   r e l a t i o n s  t o  t h e   w a l l s  

mos t   par t   f ree ,   as   a l ready   no ted ,   bu t   in   the  more quartzose 
r o c k s   t h e   v e i n s   t e n d   t o  merge wi th   t he  walls and t o  pene t r a t e  
them with  small  and i r regular   o f fshoots .   In   ca lcareous   g reen-  

f i s s u r e .  The ve in   t ends  t o  be somewhat more i r r e g u l a r   i n   f i n e -  
s tones  of t h e  Cariboo  workings t h e   v e i n  occupies a clean-cut  

ly-banded  argi l laceous  quartzi tes  and g rey   s i l t y   s ed imen t s ,  
and, i n   q u a r t z i t e s ,   t e n d s   t o   g r a d e   i n t o   s h a t t e r e d   w a l l s .  I n  
t h e  same workings a band of sof t   b io t i te -bear ing   sed iments  
f a i l s   t o   m a i n t a i n   t h e   v e i n   s t r u c t u r e .  

g ranodior i te .   Rare   d ior i t ic   Ter t ia ry   dykes   a re   pos t -minera l .  
Xall   rocks,   except in t h e   s i l i c e o u s   s e d i m e n t s ,   a r e   s t r o n g l y  

Quar t z   ve ins   cu t   a l l   p r inc ipa l   rock - types ,   i nc lud ing  
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al tered.   This   has   been a process  of s e r i c i t i z a t i o n ,  accom- 
panied by the   format ion  of small  amounts of c a l c i t e  and quar tz .  

which f a i l e d   t o   r e p l a c e   t h e   d a r k e r   a r g i l l a c e o u s   m a t e r i a l   i n  
I n   t h e   s i l i c e o u s   r o c k s   a l t e r a t i o n   h a s   b e e n  by s i l i c i f i c a t i o n  

t h e   w a l l s  of t h e   v e i n .  

HISTORY. 

Rock Creek  and i t s  t r i b u t a r i e s   b u t   t h e  f i r s t  discovery of 
Gold was mined a s   ea r ly   a s   1860  from t h e   p l a c e r s  on 

upper  Jolly  Creek i n  1884. The Cariboo  vein was discovered 
lode-gold was made w i t h   t h e   s t a k i n g  of t he   V io to r i a   c l a im on 

t h r e e   y e a r s   l a t e r  and immedia te ly   a t t rac ted   cons iderable   in t -  
e r e s t .   I n   s p i t e  of t h e   f a c t   t h a t   a c c e s s  was o n l y   b y ' t r a i l  for 
seve ra l   yea r s   t he rea f t e r ,  a considerable  amount o f  work  was 
done on t h i s  and o ther   sho7i ings   in  Camp McKinney. 

Amelia, the  only  successful  mine,  kt severa l   o ther   p roper -  
t i e s   r e c e i v e d   a t t e n t i o n .  P r i o r  t o  1894, when the  Cariboo 
m i l l  was ins t a l l ed ,   sha f t s   were   sunk  on the  Eureka,  Alice,  
- h a ,  Maple Leaf,  Pontenog,  Anarchist and o ther   c la ims .  
La ter  when the  Cariboo commenced paying  dividends,  the  Minnie- 
ha-ha,   Sailor and 8a te r loo   were   deve loped   i n   an   a t t empt   t o   e s -  
tab l i sh   another   p roducer  i n  t h e  camp. 

The h i s t o r y  of t h e  camp i s  l a r g e l y   t h a t  of t h e  Cariboo- 

The S a i l o r  and  Minnie-ha-ha  properties  were  consolidated 
i n  1900  and a 5-stamp m i l l  was i n  opera t ion  for t h r e e  weeks 
i n  March of  t h a t   y e a r ,   a f t e r  which   da te   the   p roper ty   c losed  
and t h e   s h a f t s   f i l l e d   w i t h   w a t e r .  A 5-stamp mill was erec ted  
on t he   Wate r loo   i n  1899; it ran for a month o n l y   i n   t h a t   y e a r ,  

of i n t e r e s t  i n  1902. The Pontenoy  shaf t  was deepened i n  1899 
spasmodically%  1900 and c losed  down f o r  good a f t e r  a r ev iva l  

and a s h a f t  was sunk on t h e  Ramloops dur ing   the  same year .  

The Cariboo and Amelia claims  were  incorporated a t  an 

a d i t  was d r i v e n  and two sha l low  sha f t s ,  a n d ,   l a t e r   t h e  main 
e a r l y   d a t e  and  were developed  from  the t ime of discovery.  An 

s h a f t  was sunk. I n  1894 the  Cariboo Mining  and Mi l l ing  Com- 
pany of Spokane erec ted  a 10-stamp mill which was i n   o p e r a t i o n  
by May t h e  f i r s t ,  producing  both  bul l ion and concent ra tes .  
During the   next   few  years   the   annual   p roduct ion  was i n   e x c e s s  
of $100,000 per   year ,   the   recovered   va lue   per   ton   r i s ing  f r o m  
about $11 i n   t h e   o r i g i n a l  workings t o  $17 o r  $18 a t  depths t o  
175 f e e t .  Gold was valued a t  $20 an  ounce. 

Mining  and Mi l l ing  Company Limited of Toronto, when i n   a d d i -  
t i o n   t o   t h e   C a r i b o o  and  Amelia t h e  company owned the   A l i ce ,  

I n  1898 t h e  company"s name was changed t o  Cariboo-McKinney 

__ 
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Emma, Maple  Leaf  and Sawtooth,  and  held a c o n t r o l l i n g   i n t e r e s t  
i n   t h e  Okanagan. The mi l l ing   capac i ty  was i n c r e a s e d   t o  20 
stamps l a t e   i n   t h e  same year .  

- 

The fol lowing  year ,   1899,   the  grade of o r e  was somewhat 
reduced owing, according t o  t h e   o l d   r e p o r t s ,   t o   t h e   i n c l u s i o n  
of much rock  from  development  work. The c o s t  o f  development 
was heavy  and  diamond-drilling was resor ted   to .   Div idends  
reached a t o t a l  of $459,337 by t h e  end  of 1900, and only 
$50,000 add i t iona l  was pa id   in   succeeding   years   ( in  1902) .  
Operations  were  suspended a t  t h e   c l o s e  of  1903. 

down o t h e r   i n t e r e s t s   d e w a t e r e d   t h e   s h a f t   t o   t h e  No. 4 l e v e l ,  
bu t  when it was d i scove red   t ha t   t he   o ld   s topes   were   l a rge ly  
exhausted  the mine was  allowed t o  f i l l  again.  

A few y e a r s   a f t e r   t h e  Cariboo-McKinney Company closed 

A r ev iva l  of i n t e r e s t   t o o k   p l a c e   i n  1917 and 1918 when 

was b u i l t .  The Consolidated  Mining  and  Smelting Company of 
t h e  West  Kootenay Power and  Light Company's t r a n s m i s s i o n   l i n e  

Canada Limited  opt ioned  twenty-nine  c la ims  in   the camp and 
ca r r i ed   ou t  some sur face   explora t ion .  A t  about  the same t ime 
two men worked  over  part   of  the  tai l ings dump and  shipped 
n ine   tons  of concent ra tes .  

The Waterloo and F'ontenoy shafts  were  dewatered i n  1929 
by Charles  F. Law of Vancouver, bu t  no work was done. I n  
1932 and succeeding  years   the Gold E i l l  group  north-westerly 

H i l l  Mining Company Limi ted   under   the   d i rec t ion  of  John  Car- 
from the  Cariboo  holdings was developed by Camp McKinney Golcl 

michael.  A f o r e s t   f i r e  swept t h e   e n t i r e   a r e a   i n   t h e  same year ,  
d e s t r o y e d   a l l   t h a t  remained o f  Camp McKinney and burned t h e  
c o l l a r s   o f   t h e   s h a f t s .  

Bralco Development  and Investment Company of Vancouver . 
optioned  the  Cariboo  holdings and a number o f  o ther   c la ims   in  

was done.  Five diamond d r i l l - h o l e s  were  put down t o   e x p l o r e  
1934; the  claims  were  re-surveyed and some l i t t l e   s u r f a c e  work 

the   wes te rn   ex tens ion  of the  Cariboo  vein,   but   the   opt ion wa:; 
dropped. 

I n  1939  Pioneer Gold Mines of B. C .  Limited  optioned  the 
Cariboo-Mcliinney, Sai lor ,   Wiar ton and other   holdings and  de- 
watered  the  Cariboo  mine. Work s t a r t e d  on Apri l   25th and pro- 
gressed   un t i l   October ,  when t h e   o p t i o n  was re l inquished .  The 
Cariboo  workings  besides  being  dewatered,  were  surveyed, 

done  underground and several   holes   were put down from the   su r -  
sampled and thoroughly examined. Some diamond-dri l l ing was 

f a c e .   k t   t h e   c l o s e  of  1939 the  Cariboo mine was f i l l i n g  w i t h  
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w a t e r   f o r   t h e   t h i r d   t i m e   i n   f i f t y   y e a r s .  

L a t e   i n  1939, a f t e r   P i o n e e r   r e l i n q u i s h e d   t h e i r   o p t i o n  
o the r   i n t e re s t s   ob ta ined  a l e a s e  on  the'ih'iarton  and  sank a 
s h a f t  down a ve r t i ca l   d i amond-d r i l l   ho le   pu t   i n  by Pioneer.  
Resul t s  of t h i s  work a r e   n o t  known. 

t o  69,581 ounces of gold and  6,359 ounces of s i l v e r  from  123,457 
The to t a l   p roduc t ion  from t h e  Cariboo property amounted 

t o n s .  Some d e t a i l s  of mining and m i l l i n g  as gathered  f rom  the 
o ld   r epor t s  may be  of i n t e r e s t ,   b e c a u s e   p r a c t i c a l l y   a l l   a v a i l -  
ab l e   o re  was ex t r ac t ed   be fo re   t he  mine was  abandoned  and t h e  
f o l l o w i n g   g e n e r a l   f i g u r e s   h e l p   t o   t e l l   t h e   s t o r y  of t h e  open 
s topes .  

Ten stamps  were i n   o p e r a t i o n   a t  a capac i ty  of  about 
7,000 t o n s  a year  from May 1894 t o  October  1898, when t h e  m i l l  
was i n c r e a s e d   t o  20 stamps  andJhe  capacity t o  between 15,000 
and 16,000 tons a year .   Concentrates   were  shipped  throughout  
t h e   o p e r a t i n g   p e r i o d   i n   t h e   r a t i o  o f  1 t o n  t o  every 25 o r  30 
tons  of o re   mi l l ed .  The g r e a t e r   p a r t  of t he   r ecove ry  was i n  
b u l l i o n  of a f ineness  of 635 gold  and  340 s i l v e r  (1897  f igure)  
and  about  13 o r  14  per  cent.  of t h e   t o t a l  was r ecove red   i n   t he  
concent ra tes .   F igures   a re   incomple te   bu t   the   percentage   va lue  
i n  the   concen t r a t e s  seems t o  have  ranged  between 7 and 20;. t h e  

account f o r  t h e  unsubs tan t ia ted  r e p o r t s   t h a t  the   percentage  o f  
smaller  f i g u r e  i s  for 1895  and t h e   l a r g e r   f o r  1902,  which may 

f ree   go ld   decreased   wi th   depth .  The data a r e   a c t u a l l y   t o o  
meagre t o  make any  such general izat ions.   Value o f  the  concen- 
t r a t e s  seems t o  have  ranged  between  $40  and $80 per   t on ;  i n  
1897 a t y p i c a l   a s s a y  was 35 per   cent .   i ron,  9 per  cent.  s i l i -  
ca,  and l e s s   t han   10   pe r   cen t .   z inc .  

. t h a t ,   i n  1902,  12.8  per  cent of t he   g ros s   va lue  was s o  l o s t ,  
amounting t o  $1.27 on $9.96  mill-heads. 

There  are no f i g u r e s  on t h e   t a i l i n g s   l o s s e s   o t h e r   t h a n  

There i s  cu r ren t  a b e l i e f   t h a t   t h e   t a i l i n g s   c a r r y   s e v e r -  

have  been made t o  reconcent r .a te   the   o ld  dumps, bu t  t h e s e  a t -  
a 1   d o l l a r s  per   ton  a t  p re sen t   p r i ces ,  and seve ra l  a t tempts  

tempts   were  short- l ived.  Two l i b e r a l   c u t s   t h r o u g h   t h e  main 
body of t h e   t a i l i n g s   p i l e ,   t a k e n  by the   wr i te r ,   assayed   each:  
Gold, O"Q8 02. per   t on .  The gr inding  was coarse ,  and c e r t a i n -  

mi l l i ng .  
l Y  a be t t e r   r ecove ry  i s  t o  be expected by  modern  methods of 

The recovered  value of a l l   o r e   m i l l e d  was i n  excess of 
0.56 02. in gold  per   ton,   wi th   an  addi t ional   a lmost   negl igi-  
b l e  amount of s i l v e r .  The highest   grade of o r e  was obtained 
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p r i o r  t o  1900, a t t a i n i n g   i n  one  year a recovered  value of 
about 1 .0  0 2 .  i n   g o l d   p e r   t o n .  ' In l a t e r   yea r s   bo th  loxv-grade 
ma te r i a l  and  development-rock  were  put  through  the m i l l ,  and 
t h e r e  i s  EO reason  to   suppose  that   the   s topes on NO. 5 and 
No. 6 l eve ls   were   no t   as   r ioh   as  many c l o s e r   t o   t h e   s u r f a c e .  

t on .   F re igh t  and  treatment on concent ra tes  amounted t o  $19 
Mining c o s t s   ( i n   1 8 9 7 )  were $4 and m i l l i n g   c o s t s  $2 per 

were  $30 t o  $35  per t o n .   F i r m o o d   f o r   t h e   b o i l e r   p l a n t   c o s t  
per   ton.  In t h e  same year   f re ight ing  charges   f rom  Pent ic ton 

$1.75  per  cord. 

The method of mining  can  only be guessed a t  but,   judging 
from  the number of s t u l l s   p r e s e n t ,   f u l l   s h r i n k a g e - s t o p i n g  was 

t h e r e  i s  evidence of platforms and  "catwalks" t o  ind ica te   th&t t  
not employed.  Although a l l   s t o p e s  were  cleaned  and some f i l l .ed 

many stopes  were  open or p a r t l y  open  during  the  progress  of 
mining. A l l  s t u l l s  were s e t   s o l i d l y   i n   d e e p ' h i t c h e s ,  indica-1;- 

a t  a time  and trammed 400 ? e e t   t o  a su r face   b in  and an  addi- 
ing   g rea t   l abour   and  no small cos t .  Ore. was hois ted  one ca r  

t i o n a l  400 f e e t   t o   t h e  m i l l .  

t h o s e   s e c t i o n s   t h a t   f o l l o w   t h e   v e i n   t h e r e  i s  v i r t u a l l y  no s h a f t  
l e f t .  The genera l   condi t ion  of t h e  mine when dewatered was 
good. fill t imber   below  the  adi t - level  was sound,  although 

was very l i t t l e  dangerous  ground i n  t h e  s topes ;  the   ve in-wal l s  
a l l  n a i l s  were gone,  making ladders  and chutes  unsafe.   There 

a r e  smooth and are   no t   shee ted  o r  slabby.  There-was a cave 
on No. 4 l e v e l   e a s t  of t h e   s h a f t  some 100 f ee t   l ong  owing t o  
sloughing of ground  beneath a l a r g e   f l a t   f a u l t  above t h e  bac:k 
of t h e   t u n n e l .  Caving  from the  surface  above No. 3 leve l   wes t  
r e s u l t e d  in the   accumulat ion of s,ome rock  and  surface  sand and 
gravel  on No. 4 l e v e l   w e s t   t h a t   n e a r l y   f i l l e d   t h e   t u n n e l   i n  
some p laces .  

S topes   were   ex tended   r i gh t   t o   t he   ma in   sha f t ,   so tha t  in 

DESCRIPTION OF PROPERTIES. 

ANARCHIST. B.  Rowley of New Westmins te r ,   l i es  t o  the   south-  

o d i o r i t e .  
s lopes  at  a low a n g l e   t o   t h e   s o u t h .  I t  i s  wholly  within  gran- 

This  crown-granted  claim,  last  owned by James 

west of Camp McKinney proper on a h i l l s i d e   t h a t  

One of t h e   e a r l i e s t   c l a i m s  i n  t h e   d i s t r i c t   t o   r e c e i v e  de- 
velopment,  the  Anarchist  never  produced  and  has  long  lain  idle. 
In t he   ea r ly   sp r ing  o f  1.939, Mining Corporation of Canada de- 
watered   the  two deeper   shaf ts   and  thoroughly sampled a l l  show- 
ings.   Resul ts   were not s u f f i c i e n t l y   i n t e r e s t i n g   t o   w a r r a n t  de- 
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velopment, and t h e   s h a f t s  had a g a i n   f i l l e d  by t h e   t i m e  of t h e  
wr i te r ' s   examinat ion .  

The re   a r e  two ve r t i ca l   qua r t z   ve ins   f rom 40 inches t o  10 
f e e t  wide.  These a r e   n e a r l y   p a r a l l e l ,   a r e   a b o u t  50 f e e t   a p a r t ,  
and s t r i k e  on an   average   nor th  20 degrees   eas t .  The quartz  
i s  almost  barren  and i s  cha rac t e r i zed  by prominent  partings 

walls. Spa r se   mine ra l i za t ion   i nc ludes   py r i t e  and r a re ly   any  
of  se r ic i te   loca lLy  very   c lose ly-spaced  and p a r a l l e l   t o   t h e  

cha lcopyr i t e ,   ga l ena   and   t e t r ahedr i t e .  

A s h a f t  sunk on t h e   e a s t e r n   v e i n ,   e l e v a t i o n  of 4,285 f e e t ,  
i s  perhaps 30 f ee t   deep .  The v e i n  as seen a t  t h e   c o l l a r  i s  
4 l / 2  feet   wide  and  consis ts   of   wel l -banded  quartz .  Two p i t s  
and some s t r i p p i n g   l i e  70 and 120 f e e t   t o   t h e   s o u t h  where two 
faults have o f f se t   t he   sou the rn   b lock  a few f e e t   t o   t h e   e a s t .  

f ee t   sou the r ly   f rom  the   uppe r   sha f t  and i s  a t   a n   e l e v a t i o n  of 

v e i n  i s  exposed by an  opez-cut 75 f e e t   s o u t h e r l y  and approxi-  
4,235 f e e t .  The banded quartz  i s  about 6 f e e t  wide. This  

mate ly   200   fee t   nor ther ly  and a t t a i n s  a maximum w i d t h  of aboLt 
S f e e t .  I t  i s  f a u l t e d   i n  a manner similar t o   t h e   o t h e r   v e i n .  
Old r e p o r t s   r e f e r   a l s o   t o  f l a t  f a u l t i n g .  

A shaf t   about   30   fee t   deep  on t he   wes t e rn   ve in ,  i s  320 

This  group of e igh t   c l a ims ,   t he   ou t l i ne  o f  which 
GOLD HILL. i s  n o t   f u l l y  shown on t h e  map, l i e s   s o u t h  of t h e  

H i l l  Mining CoD-pany Limited, 703 Dominion Building,  Vancouver, 
Edward VII. I t  i s  owned by Camp MoKinney Gold 

B.  C .  Work  commenced on t h i s   p r o p e r t y   i n  1932  and included 
s inking a s h a f t ,   d r i v i n g   a n   a d i t ,  and  re-examination  of  old 

repor ted  to be on Gold H i l l  No. 4 claim, was not  seen by t h e  
showings. No work was bein6  done i n  1939. A 60-foot   shaf t ,  

w i t e r .  

and a blacksmith-shop is  a t  t h e   a d i t   p o r t a l .  The a d i t  i s  on 
t h e   L i t t l e   B i l l y   c l a i m  a shor t   d i s tance   nor th   o f   the   cab in .  
The rooks   a r e   ch i . e f ly   qua r t z i t e s   bu t   i nc lude  narrow  bands of 
greenstone; a number of  dykes cu t   t hese   rocks .  

A frame-building i.s a t   t h e  end  of a short   branch-road 

The a d i t ,   e l e v a t i o n   4 , 5 4 0   f e e t ,  i s  d r iven   i n   an   ave rage  
d i r e c t i o n  of no r th  64 degrees  west f o r  390 f e e t .  I t  commences 
as a d r i f t  on a q u a r t z   v e i n ,   s t r i k e   n o r t h  48  degrees  west,   dip 
70 degrees  north-eastward,  which i s  followed f o r  60 f e e t .  
This   ve in  is 40 t o  48 inches  wide, i s  e s s e n t i a l l y   p a r a l l e l  to 
t h e   q u a r t z i t e s ,  and c o n s i s t s  of d e n s e   w h i t e   t o   b l u i s h   c h a l c e -  
donic   quar tz ;   very   scanty   minera l iza t ion   inc ludes   pyr i te   and  
p y r r h o t i t e .  Twenty f e e t   i n  from t h e   p o r t a l   t h e   v e i n  narrows 
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t o  12 inches  and a t  60 f e e t   f a d e s   o u t   i n t o   s i l i c i f i e d   r o c k ;  
severa l  small n o r t h - s o u t h   f a u l t s   o f f s e t   t h e '   i n n e r  segments t o  
t he   no r th .  

encountering some sheared ground and s h o r t  sec t ions  of quartz 
The a d i t  t h e n  t rends  no r th  75 degrees w e s t   f o r  150 f e e t ,  

up t o  10 inches   in   wid th ;  The innermost  130  feet  follows a 
s l i p   t h a t   s t r i k e s   n o r t h  58 degrees  west and d ips  70 degrees 
north-eastward;   there  i s  a discontinuous  and  narrow  quartz 
s t r i n g e r   i n   t h e   f o o t - w a l l  of t h i s   s l i p .  The rocks  include 
a rg i l l aceous  and impure q u a r t z i t e  and some banded greenstone; 
sheared  ground i s  encountered  throughout   the  adi t .  

A s e r i e s  of p i t s  and  open-cuts,  elevation  4,645  feet  ex- 

t h e  Edward VII; t h e   v e i n   s t r i k e s   n o r t h  75 degrees  east   and 
p lo re  a ZOO-foot length  of vein  175  feet   south-wester ly   f rom 

dips  75 degrees  southward. The bes t   quar tz  i s  s e e n   i n   a n  8 -  

w a l l  of a shear-zone 3 1/2 t o  4 1/2 f e e t   w i d e .  In t he   o the r  
Foot p i t ,  where t h e   v e i n  i s  2 0  t o  36 inches w i d e  on t h e   f o o t -  

showings, some of which are   caved ,   the   ve in  i s  as  narrow  as 
9 inches .  In t h e   8 - f o o t   p i t   t h e   q u a r t z   c o n t a i n s   t r a i n s   a n d  
masses of py r i t e   wh ich   a r e   sha t t e red  and veined w i t h  quar tz .  
A sample  chipped  across 28 inches   on   the   eas te rn  end of t h e  
p i t   a s sayed :  Gold, t r a c e ;   s i l v e r ,   t r a c e .  A sample of se-  
l ec t ed   ma te r i a l  from t h e  dump assayed: Gold, t r a c e ;   s i l v e r ,  
t r a c e .  

An old  shaf t ,   perhaps 2 0  f ee t   deep ,  i s  380 f ee t   sou th -  
wes te r ly  f r o m  t h e  above p i t .  I t  i s  in   g reens tone ,  and t h e r e  

wes te r ly  from t h i s  s h a f t  i s  d r iven   132   f ee t   i n   an   ave rage  d i r -  
i s  a l i t t l e   q u a r t z  on t h e  dump. An a d i t ,  175 f ee t   no r th -  

e c t i o n  of no r th  27 degrees  west.  The a d i t  seems merely  explor- 
a t o r y ,   s t a r t i n g  on t h e  f o o t - w a l l  of a greens tone-quar tz i te  
con tac t  tha t  s t r ikes  about  north  40  degrees w e s t  and d ips  
s teeply  north-eastward.  No v e i n  i s  d isc losed .  

On t h e  Eureka  claim 250 f e e t   w e s t e r l y  

which i s  caved.  This shaf t  was appar-  
e l eva t ion  4,572 f e e t ,   t h e   c o l l a r  of 

e n t l y  sunk i n  1889. The Annual Reports ,   Minis ter  of  Mines, 
B r i t i s h  Columbia, s t a t e   t h a t   t h e   d e p t h  of t h e   s h a f t  i s  159 
f e e t   a n d  a d r i f t  112  f e e t  i n  l e n g t h   e x i s t s  a t  the   80 - foo t  
l eve l .  The ve in  i s  as much a s  9 f e e t w i d e ,  w i t h  on ly   loca l  
va lues ,  and f l a t  f a u l t s   a r e   e n c o u n t e r e d   t h a t   d i s p l a c e   t h e  low- 
e r  segment of t h e   v e i n   t o   t h e   s o u t h .  

EUREKA AND . .  SAILOR from t h e  Maple Leaf is an o ld  sha f t ,  
S'DPCTTON. 

The dump i s  l a rge ly   qua r t z  t h a t  i s  f o r   t h e  most p a r t  bar- 
r e n ;   t h e r e  i s  one p i le   o f   quar tz   wel l   minera l ized   wi th   pyr i tc  
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and a l i t t l e   c h a l c o p y r i t e .  The e v i d e n c e   p o i n t s   t o  a l a r g e  
ve in   w i th   on ly   l oca l   su lph ide .  A sample of  t he   bes t   mine ra l -  
ized  quartz   assayed:  Gold ,  0:26 o z .  pe r   t on ;   s i l ve r ,  0.8 oz. 
per   ton .  

extends from nea r   t he  main s h a f t  for 200 f e e t   i n  a d i r e c t i o n  
A s e r i e s  of strippings,   open-cuts  and  one  20-foot shaft 

south 68 degrees   eas t ,  beyond  which po in t   t he   ve in  i s  t r aced  

wes tern   sec t ion  of these   workings   the   ve in  i s  from 4 t o  6 f e e t  
an   add i t iona l   50   f ee t   sou th  45 degrees   eas t .  In t he   no r th -  

wide and i n   t h e   s o u t h - e a s t e r n ,  it i s  from 1 t o  3 f ee t   w ide .  
The ve in  i s  in   g reens tone  and  contains l i t t l e   m i n e r a l i z a t i o n .  

Th i s   ve in  may o r  may not   be   the  same as t h a t  on t h e  Maple 
- Leaf, which may or may not r ep resen t   t he   wes t e r ly   con t inua t ion  
of the   Cariboo  vein.  

post  i s  an   o ld   shaf t   perhaps  50 f e e t  deep, now inaccess ib l e .  
I t  i s  t i m b e r e d   t o  t h e  surface  and  surrounded  by a dump. The 
dump c o n s i s t s  of f inely-banded  and  contor ted  argi l laceous 
q u a r t z i t e ,  much of which  contains  graphitic  partings  and some 

5 by 7 f e e t ,   t r e n d   e a s t ,  i s  j u s t   t o   t h e   w e s t  of t he  shaft  and 
con ta ins   i r r egu la r ,   g l a s sy ,   i n j ec t ed   qua r t z .  A mass of quar t z  

may r e p r e s e n t   t h e   v e i n   b u t   t h e r e  i s  nothing on t h e  dump t o  sug- 
g e s t   t h a t  a v e i n  o r  any  minerals  except  sparse  pyrite  were  en- 

only.  
countered.  Open-cuts for 300 f e e t  t o  t h e   e a s t   a r e  i n  d r i f t  

On t h e   S , a i l o r   F r a c t i o n ,   j u s t   n o r t h  of t he   Sa i lo r   co rne r -  

and some r e c e n t   s t r i p p i n g  and  open-cutting  about 70 f e e t  i n  
l eng th  o n  a v e i n  which s t r i k e s   s o u t h  70 deg rees   ea s t  and i s  

although  poorly  exposed; it var ies   in   appearance ,   f rom  whi te  
appa ren t ly   nea r ly   ve r t i ca l .  The quar tz  i s  about 5 f e e t  wide, 

and c o a r s e l y - c r y s t a l l i n e   t o ' b l u i s h  and  dense.   Mineral izat ion 
i s  l a r g e l y   r e s t r i c t e d   t o   t h e   e a s t e r n   e n d ,  and c o n s i s t s  of py- 
r i t e  and spa r se   cha lcopyr i t e ;  some mass ive   pyr i te   has  come' 
from a p i t . 2 0   f e e t  from t h e   e a s t e r n  end and a sample 'of   th i s  
from t h e  dump assayed: Gold, '0.06 o z ,   p e r   t o n ;   s i l v e r ,  0.4 
02. per   t on .  The vein  has   not   been  located t o  the  west   under  
a cover of g l a c i a l   d r i f t .  

Wes te r ly   f rom  th i s   sha f t ,  on t h e  small creek, i s  some old 

SAILOR AND 
Considerable work was done on these   c la ims  

MINNIE-IIA-HA. Con.solidated Gold Mining  and Mi l l ing  Company, 
which  were  amalgamated i n  1900 a s   t h e   S a i l o r  

Company Limited,   Toronto).  A 5-stamp m i l l  on t h e  Minni,e-ha-ha 
Of Toronto (c/o the  Trusts   and  Guarantee 

r an   fo r   t h ree   weeks   i n  March 1900 and the   p roper ty   c losed  down 
l a t e r   i n   t h e  same year .  

- 18" 



The Minnie-ha-ha shaf t ,   e leva t ion   4 ,325   fee t ,  i s  repor ted  
t o  be 200 f e e t  deep,  with 600 f e e t  of d r i f t i n g   a t   t h e  l O O - f O O t ,  

a l l   t h a t   c a n  now be  seen i s  6 t q  S f e e t  of rock  above  water  and 
150-foot  and  200-foot  levels. The collar  has  been  burned  and 

d e b r i s .  The rock i s  greenstone,   cut  by minute  quartz-feldspar 
veinlets ;   under   the  microscope it is seen   t o   con ta in   cons ide r -  
a b l e   c a l c i t e ' w h i c h   o c c u r s   p r i n c i p a l l y   i n   l a r g e   g r a i n s  and ap-  
p e a r s   t o  be i n   p a r t   a t   l e a s t   s e c o n d a r y .  The s t rong ly  bleach.ed 
vein-walls  have  been  altered  with a breaking down of o r i g i n a l  
c o n s t i t u e n t s  and formation of s e r i c i t e  and c a l c i t e  and perha.ps 
some secondary   quar tz ;   there   i s  a l i t t l e   p y r i t e   i n   t h i s   w a l l -  
rock. 

northward  in   the  short   d is tance  exposed.  I t  c o n s i s t s  of 6 t o  
1 2  inches of quar tz  on t h e   e a s t   s i d e  of t h e   s h a f t  and of a 
narrow  shear-zone on t h e   w e s t   s i d e ;   t h e r e   a r e  a few quartz  
s t r i n g e r s  i n  the   foo t -wa l l .  k l i t t l e   p y r i t e  and small  amoucts 
of ga l ena   a r e   s een ;   t he re  i s  no o r e  on t h e  dump so  t h a t   l i t t l e  
can be learned o f  t h e   n a t u r e  of t he   mine ra l i za t ion .  A shallow 
open-cut 30 f e e t  t o  t h e   e a s t   d i s c l o s e s   s i m i l a r   q u a r t z .  

The ve in   s t r i kes   no r th   80   deg rees   wes t  and d i p s  SO degrees 

The Sa i lo r   sha f t ,   e l eva t ion   4 ,385   f ee t ,  is r e p o r t e d   t o  
be  175 f e e t  deep   w i th   l eve l s   a t  75, 100 and 1 5 0   f e e t ;   a t   t h e  

done on a vein  about  4 fee t   wide ,  and a t   t h e   1 5 0 - f o o t   l e v e l  
100-foot   l eve l ,  200 f e e t  o f  d r i f t i n g  i s  repor ted  t o  have  been 

140   f ee t   o f   d r i f t i ng   fo l lows  a "much broken"  vein.  

and i s  caved s o  tha t   no th ing   bu t  a d e p r e s s i o n   i n   t h e  dump i s  
seen. The rock on t h e  dump i s   a l l   g r e e n s t o n e   w i t h   t h e  excep- 
t i o n  of a l i t t l e   q u a r t z i t e .  I t  is r e p o r t e d   t h a t   t h e   v e i n  as 
exposed  consisted o f  5 t o  6 f e e t  of ra ther   bar ren   quar tz  anc. 
t h a t  a d i scont inuous   pocket ,   re la t ion  unknown, nea r   t he  shai't- 
house  contained good va lues   i n   go ld .   Th i s   appea r s   t o  be borne 
out  by t h e   f a c t   t h a t  on t h e  dump a p i l e  of  well-mineralized 
quartz   (about  3 t o n s )  seems t o  have come from  near   the  surface,  
and t h e  remainder of t h e   q u a r t z  i s  a lmost   barren.  Some i s  
g l a s sy ,  much is  f rozen  t o  greenstone and some conta ins   ch lor -  
i t i c   p a r t i n g s .   S u l p h i d e s   i n c l u d e   p y r i t e  (some of .which i s  

and small  amounts of s p h a l e r i t e  and r a r e l y  chalcopyrite. .  
sha t t e red ,  and  veined wi th   quar tz ) ,  f a i r l y  prominent  galena, 

The s h a f t  is i n   f l a t  ground  with no outcrops   c lose  by 

Small  open-cuts some 100 t o  1 5 0   f e e t   e a s t e r l y  show a 
l i t t l e  narrow  quartz and quar tzose   mater ia l   on ly .  

This  claim, owned by  James L .  Grant,   Rolla,  B. C . ,  

developed  separately by t h e  Moiiinney-Iiamloops 
KAMLOOPS. l i e s  between the   Sa i lo r  and Minnie-ha-ha  but wa.s 
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Company, of Montreal, and closed  davn i n  1900. A s h a f t  i s  
r e p o r t e d   t o  be 100 feet  deep  and  from it 75 f e e t  o f  d r i f t i n g  
was done. 

The c o l l a r  of t h e   s h a f t  is v i s ib l e   and  i s  i n  banded green- 
s tone  which  dips   f la t ly   northward.  No v e i n  was seen. A 20- 
f o o t   s h a f t  80 f e e t   t o   t h e   s o u t h - w e s t  i s  i n   q u a r t z i t e  and en- 
c o u n t e r s   v e r y   l i t t l e   q u a r t z .  

WIARTON. Company,  c/o D.  S. Wallbridge,  Yorkshire  Building, 
This   c la im i s  owned by Camp McKinney Development 

Vancouver, B.  C .  The only   workings   a re   near   the  
Waterloo-Last Chance corner-post.   Here,   west of a prominent 
nor th-south   gu l ly   tha t  may r ep resen t  a f a u l t ,   t h e   r o c k s   c o n s i s t  
of  impure quar tz i tes   and   in te rbanded   amphibol i te .   Three   o ld  

no evidence o f  a d e f i n i t e   v e i n  and a r e   t o o   f a r   n o r t h   f o r  t h e  
sha f t s   were  apparently  sunk on the   format ion   s ince   they  show 

cont inua t ion  of t h e   T a t e r l o o   v e i n .  The wes ternmost   shaf t   i s  
perhaps  40  feet   deep. . 

A s h a f t  w a s  sunk i n   t h e   n o r t h - w e s t e r l y   p a r t  of t h e   c l a i m  
i n  1939  (see  below). 

On t h e  Last Chance,  immediately  east  of  the same gu l ly ,  
i s  a 15-fOOt p i t  on a zone  of a l t e r a t i o n  and p y r i t i z a t i o n   w i t h  
a l i t t l e   q u a r t z  and c a l c i t e .  The s t r i k e  i s  nor th   and   the   a ip  
70 degrees   ea s t .  

This   c la im was operated by the  Water loo 
WATERLOO CONSOLI- Consolidated Mining and Mi l l ing  Company 
DATED FRACTION. Limited of  Spokane  and has  been  closed 

s ince  1903; it i s  owned by Igna t iu s  B.  
Healey,  Salt Lake City,  Utah. A 5-stamp m i l l  was p u t . i n t o  
o p e r a t i o n   i n  1899 but  was only worked spasmodically.  The main 
s h a f t  i s  r e p o r t e d   t o   b e  260 f e e t  deep,  from  which t h e r e  i s  a 
cons iderable  amount of d r i f t i n g .  The o l d   r e p o r t s   i n d i c a t e  
t h a t  t h e r e  was some promise o f  success  during  the  development 
o f   t h i s   p r o p e r t y  and t h a t   c o a r s e   f r e e   g o l d  was encountered   in  
"b lue   qua r t z , "   bu t   no th ing   de f in i t e   can  now be  learned. 

The main sha f t ,   e l eva t ion   4 ,290   f ee t ,  i s  caved  and  the 
vein  cannot be seen. A l l  rock on t h e  dump i s  greenstone  with 
the   except ion '  o f  a few fragments o$ a rg i l l aceous   ma te r i a l ;  no 
qua r t z  i s  t o  be seen .   F i f ty - f ive   f ee t   wes t eF ly  from t h e  main 

8- t o  1 2 - i n c h   r i b  of b lu i sh ,   v i t r eous   qua r t z .  A 15-foot   shaf t  

which i s  appa ren t ly   f au l t ed .  Another shaf t ,   e leva t ion   4 ,340  
f a r t h e r   t o   t h e   w e s t  i s  a l s o   i n   g r e e n s t o n e  and i s  off t h e   v e i n ,  

f e e t ,  i s  on a r i d g e  340 f e e t ,   w e s t e r l y  f r o m  t h e  main s h a f t  

' s h a f t   t h e r e  i s  a s m a l l   p i t   i n   g r e e n s t o n e ;   t h e   p i t   e x p o s e s   a n  
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on an   o f f se t   con t inua t ion  of t h e   v e i n .   S t r i p p i n g  and  open- 
cu t t i ng   i n   g reens tone   nea r   t h i s   sha f t   exposes  a t o t a l   l e n g t h  
of 100 f e e t  on t h e   v e i n ,   s t r i k e   s o u t h  80 degrees   ea s t ,   d ip  
85 degrees  northward. The quartz  i s  20 t o  30 inches  wide and 
i s  b lu i sh ,   v i t r eous  and la rge ly   bar ren .  

This  claim, owned by Fontenoy Gold Mining Company, 

by one inc l ine   sha f t ,   e l eva t ion   4 ,245   f ee t ,  and 
FONTENOY. c/o Lawson & Davis ,   Victor ia ,  B. C . ,  i s  developed 

one small caved  shaft  2 2 0  f ee t   t o   t he   no r th -wes t . .  No geologi-  
ea1  information  can be gathered  except by an   inspec t ion  of  t h e  
c o l l a r  of t h e   s h a f t  and of  t h e   m a t e r i a l  on t h e  dump. 

w i t h   t h e   f o r m a t i o n   i n   t h i s   l o c a l i t y ,   s t r i k e   n o r t h  35 degrees 
west,   dip  45  degrees  north-eastward. The shear-zone  contains 
as much as  40  inches of ve in   qua r t z  on the   nor th-wes t   wal l  
and a few  inches on t he   sou th -eas t   wa l l .  The rock on t h e  
dump i s  a r g i l l a c e o u s   q u a r t z i t e  and a r g i l l i t e   i n  which  graph- 
i t i c   s l i c k e n s i d e s   a r e  common;  much of t he   rock   has   t he   appea r -  

t i o n  of t h e   w a l l s  and the   ve in-minera l iza t ion   inc ludes   pyr i te  
ance of being  sheared.  There i s  some a l t e r a t i o n  and p y r i t i z a -  

and small  amounts of galena and s p h a l e r i t e .  The amount of 
quartz  on t h e  dump i s  small. 

The s h a f t  i s  sunk on a s h e a r - z o n e   e s s e n t i a l l y   p a r a l l e l  

Such was t h e   a c t i v i t y   d u r i n g   t h e  development 

put down wherever t h e r e  was any  evidence 
OTHER VEINS. of Camp McKinney t h a t   p i t s  and s h a f t s  were 

whatever o f  a quartz   vein.  In f a c t ,  work was done i n  some 

a t i o n  and  not a l a t e r   ve in - f i l l i ng .   The re  i s  no need f o r  mcre 
cases  on s i l i c e o u s   r o c k   t h a t  was i n   r e a l i t y   p a r t  of t h e  fern.- 

than  passing  ment ion of these   workings   s ince   the   ve ins   d i s -  
c losed   a r e   sma l l  and i r r e g u l a r   f i s s u r e s .  

On t h e  Molson c l a i m   j u s t   n o r t h e r l y  f r o m  the  Cariboo i s  
a shaf t   perhaps  50 f e e t  deep. In it i s  seen a v e i n  a few 
inches   wide ,   s t r ike   nor th  75 degrees   eas t ,   d ip  80 degrees 
southward i n  a shee ted   zone   the   fu l l   wid th  of t h e   s h a f t .  
Some open-cutting  nearby i s  on i r r e g u l a r  masses  of  quartz. 

t h e   s u r f a c e  t o  be 3 t o  24 inches  wide  with  f rozen  wal ls ;  it 

westward. Nork done on t h i s   v e i n   c o n s i s t s  ,of a small s h a f t  
s t r i k e s   n o r t h  60 degrees  west  and  dips 75 degrees  south- 

and a d i t ,   b o t h  of which are   caved,  

On t he   ea s t e rn   bo rde r  of Edward VI1 i s  a vein  seen on 

Wester ly   f rom  the  Last  Chance a s h a f t  was sunk on a s m d l  
ve r t i ca l   qua r t z   ve in   t ha t   s t r i kes   no r$h-wes te r ly .  

- 2 1  - 



On t h e  Minnie-ha-ha,   south-easterly  from  the main s h a f t  
a r e  two small shaf t s ,   one  on a quar tzose  zone  and  one on a 
q u a r t z   s t r i n g e r ,  which s t r i k e s   n o r t h  65 degrees   eas t ,  and 
d ips  75 degrees  northward. 

North-easter ly   f rom  the  Anarchis t ,   where  the 'West Koot- 
enay Power Go. po le- l ine   c rosses   the   road  i s  a v e i n  4 t o  8 
inches  wide,   s t r ike  north  50  degrees   west ,   d ip  70 degrees 
north-eastward. 

CARIBOO-AMELIA. ney  Mining and Mi l l ing  Company,  c/o The 

onto ,   cons is t s  of  seven  Crown-granted  claims,  the  Cariboo, 
Amelia,  Okanagan,  Sawtooth, Alice,  - and  Maple Leaf. A 
stamp-mill was i n   o p e r a t i o n  f r o m  1894 u n t i l  1903, during  which 
time  123,457  tons of o r e  was milled.   Recovery  totalled  69,581 

. ounces o f  go ld  and 6,359  ounces  of s i lver .   Div idends  amounted 
t o  $509,337.52  by t h e  end o f  1902 and t h e   t o t a l   p a i d   t o   s h a r e -  
ho lders  reached $565,588 a t  t h e  c l o s e  of ope ra t ions .  The gen- 
e r a l   h i s t o r y  of the  property  has   been  given  e lsewhere,   together  
w i t h   t h a t  of' Camp McKinney a s  a whole. 

This   property,  owned  by The Cariboo McKin- 

Trus ts  and  Guarantee Company Limited, T o r -  
" 

Production  has ccme e n t i r e l y   f r o m  one vein  which i s  
traced  underground  for a l eng th  of 1 , 8 0 0   f e e t  and t o  a v e r t i -  
c a l   d e p t h ' o f  530 f e e t .  On t h e   s u r f a c e   t h e   v e i n  is ,  wi th   loca l  

den, and l i t t l e   a t t e m p t   h a s  been made t o  t r a c e  it continuous- 
except ions,   covered  with a cons iderable  th ickness  of overbur- 

l y .  A v e i n  exposed on the   c l a im i s  a lmos t   ce r t a in ly   t he  
wes tern   cont inua t ion  of the   Car iboo   ve in ,  and it i s  probable 
t h a t  it con t inues   f a r the r   wes t ,   t h rough   t he  Maple Leaf.  No 

- c o r r e l a t i o n   w i t h   t h e   ' N a t e r l o o   v e i n   t o   t h e   e a s t   c a n   b e  made 

and the   Car iboo   a r ' e   the  same, the   l ength   represented  i s  about 
ac ross   t he   gap  of 2,000 f e e t .  If t h e   v e i n s  on t h e  @le Leaf 

3,000 f e e t .  

The v e i n   c r o s s e s   t h e   f o r m a t i o n   a t  a l a rge   ang le   and  m o s t  
of the   rock-types o f  t h e  camp a r e   c u t  by it. Between Rice  Creek 

bandead,  calcareous  greenstones  with a few intercalated  bands 
and t h e  band of l imestone on t h e   e a s t  the   rocks   a re   dominant ly  

of q u a r t z i t e .   E a s t  of the   l imes tone   a re   scanty   ou tcrops  of 
qua r t z i t e s ,   w i th  a minor  but  prominent amount  of greenstone.  
In t h e  bed of Rioe  Creek and i n   t h e   f o u n d a t i o n  of t h e   o l d  m i l l  
i s  a d i o r i t i c  dyke a s  much as 200 f e e t  wide: t h e   o u t l i n e s  o f  
t h i s  dyke a r e  vague, owing t o  f a u l t i n g ,  and owing a l s o  t o  t h e  
i r r e g u l a r   n a t u r e  of  i n t r u s i o n   t h a t   h a s   r e s u l t e d  i n  t h e   i n c o r -  

Wester ly   f rom  the   dyke ,   near ly   to   the  Emma l i n e ,   t h e r e  i s  be- 
pora t ion  of   sed imentary   mater ia l   in   the  body of t h e  dyke. 

l i e v e d   t o  be a cons iderable  amount of s o f t   b i o t i t e - b e a r i n g  
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sed imen t s .   Fa r the r   t o   t he   wes t   t he   rocks   appea r   t o  be dom- 
inant ly   g reens tones ,   a l though,   because   the   se r ies   inc ludes  
bands of q u a r t z i t e  and s t r i k e s   n e a r l y   p a r a l l e l   w i t h   t h e   v e i n ,  

t h i s   l a r g e l y   d r i f t - c o v e r e d  area.  
it i s  not  known j u s t  what rock-types may be  encountered  in 

workings, i s  d i s rup ted  by f a u l t s ,   a l o n g  many of which t h e   d i s -  
placement  has  been  considerable.   This  fact  i s  not  apparent 
from a s tudy of t he   ou tc rops ,  and t h e   l a c k  of surface  evidence 
of e x i s t i n g   f a u l t s  makes it hard t o  p r e d i c t   t h e   c h a r a c t e r  of  
ground i n  any of the   ye t   unexplored   sec t ions  of t he   ve in .  

t o   e x i s t ,   n o t   b e c a u s e   t h e i r   p o s i t i o n  i s  de tec ted  by  examina- 
Those f a u l t s  shown i n   F i g .  2 a r e  drawn because  they a re  known 

t i o n  of the   sur face   geology.  

The r o c k   s e r i e s ,   a t   l e a s t   w i t h i n   t h e   a r e a  o f  t h e  mine 

The Vein -~ 

def ined   wal l s ,   tha t   ranges  f r o m  a mere s t r i n g e r   t o  a width of 
10 f e e t  o r  more. The d i p  i s  v e r t i c a l  or steep  southward, i n  
p l aces   a s  l o w  a s  70  degrees  southward or ,  a s  i n  t he   wes t e rn  
s e c t i o n  of t h e  mine, loca l ly   over turned   bu t  on the  average  ap- 
proximate ly   ver t ica l   th roughout   the   explored   depth .  The ef- 
fec t ive   hor izonta l   d i sp lacement   a long   the   ve in- f i ssure   has  
been  about 30 f e e t ,  and the   no r th   s ide   has  moved wes ter ly .  

The Cariboo  vein i s  a q u a r t z - f i l l e d   f i s s u r e   w i t h   c l e a r l y -  

because much of t h e   v e i n  i s  mined ,   bu t   ear ly   repor t s   s ta te  
t h a t   t h e   v e i n  was 3 t o  4 fee t   wide   in   the   upper   workings .  I n  
the   wes t e rn   s ec t ion  it ranges  from 5 t o  8 feet and i s  l o c a l l y  
a s  much a s  15 f e e t   w i d e ;   i n   t h e   c e n t r a l  and eas t e rn   s ec t ions  
the  width  ranges  between 2 and 5 f ee t   a l t hough  some s topes  
ind ica t e   g rea t e r   l oca l   w id ths .  

I t  i s  d i f f i c u l t  t o  ob ta in   an   i dea  of the   average   wid th  

s i s t s  of whi te   qua r t z   wh ich ,   pa r t i cu la r ly   i n   t he   r i che r   s ec -  
The ve in   has   w i th   l oca l   excep t ions ,   f r ee   wa l l s .  I t  con- 

t ions  oontains  narrow  bands o f  sulphide or shadowy, dark-col- 
ou red   ma te r i a l .   B lue   qua r t z ,   r e f e r r ed   t o   i n   o ld   r epor t s   a s  
con ta in ing   f r ee   go ld ,  is not  abundant.  As s e e n   a t   t h e   e a s t e r n  
end of No. 2 l e v e l   t h i s  i s  bluish,   dense  quartz ,   chalcedonic  
in   appearance;  no f ree   go ld  was observed,   but   mineral izat ion 
i n   t h i s   s e c t i o n  i s  local ly   heavy.  

Mine ra l i za t ion   cons i s t s   l a rge ly  of p y r i t e ,   i n   a d d i t i o n  
s p h a l e r i t e  i s  f a i r l y  prominent  and  there i s  less   ga lena  and 
small  amounts of cha lcopyr i te .  An idea  of t he   su lph ide  con- 
t e n t  may be   ga ined   f rom  the   f ac t   t ha t   du r ing   ope ra t ion ,   i n  
ear ly   days  on r i che r   s ec t ions  of t he   ve in   t he   su lph ides  con- 
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s t i t u t e d  3 t o  3 1/2 per   cent   of   the   mil l -heads:   in   1901  the 
c o n c e n t r a t i n g   r a t i o  was 39: l  when, supposedly, a cons iderable  

mi l led .  
amount of   low-grade  mater ia l   f rom  the  western  sect ion was 

L i m i t e d   i n d i c a t e   t h a t   h i g h e r   v a l u e s   a r e   i n   g e n e r a l   t o   b e  ex- 
Resul t s  of sampling by Pioneer Gold  Mines of B .  C .  

pected  from  (a)  well-banded  sections  of  the  vein,  and  (b) 

Three  pol ished  sect ions  were  s tudied;   gold was seen  i n  only 
quartz  containing  prominent  amounts  of  sphalerite  and  galena.  

one of t hese ,   a s soc ia t ed   w i th   ga l ena  and sphaler i te   which,  
wi th   cha lcopyr i te ,   a re   l a te r   than ,and   ve in   the   pyr i te .  I t  
i s  not known whether   the   go ld  i s  always  associated  with  these 
las t - formed  sulphides   throughout   the  mine.  

s t r o n g l y   t h a t  it i s  not   a lways  possible   to  be sure  of t h e   o r i -  
The w a l l s  of t h e   v e i n  have  been  a l tered,   local ly  so 

g ina l   cha rac t e r  of t he   rock .  The a l t e r a t i o n   v a r i e s   i n   d e g r e e  
with the   cha rac t e r  of t he   rock ;  it i s  l e a s t  marked i n  a r g i l -  

ma te r i a l .  In hand-specimens t h e   a l t e r a t i o n   h a s  produced a 
l i t e  and   qua r t z i t e s  and i s  most  marked in   g reens tone  and dyke- 

bleached,   ear thy  mater ia l  i n  which t h e   o r i g i n a l   t e x t u r e  i s  i n  
p a r t  o r  who l ly   ob l i t e r a t ed .  Under the   mic roscope   a l t e r a t ion  

ment of a cons iderable  amount o'f c a l c i t e   a n d  a small amount 
i s  s e e n   t o  have  resul ted i n  s e r i c i t i z a t i o n   w i t h   t h e   d e v e l o p -  

of   quar tz .  In advanced  stages o f  a l t e r a t i o n   t h e   p r o d u c t  i s  
s c h i s t o s e .  

of   calcareous greenstone and t h e  la rge   dyke  on t he   wes t e rn  end 
The v e i n  i s  m o s t  c lean-cut  and  well-defined  between walls 

of No. 3 l e v e l .   I n   t h e s e   r o c k s   t h e   w a l l s   a r e  smooth  and f r e e  
and t h e   v e i n  i s  uniform. In broad  zones  of q u a r t z i t e   t h e   v e i n  
i s  more i r r e g u l a r , t e n d s   t o  be frozen,  and offshoots   extend f o r  
s h o r t   d i s t a n c e s   i n t o   t h e   s h a t t e r e d  walls. In t h e  mixed quar tz -  

t e n d s   t o  be   smal le r   and   e r ra t ic .  Ylidth  and uniformity of t h e  
i t e s  and sof te r   sed iments ,  as on No. 2 l e v e l   e a s t ,   t h e   v e i n  

q u a r t z   v a r y   d i r e c t l y   w i t h   t h e  competency of t h e   w a l l - r o c k   t o  

d i s a p p e a r s   i n  a b e l t  of so f t ,   b io t i t e -bea r ing  and s c h i s t o s e  
s u s t a i n  a c lean-cut   f i s sure .   Wester ly   f rom  the   shaf t   the   ve in  

sediments,   that   have  been  incapable of s u s t a i n i n g   t h e   f i s s u r e .  

On No. 3 l eve l   nea r   t he   sha f t - s t a t ion   t he   ve in  i s  s p l i t  
and c o n s i s t s  of a weak foot-wal l  band up t o  16  inches  wide, 

f rom  the  shaf t   the   main body of  t h e   v e i n  i s  s p l i t  and i r r egu-  
1 2  feet   nor th   of   the   main  band.  A. s h o r t   d i s t a n c e   e a s t e r l y  

No.. 3 l e v e l  west, a band of quar tz  8 t o  20  inches  wide i s  6 
l a r .  In caved  ground at  t h e   t o p  o f  t h e   r a i s e   t o   s u r f a c e  from 

v e i n  i s  apparent.  
f e e t   i n   t h e   f o o t - w a l l  of t h e   v e i n .  No o t h e r   s p l i t t i n g  of t h e  
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t h e   a i r - s h a f t .  Here   the   ve in   in te rsec ts   the   p rominent  band of 
l imestone  and  penetrates  it i r regular ly   over  a s tope  width of 
25 fee t .   This   s tope  i s  80 f e e t   l o n g   i n  a nor th-wes ter ly   d i r -  
e c t i o n   a t   a n   a n g l e   t o   t h e   e l s e w h e r e  normal  vein. 

Replacement i s  s e e n   i n  No. 2 l e v e l   s t o p e   a t   t h e   b a s e  of 

Surface Workings 

On t h e  Maple Leaf an  old,   15-foot   shaf t  i s  sunk on a 
qua r t z   ve in   t ha t   s t r i kes   sou th  70 degrees   east  and d i p s  80 
degrees   southward;   the  vein i s  4 t o  4 1/2 f e e t  wide on t h e  
wes t   wal l ,  and i s  20 t o  30 inches  wide on the   ea s t   wa l l ,  p1c.s 
a l i t t l e   a d d i t i o n a l   q u a r t z  on the   hangingwall  of t h e  4 1/2- 

t o   t h e   v e i n ,  and a r e  hydro thermal ly   a l te red ;   the   rock  i s  ap-. 
foot  zone. The wa l l s  a re   shee ted   and   par t ly   sch is tose   c lose  

parent ly   greenstone,  but   does  not   outcrop  near   the  shaf t .  

and   masses   a l igned   para l le l   wi th   the   wal l s  of t he   ve in ;  a c m -  
s i d e r a b l e  amount o f  well-mineralized  vein-matter on t h e  dump 
shows t h e   p y r i t e ,  when most  mass ive ,   to  be f r ac tu red  and  veined 
wi th   quar tz .  A sample o f  s e l e c t e d   b e t t e r   m a t e r i a l   f r o m   t h e  
dump assayed: Gold,  0.14 o z .  pe r   t on ;   s i l ve r  0.4  oz.  per  tcn. 
A grab-sample of f i n e s  f r o m  t h e  dump assayed: Gold, t r a c e ;  
s i l v e r ,   0 . 6  02 .  per   ton .   This  i s  a we l l -de f ined   ve in   t ha t  
has   no t   been   t r aced   i n   e i t he r   d i r ec t ion  f r o m  t h e   s h a f t .  

The quartz   contains   pyri te   which  occurs   as   t ra ins ,   bands 

The Emma s h a f t  i s  perhaps 30 fee t   deep ,  and was f i l l e d  
with  water  a t  t h e   t i m e  of examination. Rock on t h e  dump i s  
s t r o n g l y   a l t e r e d  and  appears t o  have  been  greenstone. A con- 
s i d e r a b l e   p a r t  of t h e   q u a r t z  on t h e  dump i s  ba r ren ,   bu t  some 
i s  wel l -minera l ized   wi th   pyr i te  and very  small  amounts of ga- 
lena  and cha lcopyr i te .  New s t r i p p i n g  e a s t e r l y  from t h e   s h a f t  
d i sc loses   r a the r   i r r egu la r   qua r t z   abou t  2 fee t   wide   conta in-  
ing  sulphide  which  has   been  largely  leached.  

The r a i s e  from No, 3 l e v e l   t o   s u r f a c e   c o i n c i d e s   w i t h   t h e  
p o s i t i o n  of an   o ld   sha f t ,  and ano the r   sha l low  sha f t   l i e s  a 

gi l laceous  and  biot i te-bear ing  sediments ,  some q u a r t z i t e ,  and 
s h o r t   d i s t a n c e   t o   t h e   w e s t .  The rocks   he re   i nc lude   so f t   a r -  

dyke-rock. The vein  cannot  be c lear ly   seen  a t  t h i s   p o i n t ,  
bu t   appea r s   t o   be   i r r egu la r  and branching,  with a prominent 
footwal l - s t rand .  

The or ig ina l   d i scovery  of t h e  Cariboo  vein, on the   wes t  
bank of Rice  Creek,  consists of a s t rong  outcrop of quar tz  45 
to   50   inches   wide  and about 70 feet  long,  which  has  not  been 
mined. The ve in  i s  exposed a t  t h e  "'Whim" and "Doyle" s h a f t s  
and a t   t h e   l a t t e r   s h a f t  is 40 t o  50  inches  wide a t   t h e   s u r f a c e .  



The ve in   has   no t   been   pos i t i ve ly   t r aced  by su r face  work- 
i n g s   e a s t e r l y  from t h e  main s h a f t .  About t h e   t o p  of t h e   r a i s e  

n e a r l y   a l l   c a v e d .  One of   these  i s  i n . a  mass' of quar tz   severa l  
from No. 2 l e v e l   ( a i r - s h a f t )  a number of o ld   open-cuts   a re  

f ee t   ac ross ,   t he   boundar i e s  of which a re   no t   s een ,  and nearby 

of galena .   Nei ther   o f   these   showings   appear   to   be   d i rec t ly  
i s  'a narrow  width of quartz   containing a cons iderable  amount 

r e l a t e d   t o   t h e   v e i n .  

Underground Miorkings - 

the   ve in ,   ex tending  910 f e e t   e a s t e r l y  from t h e   s h a f t  and  1,080 
fee t   wes te r ly .   Tota l   l ength   o f   working ,   exc lus ive  of sub- 

of a l l  workings  consis ts  of d r i f t s  on vein-matter and of t h i s  
leve ls ,   aggrega tes   about   8 ,700   fee t .   F i f ty-e ight   per   cen t  

83  per   cent   (48  per   cent .   of   the   total)  was i n   s t c p i n g  ground. 

The workings   a re   about   2 ,000   fee t  long on t h e   s t r i k e  o f  

The mine i s  developed  by a v e r t i c a l   s h a f t  360 f ee t   deep .  
Below the   l owes t   l eve l  a winze  extends  an  addi t ional  200 f e e t .  
Levels ,   wi th   d i s tance   be low  the   co l la r  of  t h e  Main s h a f t   ( e l -  
evat ion  4 ,400  feet)   include:   Tunnel ,  70 f e e t :  No. l, 130 
f e e t ;  No. 2,  165 f e e t ;  No. 3 ,  250 f e e t ,  and No. 4, 350 f e e t .  
No. 5 l e v e l  i s  103 f e e t  below No. 4 leve l   and  No. 6 l e v e l  i s  
187 f e e t  below No. 4. No. 6 l e v e l  i s  530 f e e t  lower i n   e l e -  
v a t i o n   t h a n   t h e   c o l l a r  of t h e  main s h a f t .  

and  by a n   a d i t  (Tunnel l e v e l ) .  The a d i t   p o r t a l ,  on t h e   e a s t e r -  
l y   s i d e  of Rice  Creek, i s  now covered  by a waste dump, t h e  

those   par t s   remain ing   wes te r ly   f rom  the   shaf t ;  >IC.. 1 l e v e l  i s  
s h a f t s   a r e   l a r g e l y   s t o p e d   o u t ,  and  Tunnel l e v e l  i s  u n s a f e   i n  

a lso  s toped  out .   This   upper   western  sect ion of t h e  mine was 
consequently  not  examined,  and  data  were  obtained  from  an o l d  
map. 

Ea r l i e s t   access  t o  t h e  mine was  by Doyle  and Whim s h a f t s  

was good. A. s e c t i o n  of  ?Jo. 4 l e v e l   e a s t e r l y   f r o m t h e   s h a f t  
beneath a f l a t  f a u l t  was completely  caved for n e a r l y  100 f e e t  
and had t o  be  re-driven, and sec t ions  on No. 4 leve l   wes t  had 
to   be   shove l l ed   ou t  owing t o  an  acoumulation of su r face   deb r i s  
from a cave a t  t h e   ' t o p  of t h e   r a i s e   t o ' t h e   s u r f a c e .  A cave 

where,  the  only t r o u b l e  was encoun te red   i n   t he   sha f t ,  which 
on t he   wes t e rn  end of No. 5 l e v e l  was not   c leaned  out .   Else-  

was blocked  by d e b r i s   a t   t h e  Tunnel and No. 2 l eve l s , .  

The genera l   condi t ion  of t h e  mine on dewatering  in  1939 

Tunnel l e v e l ,  which. i s  above  water- l ine and i n  bad condi t ion,  
A t  t he   t ime  of  examination and wi th   the   except ion  of t h e  

al.1 t imber was  pro tec ted  by water and was sound.  Nails w&e 
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of course  leached and ladders  and chutes   were  unsafe .   Stul ls  
were s e t   s o l i d l y   i n  deep  hi tches  and  were s u f f i c i e n t l y  abun- 
dan t .  The vein-walls  were  sound  and  not  sheeted o r  slabby, 
and loose  masses of rock  were  seen  in   only two o r  t h ree   p l aces  
i n   t h e   s t o p e s .  Drifts through  sheared  or   faul ted ground were 
l i gh t ly   t imbered ,  which  allowed  the  section of No: 4 l e v e l  
e a s t   t o   c a v e ,  and  bad  ground was seen   i n   t he   shea red   s ec t ion  
on No. 3 level   west :  One pocket of methane was encountered 
t r a p p e d   i n   t h e   e a s t e r n  end of No. 3 leve1, immediately  af ter  
dewatering,  but  otherwise  the air  was  good, and   there  was a 
good na tu ra l   c i r cu la t ion   t h roughou t   t he  body  of t h e  mine. 

A cave  prevented  examination of a wes te rn   sec t ion  of 
No. 5 l e v e l ,  some 209 f ee t   i n   l eng th   acco rd ing   t o   an   o ld   p l an ;  
t h i s  i s  ind ica ted  i n  broken   l ines  i n  Fig.  3. Although  the 
mine was completely  dewatered  the  wri ter   d id   not  examine 3Jo. 6 
l e v e l ,  which was again  f looded a t  the   t ime  of h i s   l a s t   v i s i t .  
Data on th i s   l eve l   a r e   fu rn i shed   t h rough   t he   cour t e sy  of P:i- 
oneer Gold mines of El. C .  Limited. 

The mine i s  considered t o  t h e   b e s t   a d v a n t a g e   i n   t h r e e  
sec t ions ,   the   subdiv is ion   be ing  a n a t u r a l  one of rock-types 
and f a u l t i n g .  The wes tern   sec t ion  i s  wes ter ly  from a b e l t  of 

and through  which  the  vein  has  not  been  followed. The c e n t r a l  
s o f t ,   b i o t i t e - b e a r i n g   s e d i m e n t s   i n  which f a u l t i n g  i s  loca l i zed  

sec t ion   i nc ludes   t he   sha f t  and a l l   o r i g i n a l ,   n e a r - s u r f a c e  work- 

ward-dipping  faul t  ( 7 ) .  
ings .  The eas t e rn   s ec t ion   l i e s   ea s t e r ly   f rom  the   ma jo r   ea s t -  

b e l t   a r e   l a r g e l y   i n d e t e r m i n a b l e  f o r  a d i s t ance  of ZOO f e e t ;  
t h e y   a r e  a l l  s t rong ly   a l t e r ed  and apparent ly   inc lude  some dylre- 
rock and many interbedded  types.   Far ther  westerly i s  a 220-  
f o o t   b e l t  of q u a r t z i t e  and a r g i l l a c e o u s   q u a r t z i t e ,  and t h e  
westernmost 240 f e e t  of !To. 3 l e v e l  i s  i n  a l a r g e  dyke. On 
No. 4 l e v e l ,   t h e  complex  sedimentary  belt i s  60 f e e t  wide; and 
the  remainder o f  t h e   d r i f t ,   f o r  240 f e e t  t o  t h e   f a c e ,  i s  i n  
a r g i l l a c e o u s   q u a r t z i t e .  

On No. 3 l e v e l   t h e   r o c k s   t o   t h e   w e s t  of the  incompetent  

The v e i n   i n   t h e  complex of sediments i s  somewhat i r regu-  
l a r  and  tends t o  be small  on No. 3 l eve l   bu t  i s  wide on No. 4 

t h e  walls. In t h e  dyke,  above No.. 3 l e v e l ,  i s  t h e  most  clean- 
l e v e l .  In t h e   q u a r t z i t e s  it i s  wider  and  sends  off-shoots  into 

c u t   s t o p e   i n   t h e  mine; t h e   v e i n   h a s  smooth, s t r a i g h t   w a l l s  and 
i s  5 t o  10 and  more f e e t   i n   w i d t h .  Values i n   t h i s  whole  sec- 
t i o n ,   p a r t i c u l a r l y   i n   t h e   w e s t  end, a r e   b e l i e v e d   t o  be  low. 
Quar tz   in   the   wes te rnmost   s tope  i s  massive  and  poorly  miner- 
a l ized.   Three  small   Ter t iary  dykes limit the   s tope   bu t   t he  
v e i n  i s  s t i l l  s e e n   i n   t h e   f a c e  of No. 3 l e v e l  and i n   t h e   f a c e  
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of  the  sub-level  above. The v e i n  i s  not   seen i n  t h e   f a c e  of 
:io. 4 l e v e l ,  and t h e   r e a s o n  for i t s  absence i s  n o t   c l e a r .  

f a u l t e d  segment of the   ve in   has   been   t raced .  
F a u l t s   i n   t h e   w e s t e r n   s e c t i o n   a r e   n o t  numerous  and  each 

From it, par t icu lar ly   above  No. 3 l e v e l ,  much high-grade ma- 
t e r i a l   h a s   b e e n  mined over a cont inuous  s tope  length of about 

the  vein  have  been  explored.  
500 f e e t .   F a u l t i n g  i s  complex but   a l l   impor tan t   segments  of 

The c e n t r a l   s e c t i o n  i s  one  of  considerable  complexity.  

The rocks  are  dominantly  greenstones,   including  both 
mass ive   and   banded   ca lcareous   types ;   a rg i l laceous   quar tz i tes  
and qua r t z i t e s   a r e   i n t e rbanded   w i th   t hese .  The ve in  i s  s t rong  
down t o  No. 3 l e v e l   b u t  on No. 4 l e v e l  it i s  weak and only a 
few inches   wide ;   the   s tope  below No. 3 l e v e l  i s  f i l l e d .  On 
No. 3 level   west   the   vein  narrows  and  ends  against   the  incom- 
p e t e n t   b e l t  and on No. 2 l eve l   wes t   passes   in to  a broken  zone 
between a complex o f  f la t ly-d ipping   r ' au1 . t~ .  

s tope ,   encoun te r s   t he   f au l t ed   ve in   a t  50 f e e t   d e p t h ,  follows 
The s h a f t  i s  co l l a red  35 f ee t   sou the r ly   f rom a su r face  

it f o r  140   f ee t  and  continues downward i n   s o l i d   r o c k   p a s t  a 

t o   t h e   s h a f t .  The v e i n  i s  o f f s e t  by f l a t  and  eastward-dipping 
second  major o f f s e t  i n  the   ve in ;   s topes   have   been   ca r r i ed   r i gh t  

f a u l t s ;  The combination of f a u l t i n g   r e s u l t s  i n  d i f f e r e n t   o f f -  
f a u l t s ,  and t h e  major  segments a re   fu r the r   b roken  by minor 

s e t s  on d i f f e r e n t   l e v e l s ;  some f a u l t s   a r e   o f f s e t  and t h e r e  i s  
'some "take-up"  between  others. The eastward-dipping  faul t  ( 7 ) ,  

t h e  most  important i n   t h e   m i n e .  
a branch o f  which   pene t r a t e s   t he   cen t r a l   s ec t ion ,  i s  one of 

plane of f a u l t  ( 7 ) .  Above No'. 2 l e v e l   f a u l t i n g  i s  not   se r ious ,  
t h e   v e i n  i s  i r r egu la r ly   s toped ,  and a r a i s e   e x t e n d s   t o   t h e   s u r -  
face.   There i s  a f l a t   f a u l t   o f  major  importanoe  between No, 2 
and No. 3 l e v e l s ,  and  another   i r regular  f l a t  fault   occurs  above 

ward-dipping and a westward-dipping  faul t ,   (13)  and (11). 
No. 5 l eve l .  The workings  bottom i n  a wedge  between a n   e a s t -  

The e a s t e r n   s e c t i o n  i s  bounded on the   wes t  by t h e  major 

Above ?Io. 2 l eve l   ea s t   t he   r a the r   na r row  ve in  i s  i n   i n t e r -  
banded arg i l laceous   quar tz i te   and   greens tone   wes te r ly   f rom  the  
a i r - s h a f t  and i n   a r g i l l a c e o u s   q u a r t z i t e s   a n d   a s s o r t e d   g r e y  

r o l l s   i n t o  a shear -zone   para l le l   wi th   the   format ion .  
sediments   on  the  east .  A t  the   ex t reme  eas te rn  end t h e   v e i n  

calcareous,  and t h e   f a c e  i s  i n   b l a c k   a r g i l l i t e  and a rg i l l aceous  
No. 3 l e v e l  i s  d r iven  in greenstones,  for t h e  most   par t  
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q u a r t z i t e .  Some ground i s  s toped  above  the  level ,  up t o   f a u l t  

i n  it t h e   v e i n  i s  l a rge ly   s toped   ou t ,  down t o   t h e  apex on 
( 8 ) ; .  Below No. 3 l e v e l   t h e   r o c k  i s  calcareous  .greenstone, and 

No: 6 l eve l .   This   l a rge ,   cont inuous   s tope  i s  as  much a s  3830 
f e e t   i n   l e n g t h  and i s  of fse t   apprec iab ly   on ly  by f a u l t  ( 9 ) .  

Sock in   t he   ea s t e rnmos t   s ec t ions  of No. 4 and No. 5 l ev-  
e l s ,   a s   we l l  as that   encountered  in   diamond-dri l l ing,  i s  

quartzi te   and  dyke  rocks.  
largely  calcareous  greens.tone  but  includes some a r g i l l a c e o u s  

Fau l t ing  

F a u l t s   a r e  numerous i n   t h e  Cariboo-Amelia,  and  displace- 
ments, l a r g e  and  small ,   have  greatly impeded the   course  of  
mining  and  development.  Solution of t h e  problems  presented by 
f a u l t i n g  i s  not  always  easy,  and it must  be a d m i t t e d   t h a t   t h e  

way, succeeded   we l l   i n   t he   d i f f i cu l t   t a sk  of' development a:nd 
ea r ly   ope ra to r s ,   a l t hough   i n  some cases   they   tu rned   the  wrong 

accounted for most  of t he   f au l t ed .ve in - segmen t s   i n   t he   deve l -  
oped sec t ions  of t h e  mine. 

Although some fau l t   d i sp l acemen t s  do not seem g r e a t   a s  

v e r t i c a l  and t h e  amount of o f f s e t  produced on it i s  a measure- 
judged   by   l a te ra l  o f f s e t s  of t h e   v e i n ,   t h e  ve in  i s  e s s e n t i : l l l y  

ment o f  t h e   h o r i z o n t a l  component  of movement only,  hnd not o f  
t h e   t o t a l   d i s p l a c e m e n t   i n   t h e   p l a n e  of t h e  f a u l t .  ' T h i s  i s  il- 
l u s t r a t e d  by t h e   f a u l t   a t   t h e   b a s e  of t h e   a i r - s h a f t  above 
No. 2 l e v e l   e a s t ;   t h e   v e i n  i s  o f f se t   on ly  1 2  f e e t ,   b u t  i n  the 

on t h e  l e v e l ,  and a displacement t o  have so s h i f t e d  t h e  lime- 
s tope above i s  a 30-foot  band of l imestone t h a t  i s  not seen 

s tone must  be  about 40 f e e t  or more. The f l a t  f a u l t  ( 8 ) ,  'be- 
tween No; 2 and No. 3 levels produces a ve in   o f fse t   o f   about  
60 f e e t ,   b u t   t h e   a c t u a l   d i s p l a c e m e n t   i n   t h e   p l a n e  of t h e   f a u l t  
has  been 400 f e e t  o r  more. 

A l l  t he   f au l t s   shou ld   be   cons ide red ,   i n  a sens'e, a s  
t h r u s t s ,   s i n c e  a ho r i zon ta l  component  of movement i s  ind ica ted  
in   each   ca se ,  and no movement seems t o  have  consisted  simply 
of a r e l a t i v e   s l i d i n g  of the   hanging-wal l   e i ther   up  o r  dovm 
t h e   d i p .  The t h r u s t i n g   h a s   i n  most cases   cons is ted  of a ns- 
l a t i v e  movement of   the   uppermost   fau l t -b locks   to   the   nor th  
and wes t ,   bu t   t he re   a r e   excep t ions   t o   t h i s   ru l e .  

g r o u p   t h e   i n d i v i d u a l   f a u l t s   i n t o   s e t s ,   r e f e r r i n g  t o  re la t i - ; re  
I t  i s  commonly p o s s i b l e   i n  a study of f a u l t  problems .bo 

a g e ,   a t t i t u d e  and cha rac t e r  of displacement; it may then  be 
possible   to   demonstrate ,   oo-ordinate  or r e l a t e ,   s e t s  o f  a par-  
t i c u l a r   a g e .  
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Amelia. A na tu ra l   d iv i s io i i s   i n to   ea s tward -d ipp ing ,   wes tward -  
dipping.and f l a t  f a u l t s .  Westward-dipping f a u l t s  commonly 
o f f s e t   t h e   w e s t e r n  segment of t h e   v e i n  t o  t h e   n o r t h ,   f l a t  
f a u l t s   o f f s e t   t h e   l o w e r  segment t o   t h e   s o u t h ,  and  eastward- 
d ipp ing   f au l t s   comonly ,  and with  one  major  exception,  offset 
t h e   e a s t e r n  segment t o   t h e   n o r t h ;  members of  t he   s t eepe r   sys -  
t ems   va ry   w ide ly   i n   s t r i ke  and d ip .  

Such  an ana lys i s  i s  n o t   e a s i l y  made in   t he   Ca r iboo-  

F a m i l i a r i t y   w i t h  what i s  known of i n d i v i d u a l   f a u l t s  i s  
necessary   before   fur ther   d i scuss ion   can  be p r o f i t a b l e ,  more 
p a r t i c u l a r l y   a s   g e n e r a l   d i s c u s s i o n  must involve a c e r t a i n  

the  major  i nd iv idua l  f au l t s   fo l lows :  r e fe rence  being made t o  
amount of t h e o r e t i c a l  cons idera t ion .  A b r i e f  d e s c r i p t i o n  of 

t hose  numbered on t h e   v e r t i c a l   p r o j e c t i o n   ( F i g .  3 ) .  The pro- 
j e c t i o n ,  of necess i ty ,  must   foreshorten,   and  fur ther   refer-  
ence  should  be made t o   t h e   p l a n  f o r  a t t i t u d e s   a t   o b s e r v e d  
poin ts .  

(1) This  eastward-dipping  faul t   wi th   .a   north-wester ly  
s t r i k e  forms p a r t  of  a complex  system  with ( 2 ) .  I t  o f f s e t s  
t h e   v e i n   3 5   f e e t  t o  t h e   n o r t h  and the   ev idence  .is t h a t   t h e  
hanging-wall  has moved r e l a t i v e l y  upward  and t o . t h e   n o r t h .  

( 2 )  This   ser ies   of   eastward-dipping  faul ts  i s  loca l i zed  
i n   t h e   b e l t  of so f t   b io t i t e -bea r ing   s ed imen t s .  On No. 3 lev-  
e l  it comprises a number of  f au l t -p l anes ,  some of which  ap- 
pear   to   be  o f  major   s ize ,   in   sheared ,   t a lcose   g round.  Cor- 
r e l a t i o n  on No. 4 l e v e l  i s  d i f f i c u l t ,   b u t  some planes  appear 
t o  have  joined  together ,  and t h e  ground i s  less   sheared .  
The t o t a l   o f f s e t  of t h e . v e i n   a c r o s s   t h i s  zone i s  about 120 
f e e t  ,on No, 3 l e v e l  and t h e   o f f s e t  on No. 4 l e v e l  i s  a com- 
b i n a t i o n  of (1)  and ( 2 ) ,  w i t h   t h e   i n t e r m e d i a t e ' b l o c k   n o t   a c -  
counted for. 

(3)  This   complex,   eastward-dipping  faul t   offsets   the 
v e i n  35 f e e t   t o   t h e  north. on No. 3 l e v e l  and 50 f e e t  on No- 2 
l e v e l .  Below No. 3 l eve l ,   a l t hough   t he   s tope  i s  f i l l e d ,   p r o -  

wi th   smal le r   ind iv idua l   o f fse t s .  A t  No. 2 l e v e l   t h e   f a u l t  
j e c t i o n  of obse rvab le   f au l t s   i nd ica t e s  a branching downward, 

merges w i t h   ( 5 )  and a l so  seems t o   f r a y   o u t   i n t o  a number of  
f l a t   p l a n e s   w i t h   i n d i v i d u a l   o f f s e t s  on t h e   v e i n  of  a few f e e t  
each. The hangingwall-segment'has moved up  and t o   t h e   n o r t h  
in   each   case .  

( 4 )  Is  a complex s e r i e s  of  f a u l t s  on No. ,4 l eve l ,   i n -  
cluding two o r  more ro l l . ing   and   f la t ly-d ipping   fau l t -p lanes  
and one s t r o n g   f a u l t - p l a n e   t h a t   d i p s  35 degrees  westward. 
One r o l l i n g  f l a t  f a u l t  follows  above t h e  back of the  main 
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dipping f a u l t  i n d i c a t e s  a r e l a t i v e  displacement of t h e  hanging" 
c rosscut  and may b e   r e l a t e d   t o  (3) .  The s t rong ,  westward- 

w a l l  northward  and  upward, b u t   t h e   a c t u a l   r e l a t i o n s h i p  of tkiis 
and other  planes i s  n o t   c l e a r .  No v e i n  was s e e n   i n   t h i s   s e c -  
t i o n .  

(5)  This f l a t  f a u l t  i s  n e a r l y   h o r i z o n t a l   f o r  a consider-  
ab le   d i s tance ,   bu t  rolls upward on t h e   w e s t   t o   p a r a l l e l  (3), 
with  which it i s  c lose ly   a s soc ia t ed : .  On t h e   e a s t  it passes 
in to   an   ea s tward -d ipp ing   f au l t   t ha t   ca r r i e s   t he  same 30-foot 
o f f s e t  on No. 3 l e v e l  and produces   p rac t ica l ly  no o f f s e t  on 
No. 2 l e v e l ;  (5)  i s  part 'of a system of f l a t  and  eastward- 
dipping  planes on which  the  displacement   consis ts  of a t h r m t -  
ing  of the  hanging-wall  t o   t h e   w e s t  and no r th ,   w i th  compensat- 
ing  breaks a t  t h e   s h a r p e r   r o l l s .  

( 6 )  I s  a hor izonta l   fau l t   above   Tunnel   l eve l   tha t   o f f -  

represented i n  t h e   s u r f a c e   s t o p e   n o r t h e r l y  from t h e   s h a f t .  
s e t s   t h e   v e i n   a b o u t  40 f ee t ,   t he   uppe r  segment of vein  being 

I t  i s  c u t  by the   wes te rn ,   foo t   wal l   b ranch  of  major f a u l t  (7 )  
and presumably  by  eastern  branches  also.  It may be the   eqc i -  
va l en t  of t h a t  f l a t  f a u l t   t h a t   t o p s   t h e   s t o p e   w e s t e r l y  from 
t h e   s h a f t ,   b u t   t h e   s t o p e  is  i n a c c e s s i b l e  and t h e   o f f s e t   p r c -  
duced by t h e   l a t t e r   f a u l t  i s  not known. A crosscut   d r iven  
no r the r ly  a t  t h i s   p o i n t  i s  now caved. 

( 7 )  This i s  a major f au l t   o f   g rea t   impor t ance .  The in- 
t e r p r e t a t i o n   p l a c e d  upon it has a d i r ec t   bea r ing  on t h e   t r a c i n g  
and cor re la t ion   o f   o re-shoots .  I t  i s  abnormal i n   t h a t  it cuts  
f l a t   f a u l t s  and o f f s e t s   t h e   e a s t e r n  segment of t h e   v e i n   t o  
t h e   s o u t h ,   w h e r e a s   t h e   r u l e   ( a s   i n   ( l ) , ~  ( 2 )  and ( 3 ) )  i s  th8.t 

Whether t h i s  i m p l i e s  completely t h e  reverse movement, i .e .  
ea s tward -d ipp ing   f au l t s   o f f se t  t h e   e a s t e r n  segment t o  the  north.  

hanging-wal l   re la t ive ly  down and t o   t h e '   s o u t h ,  o r  whether i t  
i s  a l s o  a " thrus t"   wi th   mere ly  a r e v e r s a l  of  t h e   h o r i z o n t a l  
component, i s  not known posit ively.   Examination o f  t h e   f a c l t  
p l a n e   i t s e l f   a t   a c c e s s i b l e   p o i n t s   t h r o w s  no l i g h t  on t h i s  
problem. 

A footwall-branch of t h i s   f a u l t   p a s s e s   t h r o u g h   t h e   s h a f t ,  
producing a 15-foot   vein-offset  on Tunnel l eve l ;   o the r ,   s t eepe r  
branches  are  not  seen  above No. 2 l eve l .   To ta l   o f f se t  on Won 2 
l e v e l  i s  about 80 ' f e e t   i n  two or more s t e p s ;   t h e   o f f s e t  i s  not  
kno-m on No: 4 leve.1 and i s  complicated  by  faul t  ( 8 )  on No. 3 
l eve l .  On No. 5 l eve l ,   c ros scu t t ing  and diamond-dril l ing was 
done t o  the  west  of f a u l t  ( 7 )  bu t  it i s  not known whether  t.he 
ve in - s t ruc tu re  was located.  

The eastern,   or  hanging-wall   block  has moved re1at ivel .y  
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south and it i s  be l i eved   t o   have   a l so  moved downward. Evi- 
d e n c e   f o r   t h i s   l a s t   s t a t e m e n t  i s  t h a t   f l a t  f a u l t s  ( 5 )  and ( E )  
appear t o  b e   t h e  same and t h a t  ( 5 )  i s  of fse t   about  30 f e e t  by 
the   foo twal l -branch  of f a u l t  ( 7 ) .  If t h e  movement were   the  
reverse  of t h i s  a major f l a t   f a u l t   s h o u l d   t r a v e r s e   t h e  mine 

ment i s  ve ry   l a rge ,  much l a r g e r   t h a n   t h e  300-odd f e e t   i n d i -  
t o   t h e   w e s t  of ( 7 )  w i t h i n   t h e   e x p l o r e d   s e c t i o n   u n l e s s   d i s p l a c e -  

and v e r t i c a l   v e i n   b e a r   t h e  same r a t i o  on the   footwal l -branch 
ca ted  by a down drop.  Offsets  produced on b o t h   f l a t   f a u l t  

a s   t hey  do on t h e  main  branch. 

I t  i s  n o t  known whether  other  smaller,   eastward-dipping 

mal”  displacements [ i . e .   hang ing-wa l l   r e l a t ive ly  downward). 
f a u l t s   t h a t   o f f s e t  t h e   v e i n   t o   t h e   r i g h t   a l s o   r e p r e s e n t  “nor- 

hanging-wall  has moved r e l a t i v e l y   t o   t h e   w e s t  400 or more f e e t  
and a l s o   t o   t h e   n o r t h   t o   o f f s e t   t h e   v e i n   a b o u t  60 f e e t .  The 
f au l t -p l ane  is  near ly   hor izonta l   where   seen   in   the   backs  o f  

west. 
stopes  above No. 3 l e v e l ,  and  appears   to   dip  northward on t h e  

( E )  This i s  a f l a t   f a u l t  of  major  displacement. The 

T h i s   f a u l t   h a s   t h r u s t   a l l   t h e   q u a r t z i t i c  and a r g i l l a c e o u s  

greenstones of No. 3 and No. 4 l e v e l s .  I t  i s  probably   re la ted  
sed iments   in  No. 2 l e v e l   t o   t h e   w e s t  above the   ca l ca reous  

t o   t h a t  f l a t ,  curving f a u l t  s e e n   i n  a b r a n c h   c r o s s c u t   a t   t h e  
nor thern  end o f  f a u l t  ( 7 )  on No. 3 l e v e l .  

( 9 )  Is an u , n d u l a t i n g   f l a t   f a u l t w i t h  a low dip  westward. 
The footwall-segment  has  been  offset   about 15 f e e t   t o   t h e  
south,   but   nothing  e lse  is known concerning it. 

(10) Is an   ea s tward -d ipp ing   f au l t   t ha t  marks t h e   e a s t e r n  
limit of s top ing  on No. 4 level .   Al though  the  vein i s  not  
p o s i t i v e l y   i d e n t i f i e d   t o   t h e   e a s t  of t h i s   f a u l t ,   t h e   o f f s e t  
of t h e   e a s t e r n  segment i s  c l e a r ’ l y   t o   t h e   s o u t h ,  as marked by 
sympathetic  breaks  and  by  quartz  in  the  fault-zone. Examina- 
t i o n  o f  t h e   f a u l t - z o n e   i n d i c a t e s   t h e  same displacement and 
a l so   t ha t   t he   hang ing-wa l l  moved r e l a t i v e l y  upward.  Nothing 
e l s e  i s  knmn of t h i s   f a u l t .  

(11) T h i s   f a u l t   d i p s   a t  a low angle  westward and marks 
t h e   e a s t e r n  l i m i t  o f   t he  mine.  Study of  t h e   f a u l t - p l a n e   i n d i -  

t h e   n o r t h .  On No. 5 l e v e l   t h e   h o r i z o n t a l  component of  movement 
ca t e s   t ha t   t he   hang ing-wa l l  moved r e l a t i v e l y  downward and t o  

of t h e   v e i n  i s  o f f s e t  some 15 f e e t   t o   t h e   s o u t h ;  it should  be 
i s  checked on a hangingwall-branch on which  the  lower  segment 

noted   tha t   such  a movement i s  ind ica t ed  on the  hangingwall-  
plane  alone. The i n d i c a t e d   t o t a l  downward movement of t h e  
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'banging-wall must  be l a r g e   t o   a c c o u n t  f o r  t he  d i s t r i b u t i o n  ( o f  

rock-types on e i t h e r   s i d e  of t h i s   f a u l t .  

( 1 2 )  Is  repor ted  t o  be  a s t rong-appear ing   fau l t  w i t h  l a  

d i p  of 20 degrees  eastward.  Nothing  else i s  known concerning 
t h i s  f a u l t .  

(13) Is r e l a t e d   t o  (7 )  and i s  not   par t icu lar ly   impor t -  
a n t .  The western segment of  t h e   v e i n  i s  o f f s e t  by it a few 
f e e t   t o   t h e   n o r t h  on No. 5 l e v e l .  I t  appea r s   t o  be a branch 
o r  r e l a t i v e  of ( 7 )  t h a t  weakens  and l o s e s  i t s  i d e n t i t y  on t h e  
dip  above No. 4 l e v e l .  

nestward-dipping  faul ts ,   wi th  few except ions ,   o f fse t   the  

f e e t .  The v e r t i c a l  component i s  not  known p o s i t i v e l y ,  but  
ea s t e rn  segments of v e i n   t o   t h e  south a few i n c h e s   t o  about  20 

probably t h e  hanging-wall moved downward i n  most  cases. Some 
of t h e s e   f a u l t s   a r e   l a r g e r   t h a n   t h e   v e i n - o f f s e t  would a t  f i r s t  
i n d i c a t e ,   s i n c e   t h a t  one a t   t h e   b a s e  of t h e   a i r - s h a f t  above 
No. 2 l e v e l  has sh i f t ed   t he   l imes tone  band a t  l e a s t  40 f e e t ,  
about   four   t imes  the  length o f  t h e   v e i n - o f f s e t .  These f a u l t s  
a r e   c u t  by eas tward -d ipp ing   f au l t s   and   appea r   t o   be   t he   ea r l i -  
es t  formed. 

Other   faul ts ,   not   enumerated,   s t r ike  and  dip  a t   var ious 
angles  and are  seemingly  unimportant. Any f a u l t   t h a t   o f f s e t s  

ment t o  explorat ion,   a l though,  when closely-spaced,  mining 
t h e   v e i n  no  more than  a few f e e t  i s  not  a very  serious  impedi- 

may be  considerably hampered. The displacements on t h e s e ,   a s  
01: a l l   f a u l t s ,  may be cons ide rab ly   g rea t e r   t han   t he   ve in -o f f -  
s e t s  and t h i s  f a c t   h a s  made it i m p o s s i b l e   t o   t r a c e  w i t h  ce r -  
t a i n t y  any  given  bedded  horizon  through  the  mine. 

k summary of f au l t   cond i t ions  may be g iven   as   fo l lows:  

(1)  A s e r i e s  o f  wes tward -d ipp ing   f au l t s   t ha t   o f f se t   t he  
foo twa l l -b lock   t o   t he   sou th  a few i n c h e s   t o  some 20 f e e t .  The 
v e r t i c a l  component may be   s eve ra l   t imes   a s   l a rge ,   bu t  of un.- 
known r e l a t i v e  movement; probably t h e  hanging-wall moved re -  
l a t i v e l y  downward. 

( 2 )  A , l a t e r   s e r i e s  of major  thrusts  ( including  eastward- 
d i p p i n g   f a u l t s  and f l a t   f a u l t s ) ,  some of which a r e  c lose ly  
r e l a t e d  and may toge the r   fo rm,   a s   i n   t he   cen t r a l   s ec t ion  of 
t h e  mine, a complex  system. The hangingwall-blocks of thez:e 
f au l t s   have  moved t o   t h e   n o r t h  and west.  The e f f e c t i v e  diz:- 
placement i n  one case i s  a t   l e a s t  400 f e e t .  

(3)  A l a t e r ,   e a s t w a r d - d i p p i n g   f a u l t   i n  which t h e  hang- 
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w i t h  a t o t a l   d i s p l a c e m e n t   i n   e x c e s s  of 300 f e e t .  Other f a u l t s  
ingwall-block  has moved r e l a t i v e l y  down and t o   t h e   s o u t h ,  

o f  s i m i l a r   n a t u r e   b u t   s m a l l e r   i n   s i z e  may e x i s t .  

known re l a t ionsh ip   bu t   no t   appa ren t ly  a member o f   t he   gene ra l  

with  the  hanging-wall  moving down and t o   t h e   n o r t h .  
westward-dipping  system. The indicated  displacement  i s  l a rge ,  

(4)  k westward-d ipping   near ly   f la t   fau l t .  (ll), of un- 

There i s  no ev idence ,   t ha t   f au l t i ng   has   been   i n  any way 
respons ib le  fdr ,  or gene t i ca l ly   r e l a t ed   t o , the   occu r rence  of 

towards   bu t   no t   in to   the   fau l t -p lanes .  One e x c e p t i o n   t o   t h i s  
ore-shoots.  The v e i n  i s  cu t   c l ean ly  and i s  dragged  local ly  

s t a t emen t   ex i s t s  i n  f a u l t  (lo), of apparent  abnormal  displace- 
ment, i n  the  plane  of  which  there i s  a mass of uncrushed  quartz 
about 10 inches  wide  and E f e e t   l o n g :   t h i s   q u a r t z  seems t o  
i n d i c a t e   f o r m a t i o n   l a t e r   t . h a n   t h e   f a u l t   b u t   a t   t h e  same t ime  
it i s  of a somewhat d i f fe ren t   appearance   than   the   nearby   ve in .  

f i s s u r e   t h a t  has   resu l ted   in   re -opening   and  successive pe r i -  
Banding of t h e   v e i n . i n d i c a t e s  movement w i t h i n   t h e  vein- 

ods or  waves of  mine ra l i za t ion .  .The banding,  wherever ob- 
served, i s  p a r a l l e l   t o   t h e   v e i n - w a l l s ;  it i s  n o t  more in tense ,  
nor i s  the   ve in   w ide r  o r  more s t rongly   minera l ized ,  i n  proxi- 
mity t o  f a u l t s .  In  other   words  the  faul ts   appear  t o  be  en- 
t i r e l y   p o s t - m i n e r a l  and t h e i r   e f f e c t  on the   ve in   has   been  mere- 
l y   t o   o f f s e t  it. 

Ore-Shoots 

This i s  t r u e   i n   t h a t   t h e  main  eastern  ore-body i s  lower  than 
khat of  t h e   c e n t r a l   s e c t i o n .  I t  i s  t r u e   a l s o   t h a t   e a s t w a r d -  
i i p p i n g   f a u l t s  make s tope  boundaries .  An eastward  rake t o   t h e  
xcrkings i s  obvious.   Consideration of t h e   r e c o n s t r u c t e d   v e i n ,  
d i f f i c u l t  and   incomple te   as   th i s   p ic ture  i s ,  i nd ica t e s   an   ea s t -  
ward rake  owing t o   r o c k - s t r u c t u r e .  

E a r l y   r e p o r t s   s t a t e   t h a t   t h e   o r e - s h o o t s   r a k e d   t o   t h e   e a s t .  

The b e s t   o r e  seems c l e a r l y  t o  have  been mined  between 
walls of greenstone o r  la rge ly   g reens tone .  The reason for 
t h i s  may be i n   p a r t   c h e m i c a l   b u t   c e r t a i n l y   t h e   p h y s i c a l   c h a r -  
ac t e r   o f   t hese   rocks  was  of grea t   impor tance   in   the   format ion  
of a v e i n - f i s s u r e , w i t h   c l e a n - c u t   w a l l s , t h a t  was a c t i v e   d u r i n g  
the   format ion  of  t h e   v e i n .  The rock  most  capable  of  maintain- 
i n g  such a F issure  was the   g reens tone ,  and i n  it was loca l i zed  

a b l e   o r e .  The m o s t  unfavourable  rock was t h e   b e l t  of b i o t i t e -  
no t   necessar i ly   the   h ighes t   va lues   bu t   cer ta in ly   the   bes t   mine-  

bear ing  sediments   between  the  central  and wes te rn   s ec t ions  of 
t he   mine .   O the r   l oca l i z ing   f ac to r s   a r e   no t  known, and i f  t h e r e  



a r e  minor shoots   within  the  major   ore-bodies ,   evidence of 
t h e s e  i s  now l o s t  o r  obscure. 

cep t  i n  the   ca se  o f  f a u l t s  ( 7 )  and ( 8 ) .  From what has  been 
Reconstruct ion o f  t h e   f a u l t e d   v e i n  i s  not   poss ib le   ex-  

s a i d   i n  a previous  sect ion  regarding  displacements ,   the   hori-  
zon of the   vein  immediately  beneath  faul t  (8) corresponds 
wi th   t ha t   a t   t he   su r f ace   be tween   t he  Doyle shaf t  and t h e  main 
s h a f t .   I n   o t h e r  words, r o c k s   a t   t h e   l a t t e r   h o r i z o n  do not  
d i p  from the   su r f ace  down th rough   t he   cen t r a l   s ec t ion   bu t  down 
through  the   eas te rn   sec t ion ;   the   exac t   loca t ion  i s  unknown., 
I t  fo l lows   tha t ,   speaking   genera l ly  and ignoring many o ther  
f a u l t s ,   t h e   c e n t r a l  and eastern  sect ions  were  once  cont iguous 
p a r t s  of one large  ore-body  as  determined by the   favourable  
greens tone   se r ies ,  and o r i g i n a l l y   l a y   a t  comparable  levels,.  
The downward cont inua t ion   of   the   quar tz  on No. 2 l e v e l   l i e s  
t o  t h e   e a s t  of  the  present   workings.  

Diamond-Drilling 

Pioneer Gold  Mines of B. C.  L t d .  d r i l l e d   e l e v e n   h o l e s  
on the   ea s t e rn   ex tens ion  of t h e   v e i n ,   e i g h t  from t h e   s u r f a c e  
and three  underground. The pos i t i ons  of t h e s e   a r e  shown o:n 
t he   su r f ace   p l an  and on t h e  mine  plan.  (Figs. 2 and 3 ) .  

t e r n   f a c e  of No. 5 l e v e l .  No. 5 was d r i l l e d  30 f e e t  from t h e  
e a s t e r n   f a c e  of  No. 4 l e v e l .  Each of these  holes  encounte:red 
calcareous  greenstone  and Nos. 2 and 3 included some a r g i l l a -  
ceous q u a r t z i t e  and  dyke-rock. No v e i n  was encountered. 

Holes Nos. 2 and 3 w e r e   d r i l l e d   5 0   f e e t  Prom t h e   e a s -  

The fo l lowing   t ab le   g ives   t he   da t a  on t he   su r f ace   ho le s .  [ 
10 
11 

DIRECTION I DIP 1 LENGTH 1 
South 
South 
South 
South 

7 degrees West 

South  37  degrees  East 

South 
North 

48  degrees 45 minutes 
4%  degrees  15  minutes 
41  degreas 
42 degrees 
42 degrees 
Ver t i ca l  
60 degrees 
70 degrees 

846 f e e t  
3 2 3  f e e t  
240 f e e t  
228 f e e t  
230 f e e t  
46 f e e t  
50 f e e t  
50  i'eet 

Hole No. 1 passed  throuih banded greenstones  almost  ex- 
c l u s i v e l y ,   c u t t i n g  one 50-foot   length and s e v e r a l  minor lengths  
of a rg i l laceous   quar tz - i . t e  and a few small dykes. The banded 
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greenstone i s  i n   p a r t   s i l i c e o u s   b u t  most of  it i s  calcareous.  
Two 5-fOOt bands o f  l imestone  separated by 10 f e e t  of  green- 
stone  were  encountered a t  330 f e e t ,   b u t   t h e   l i m e s t o n e  band on 
t h e   s u r f a c e  was not  encountered. 

terbanded q u a r t z i t e s  and greenstones of  var ious   types ,  as  i s  
The o ther   sur face   ho les   demonst ra te  the   p resence  of in -  

i nd ica t ed  by t h e   s c a n t y   o u t c r o p s   i n   t h a t  s e c t i o n  (% Fig. 2 ) .  

repor ted  t o  have contained high  values .   During  the course of 
Hole No. 6 encountered a narrow  width  of  quartz wh ich ' i s  

f u r t h e r   d r i l l i n g   t h i s   q u a r t z  was s t r u c k   o n l y   i n  No. 9 ho le ,  
d r i l l e d   v e r t i c a l l y   t o   i n t e r s e c t  it c l o s e   t o   t h e   p o i n t  of in -  
t e r s e c t i o n  by No. 6 hole .  A s h a f t  was l a t e r  sunk by o the r  
i n t e r e s t s  on No. 9 ho le  t o  e x p l o r e   t h i s   q u a r t z ,   b u t   t h e   r e -  
s u l t s  of t h i s  work a re   no t  known. 

'No. 1 ho le  and those   d r i l l ed   underground  d i sc lose   the  
presence of a cons iderable  amount of greenstone  not  far t o   t h e  
e a s t  of t he   p re sen t   work ings .   L i t t l e   l i gh t  i s  thrown on t h e  
s t ruc ture   by   these   ho les   except   tha t  No. 1 hole  f o r  some d i s -  
t ance   a t   t he   ha l fway   po in t ,   i n t e r sec t s   t he   bedd ing   approx i -  
m a t e l y   a t   r i g h t   a n g l e s .  The f a i l u r e   t o   l o c a t e   t h e   l i m e s t o n e  
band by t h i s   h o l e   i n d i c a t e s   t h a t   t h e  band has  been  faulted 
a g r e a t   d i s t a n c e   t o w a r d s   t h e   e a s t  or e l s e   t h a t   t h e   d r i l l - h o l e  
passed  between two adjacent   faul ted  segments .  

Cariboo  vein by d iamond-dr i l l ing   ind ica tes   the   fo l lowing   pos-  
The f a i l u r e   t o   p i c k   u p   t h e '   e a s t e r l y   c o n t i n u a t i o n   o f   t h e  

holes   passed  between  faul ted  segments   of   the   vein,  o r  (3) t h a t  
s i b i l i t i e s  (l,), t h a t   t h e   v e i n  does   no t   pers i s t ,  ( 2 )  t h a t   t h e  

it i s  f a u l t e d  beyond t h e  l imits of t h e   h o l e s .  The answer i s  
not   known'  The ve in - f i s su re ,   con ta in ing  no quartz,  could  be 
cu t  by a diamond-dril l  and no evidence of t h i s   f a c t  show i n  
t h e   c o r e .  

F ive   ho le s   were   d r i l l ed  by B r a l c o   i n  1934 on t he   wes t e rn  
extension of t he   ve in .  One of two long  holes  put down from 
t h e   s u r f a c e   t o   e x p l o r e   t h e   w e s t e r n   s e c t i o n   a t   d e p t h  had t o  be 

the   su r f ace   t o   cu t   t he   ve in   wes t e r ly   f rom  ex i s t ing   work ings .  
abandoned.  Three re la t ive ly   sha l low  holes   were   pu t  down from 

The r e s u l t s  of t h i s   d r i l l i n g   a r e   n o t  known. 

Vein  Continuations 

There i s  l i t t l e   o r e   r e m a i n i n g   i n   t h e  mine. Wide quar tz  
on t he   wes t e rn  end  was l e f t  by the   ea r ly   ope ra to r s  when it was 

grade o f  t h i s   s e c t i o n  i s  low. Stopes  above No. 2 l e v e l   e a s t  
cheap  and  easy t o  mine,  and it i s  s a f e   t o   s a y   t h a t   t h e   a v e r a g e  



were  abandoned a t  d i f f e ren t   e l eva t ions ,  and t h e r e  may be  sec- 
t i o n s   l e f t   t h a t  would r epay   t he   cos t  o f  ex t r ac t ion .  The $:topes 
below No. 3 l eve l   i n   t he   ea s t e rn   s ec t ion   appea r  t o  have  been 
high in grade; a few p i l l a r s  and corners   remain   in   these  
s topes .  

The t o t a l   a v a i l a b l e   t o n n a g e  i s  no t   g rea t ,  and i t s  removal 
would i n  many cases   need   e labora te   p re .para t ion ,   par t icu lar ly  
f o r   p i l l a r  removal i n   t h e  open s t o p e s   a t  lower  levels .  If' t h e  
mine i s  t o  opera te   aga in   ex tens ions  must  be found. 

The v e i n  i s  s t rong ,   though  poor ly   minera l ized ,   in   the  
face   o f   the   sub- leve l   above  No. 3 l e v e l .  No. 3 l eve l   wes t  
s tops  where t h e   v e i n  i s  c u t  by a v e r t i c a l   f a u l t :   t h e   o f f s e t  

ca te   the   next   segment .  The wes tern   face  o f  No. 4 l e v e l  shows 
i s  c l e a r l y  t o  t h e   n o r t h ,   b u t  no  attempt  has  been made t o  :Lo-. 

no v e i n   i n   s o f t ,  banded sediments; a r a t h e r   f l a t ,  westward- 

the  stope  above, b u t  a c r o s s c u t   t o   l o c a t e   t h e   v e i n  on t h e   l e v -  
d ipp ing   f au l t   o f f se t s   t he   ve in   abou t  15 f e e t   t o   t h e   n o r t h   i n  

e l  was unsucoessful .  The bottom of t he   s tope  above t h i s   f a u l t  
i s  not  seen  and it i s  not   c lear  why the   ve in   should   no t   per -  
s i s t  downwards a r e l a t i v e l y   s h o r t   d i s t a n c e ;   t h e r e  i s  ev ident ly  
some compl ica t ing   fac tor .  

The wes tern   access ib le  limit o f  Xo. 5 l e v e l   i s   i n  so:%, 
schis tose  grey  rock,  microscopic  examination of which  suggest 

t inued  wester ly   f rom f a u l t  (7),  tha t   d iamond-dr i l l ing  was  done 
a dyke. An old  mine p l a n   i n d i c a t e s   t h a t   t h e   d r i f t  was con- 

and t h a t  a c rosscut  was d r iven   no r the r ly ,   poss ib ly   t o   i n t e r -  
s e c t  one hole ,   bu t  no d r i f t i n g  was doze.  These  workings  :are 
inaccess ib l e .  

system (3)  and ( 5 ) .  Quartz i s  found  beneath  the  main  plane 
No. 2 l e v e l  is bounded on t h e  western end by t h e   f a u l t  

of t h i s   sys t em  bu t  i s  muoh broken  up i n   s h o r t   s e c t i o n s  by f l a t  
footwall-branches.  

On t h e   e a s t e r n  end No. 2 l e v e l   s t o p s  i n  a bedded shear-  

The bedd ing   i n   t he   ea s t e rn   pa r t  o f  No, 2 l e v e l   s t r i k e s  more 
zone in   a rg i l l aceous   s ed imen t s ,   i n to  which the   ve in   pas ses .  

eas te r ly   than   e l sewhere  and t h e   v e i n   t e n d s   t o   f o l l o w  bedded 
s l i p s  i n  one o r  t w o  o the r   s ec t ions .  

The eas t e rn   f ace  of No. 3 l e v e l  i s  i n   b l a c k   a r g i l l i t e  i n  
which t h e r e  i s  a nar row  quar tzose   f i s sure   tha t   p robably   repre-  

a t o r y  work was apparent ly   done on the   a s sumpt ion   t ha t   t he   ve in  
s e n t s   t h e   v e i n - s t r u c t u r e :   t h i s  i s  benea th   fau l t  ( 8 ) .  Explor- 

was o f f s e t ,   b u t  it i s  more l i k e l y   t h a t   t h e   v e i n   c o n t i n u e s  i n  
t h e   f a c e  where, i n  inoompetent  rocks, it i s  a weak and  narrow 
s t r u c t u r e .  
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On No. 4 l eve l   s top ing  ground i s  l imi t ed  by eastward-dip- 
ping f a u l t  (lo), the   hanging-wall  of which i s  i n d i c a t e d   t o  

yond, t h a t   e x t e n d   e a s t e r l y  as far a s   f a u l t  (ll), bu t   t he re  i s  
have moved t o   t h e   s o u t h .  No ve in  i s  seen   i n   t he   work ings  be- 

may poss ib ly   r ep resen t   t he   ve in ,   w i th  a s h o r t   o f f s e t  produced 
a f a in t   b reak   fo l lowed  by t h e   s h o r t   n o r t h e r n   d r i f t ;   t h i s   b r e a k  

by (lo), but  i f  so it i s  d i f f i c u l t   t o   a c c o u n t   f o r   t h e  sudden 
weakness of t h e   v e i n - s t r u c t u r e .  -4 compl ica t ing   fac tor  i s  i n -  
t roduced   by   t he   wes tward -d ipp ing   f au l t   t ha t   i n t e r sec t s  (10) 
j u s t  beneath  the  level .   Displacement  on f a u l t  (11) i s  i n d i -  
ca t ed   t o   be   such   t ha t   t he   hang ing-wa l l  moved  downward and t o  
the   no r th .  

On No. 5 l e v e l   t h e   v e i n  i s  i n  a s h o r t   s u b - l e v e l ,   o f f s e t  
t o   t h e   s o u t h   a b o u t  15 f e e t ,  below a hangingwall-branch  of  fault  
(11). I t  has   not   been  located beyond the  footw- 
th i s   f au l t   a l t hough   t he   c ros scu t   appea r s   t o   have   been   d r iven  

a l l -branch  of 

far enough.  Diamond-drilling  below  'chis  fault  proved  the 
ex is tence  of a favourable   format ion   bu t   fa i led  t o  l o c a t e   t h e  
ve in  

'70. 6 l e v e l  i s  bounded  by f a u l t s  (11) and (13) .  The gen- 
e r a l   p o s i t i o n  of t h e   v e i n  on the   wes t  i s  ind ica ted   f rom  the  up- 
per   workings;   on  the  east   the  same problems a r i s e   a s  on No. 5 
l eve l .   S t r eng th  and g r a d e   o f . t h e   v e i n   a p p e a r   t o   h a v e   p e r s i s -  
t e d   t o   t h e   h o r i z o n  of No. 6 l e v e l .  

mine i s  not  i n  doubt.  Ground has  been  stoped f r o m  No. 4 l e v e l  
t o  sur face   benea th   the   unfavourable   be l t  of  rock t h a t   r a k e s  t o  
t he   ea s t   (no r th -eas tward   d ip ) .  The downward con t inua t ion  of 
t h e   c e n t r a l  and eas t e rn   s ec t ions   p re sen t s  a few  problems. 

The downward cont inua t ion   of   the   wes te rn   sec t ion  of t h e  

l e v e l  i s  narrow  and  weak. On the   wes te rn  end it i s  abandoned 
The on ly   ve in -qua r t z   s een   i n   t he   cen t r a l   s ec t ion  on No. 4 

as it passes   into  incompetent   rocks  and on the  eastern-end,  it 
d i sappea r s   pas t  what  seems t o  be a minor f a u l t .  The s tope  
above i s f i l l e d ,   b u t  a r a i s e   p u t   u p  on t h i s  narrow  band  appears 
t o  have  encountered  minable  ground a shor t   d i s t ance   above   t he  
level .   There i s  dyke-rock of i r r e g u l a r   d i s t r i b u t i o n  a t  t h e  

t h e   d r i f t   w i t h   t h e   c r o s s c u t  from t h e  s h a f t ;   t h e   v e i n - q u a r t z  
s h a f t   s t a t i o n  on Yo. 4 l e v e l  and a l s o  a t   t h e   i n t e r s e c t i o n  of 

i n   t h i s   r o c k  i s  weak and  accompanied by l i t t l e   a l t e r a t i o n .  

The weakness of vein-quartz on No. 4 level  might i n  some 
way be   re la ted  t o  t he   p re sence  of the   dykes ,   bu t  it i s  more 
l i k e l y   r e l a t e d  t o  the   p resence ,  a s h o r t   d i s t a n c e  below, of t h e  
unf 'avourable  horizon  of  bioti te-bearing  rocks  in  which  the 
v e i n - f i s s u r e   f a i l s   t o   p e r s i s t  'and which may be   cons idered   to  



have  acted  as a s e a l  or dam t o   r i s i n g   m i n e r a l i z i n g   s o l u t i o n s .  

A considerable   length of ve in  i s  unaccoun ted   fo r   i n   t he  
c e n t r a l   s e c t i o n  on Xo. 4 l eve l ,   bu t  it must be  badly  broken by 

t h i s   s e c t i o n  and i s  bound t o  limit t h e  immediate  depth. As a 
l a r g e   f a u l t s .  The unfavourable   horizon  rakes   eastward  beneath 

consequence,  exploration on t h i s   p a r t  o f  No. 4 l eve l ,  and 
close  beneath it, h o l d s   l i t t l e   p r o m i s e  of finding  important 
ore .  

mine  must  be d e f e r r e d   u n t i l   t h e   e a s t e r l y   c o n t i n u a t i o n  of t h e  
The downward cont inua t ion  of t h e   e a s t e r n   s e c t i o n  o f  t h e  

v e i n  i s  proven a t  t h e  l o w e r   l e v e l s   i n   t h i s   d i r e c t i o n .  
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