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DAY 3: BRALORNE GOLD MINE 
J. Bel laqy and L. W. Salekein 

INTRODUCTION 

The Bralorne-Pioneer go1 d-bearing quartz deposits occur along the eastern 
f lank  o f  t h e  Coast Range b a t h o l i t h  i n  the Br idge River d i s t r i c t  o f  the 
L i l l o o e t  Mining D iv is ion .  The mines i te  i s  approximately 160 k i lometres 
due nor th  o f  Vancouver and 100 k i lometres west o f  L i l  l o o e t  (F ig .  1.1) . 
The property consis ts  o f  133 Crown-granted c la ims and f r a c t i o n s  and l i e s  
immediately east o f  the confluence o f  Cadwallader and Noel Creeks (F ig .  
3.1). The .claims are j o i n t l y  he ld  by E & B Explorat ions Inc., Vancouver, 
B r i t i s h  Columbia and Bra lorne Resources Ltd., Calgary, A lber ta  w i t h  E & B 
Explorat ions Inc. having the m a j o r i t y  i n t e r e s t .  . 

I n  the mid-1800's prospectors working west from the Fraser River entered 
the Bridge River  area and discovered p lacer  gold deposits along the 
Cadwallader and Br idge Rivers. The f i r s t  lode claims on the present 
Bralorne s i t e  were staked on subcropping quartz veins i n  1896. 
Subsequent vein development c o n t i  nued i n t e r m i t t e n t l y  under t h e  Lorne 
Amalgamated Mining Company and a successor company, Lorne Gold Mines Ltd. 
u n t i l  1931, when Lorne Gold Mines Ltd. was taken over by Bra lco 
Development and Investment Company. 
t o  form Bra lorne Mines Ltd. which continued t o  mine t h e  Lorne and Bradian 
lode claims us ing a 90 tonne-per-day f l o a t a t i o n  m i l l .  
1 ocated southeast o f  t h e  Bra1 orne opera t i  on ( F i  g . 3.1 ), commenced 
product ion i n  1928 us ing a s i m i l a r  s ized m i l l .  

6 

I n  1932 the company was reorganized 

The Pioneer mine, 

I n  1959 the  Pioneer and Bralorne operat ions were merged and min ing was 
subsequently discont inued a t  Pioneer. 
continued t o  mine the gold veins i n  the Bralorne sect ion o f  the v e i n  
system u n t i l  1971, a t  which t ime the company ceased operations due t o  
high mining costs and unfavourable economic condi t ions.  
r e v i t a l i z e  the Bralorne operation, E & B Explorat ions Inc. entered i n t o  
an agreement i n  1980 w i t h  Bra lorne Resources Ltd. w i t h  the i n t e n t i o n  o f  
b r i  ng i  ng the proper ty  i n t o  product ion . 

The Bralorne-Pioneer Company 

I n  an e f f o r t  t o  

REGIONAL GEOLOGY AND SETTING 

The general geology o f  the Bridge River area i s  shown on F igure 3.2; the 
product ive go1 d-beari ng zone occurs w i t h i n  a regional  nor thwest -s t r i  k i  ng 
f a u l t  lens t h a t  cuts  Permian t o  Jurass ic  sedimentar.y/volcanic rock u n i t s  
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and i s  known as the Cadwallader f a u l t  lens. These u n i t s  l i e  between the 
main Coast Range b a t h o l i t h  and the smaller o u t l y i n g  Bendor plutons. 
I n t r u d i n g  t h i s  f a u l t  s t ruc tu re  are small g r a n i t i c  t o  u l t r a b a s i c  stocks 
and dykes. The Cadwallader f a u l t  lens i s  an i n t r i c a t e  f a u l t  system 
comprised o f  i n t e r l a c i n g  reverse, normal , and s t r i k e - s l i p  f a u l t s  t h a t  
form a s t r u c t u r a l  lens  approximately 2 k i lometres wide and up t o  5 
k i lomet res  long (Fig. 3.2). The gold veins i n  the f a u l t  lens have been 
mined t o  a depth o f  over 1.8 k i lomet res  (Figs. 3.4 and 3.5). The depth 
persistence o f  these veins i s  a t t r i b u t e d  t o  the Cadwal l a d e r  f a u l t  system 
being a deep-seated c rus ta l  s t r u c t u r e  t h a t  i s  r e l a t e d  t o  the cont inenta l  
Fraser f a u l t  system. 

STRUCTURAL FRAMEWORK 

The Cadwallader f a u l t  lens . i s  .bounded on the soutlhwest by the Cadwallader 
f a u l t  and on the northeast by the  Fergusson t h r u s t  f a u l t  (Fig.  3.3). The 
Cadwall ader s t r i k e s  northwester ly and dips ve r t i c l a l  l y  t o  steeply 
southwest. 
composed o f  gouge-covered shear planes t h a t  bound and i n t e r l a c e  
s l  i ckensided serpent i  ne. 
trends approximately para1 l e 1  t o  the bounding Hurley-Noel sedimentary and 
volcanic rocks. 
nor thwest -s t r i  k ing,  60 t o  80-degree northeast-diplping s t ruc tu re  t h a t  
t h r u s t s  Permi an Fergusson sedimentary/volcanic rocks over the younger 

unclear but assumed t o  be contemporaneous. The f(au1ts were ac t i ve  over a 
l ong  per iod  o f  geologic time thus c rea t i ng  a s t r u c t u r a l  s e t t i n g  condusive 
t o  the emplacement o f  the dior i te/greenstone bodies t h a t  host the 
gold-bearing quartz veins. 
s t a t i c  d u r i  ng the hydrothermal a c t i v i t y  responsi b'le f o r  the go1 d 
sol  u t i ons  as i s  ev i  denced by the mu1 t i-banded quartz veins conta in ing  
high-grade gold values. 

This f a u l t  ranges from 15 t o  300 metres i n  width and i s  

Displacement along the f a u l t  i s  unknown as i t  

The Fergusson t h r u s t  f a u l t  (F ig .  3.3.) i s  a 

formations. The r e l a t i v e  age re la t i onsh ips  o f  the bounding f a u l t s  are 

The movement w i t h i n  the f a u l t  lens was never 

. 
ROCK WITS 

Fergusson Series 

The Fergusson ser ies  o f  Permian age, inc lude the o ldes t  rocks i n  the 
d i s t r i c t  (McCann , 1922) and are comprised o f  i nteircal ated cherts, t h i n l y  
banded a r g i  11 i t e s  w i th  m i  nor lenses o f  1 i mestone, quar tz i tes ,  and 
andes i t i c  volcanic rocks. The ser ies  i s  steeply d ipp ing  and has been 
h i g h l y  sheared and folded. 
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Hurley-Noel Formations 

Conformably o v e r l y i n g  the Fergusson ser ies are a t h i c k  sect ion o f  
Tr iass ic-Jurass ic  sedimentary/volcanic rocks o f  t h e  Hurley-Noel 
Formations t h a t  are c u t  o r  bounded by the Cadwallader f a u l t .  
s t r i k e  northwest, d i p  s teeply  south, and are comprised o f  f i n e l y  banded 
a r g i l l i t e s ,  tu f fs ,  l imestones, conglomerates, and a middle sect ion o f  
andesites. This volcanic member, which l i e s  above the lower Noel 
sedimentary u n i t ,  i s  l o c a l l y  c a l l e d  the Pioneer greenstone and i s  found 
i n  t r a n s i t i o n  w i t h  t h e  Bralorne d i o r i t e  i n  the eastern p o r t i o n  o f  the 
Cadwall ader f a u l t  lens . 

These u n i t s  

Pioneer Greenstone 

I 

Th is  vo lcanic  u n i t ,  which . i s  app-roximately 300 metres th ick,  cons is ts  o f  
andes i t i c  f lows and p y r o c l a s t i c  rocks t h a t  have been metamorphosed t o  a 
massive homogeneous greenstone. 
the sedimentary u n i t s  o f  t h e  Hurley-Noel Formations and hosts most o f  the 
go1 d-quartz ve ins . 

The greenstone i s  nmre competent than 

Bra lorne D i o r i t e  

The Bralorne d i o r i t e  i s  a medium-grained augite-amphibole-bearing rock 
which occurs as an elongate stock nor th  of the  Cadwallader shear zone. 
This la rge  d i f f e r e n t i a t e d  body i s  the p r i n c i p a l  host t o  a l l  the Bralorne 
veins. The rock ranges from a mott led,  coarsely c r y s t a l l i n e  d i o r i t e  t o  a 
f i n e  c r y s t a l l i n e  greenstone. By nature i t  i s  both i n t r u s i v e  and 
gradat ional  i nto  the  Pioneer greenstone i m p l y i  ng e i  ther  t h a t  the d i  o r i  t e  
formed as a r e s u l t  o f  g r a n i t i z a t i o n  o f  the andesite or  t h a t  the d i o r i t e  
was der ived from the same d i f f e r e n t i a t e d  magma. 

Soda Grani tes 

The Bralorne soda-rich i n t r u s i v e  rocks occur on ly  w i t h i n  the Cadwallader 
f a u l t  lens. They form v e r t i c a l ,  dyke-1 i k e  i n t r u s i v e  bodies approximately 
2 k i lometres i n  length and up t o  700 metres i n  width which t rend 
tangent i  a1 l y  t o  the boundi ng f a u l t  s t ruc tu res  from hlangi ngwall toward the 
foo twa l l  The soda grani tes c u t  the Pioneer greenstones t o  the east but 
are both i n t r u s i v e  and gradat ional  i n t o  Bralorne d i o r i t e  t o  the west. 
The rock i s  a massive, f i n e  t o  coarsely c r y s t a l l i n e ,  h i g h l y  a l b i t i t i c ,  
b r i t t l e  g r a n i t e  which has patchwork h y b r i d  zones i n  the ad jo in ing  
d i o r i t e s .  A l b i t i t e  dykes composed o f  aphani t ic  a l b i l t i t e  t rend 
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northwester ly from f ingers  i n  the soda gran i te  and p a r a l l e l  some o f  the 
ve in systems. 

Presidental  I n t r u s i v e  Rocks 

The Cadwallader shear zone i s  occupied by serpent in ized p e r i d o t i t e  up to 
150 metres wide t h a t  i s  sheared, c h l o r i t i c ,  talcose, and schistose. This 
zone i s  r a r e l y  carbonated, s i l i c i f i e d ,  o r  mineral ized. The serpentine 
consis ts  c h i e f l y  o f  mesh a n t i  g o r i  t e  and a c r y s t a l  1 i ne a n t i  g o r i  t e  c a l l  ed 
b a s t i t e .  

GOLD-BEARING VEINS 

t ., Vein S t r u c t u r e  

The wal l rock cont ro l  f o r  the Bralorne-Pioneer veins are the 
greenstone/di o r i  t e  bodies t h a t  are competent enough t o  susta in  b r i t t l e  
f ractures.  
c o n s t i t u t e  the bulk o f  the known gold-quartz bodies i n  the 
Bralorne-Pioneer area. 

Veins t h a t  s t r i k e  tangent ia l  l y  t o  the Cadwall ader f a u l t  lens 

Two d i s t i n c t  ve in  types, f i s s u r e  veins and tension veins, occupy the 
conjugate f r a c t u r e  system i n  the Cadwallader f a u l t  lens. The f i s s u r e  
yeins s t r i k e  west-northwest and d ip  steeply north, whi le  the wider 

Along s t r i k e  and down dip, the f i s s u r e  veins are broken i n t o  en echelon 
segments t h a t  th icken w i t h  def lect ions i n  ve in s t r i k e  and d ip  and are 
separated from the ad jo in ing  lens by tangent ia l  shears and/or cross-over 
f ractures.  Tension veins, which are shorter,  s t r i k e  more east-west and 
usua l ly  lack  hangingwall o r  foo twa l l  shear zones. Tlhey are usua l ly  
broken i n t o  shor t  vein sect ions which may not merge w i t h  one another. 
general , the steepest p o r t i o n  of the gold-bearing quartz veins are the 
r i c h e s t  i n  go ld and e x h i b i t  strong tangent ia l  quartz r ibbon banding 
w i t h i n  the quartz lens. 
complex s t r u c t u r a l  h i s t o r y .  

tension veins s t r i k e  northeast and d ip  about 45 degrees t o  the northwest. 

I n  

This banding ind ica tes  t h a t  the veins have had a 

Vein H i  nera l  ogy 

Quartz  forms more than 90 per cent o f  the vein gangue w i t h  minor amounts 
o f  c a l c i t e ,  mariposi te,  t a l c ,  and scheel i te .  The l a t t e r  minerals are 
l o c a l l y  r e s t r i c t e d  t o  f i n e  bands p a r a l l e l  t o  the vein wal ls .  M e t a l l i c  
sulphides, mostly p y r i t e ,  p y r r h o t i t e ,  spha ler i te ,  and arsenopyr i te,  
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comprise 3 per cent o f  the vein. Free v i s i b l e  gold occurs i n  and 
adjacent t o  the f i  ne black 1 ami nated r i  bbon-quartz structures.  M i  nor 
elements occur r ing  w i t h  the gold include arsenic, antimony, lead, zinc, 
and ti t a n i  urn, and occasional n i cke l  and manganese . 
Vein wal l rock a l t e r a t i o n  consists p r i m a r i l y  o f  carbonat iza t ion  w i th  
a l t e r a t i o n  widths, n’n part ,  dependent upon the sulphide content o f  the  
vein. 
w a l l  rock a1 te red  t o  a p l  aty q u a r t z - s e r i c i t e  s c h i s t  and/or 
c h l o r i  te-carbonate-ser ic i  t e  schist .  

I r o n  carbonate and a l b i t e  along the vein slhears o f ten  r e s u l t s  i n  a 

Vei n Economics 

During the 40 years o f  operation, production from the Bralorne mine 
( i n c l u d i n g  King and Pioneer a f t e r  merger included11 was 4 931 967 tonnes 
o f  ore grading 18 grams gold per tonne which prodluced 79 681 ki lograms o f  
gold. 
95 per cent. The mine was never ore poor and maintained a constant 
c u t o f f  o f  10.0 grams gold per tonne. 

The ore was f ree  m i l l i n g  and recovery from 1961 was approximately 

I n  the Bralorne-Pioneer vein system, product ion came from 19 o f  the 52 
known veins. 
ve in  (Figs. 3.4 and 3.5), w i th  the former having been mined over a 
v e r t i c a l  i n t e r v a l  o f  1 500 metres. I n  the upper l e v e l s  shrinkage s top ing  
was the most comnon mining method w i th  c u t - a n d - f i l l  being used a t  depth 
o r  where there were rock s t a b i l i t y  problems. 
t o  2 metres on veins 0.3 t o  6 metres i n  width. 

The two most product ive veins were the  77 ve in  and the 27 

. 
Stope widths ranged from 1 

Entry t o  the  Bralorne mine workings i s  from the main 8 th  l e v e l  haulage 
d r i f t  which extends 2 072 metres from the p o r t a l  t o  the Crown sha f t  
s ta t i on .  The Crown sha f t  contains the main produiction h o i s t  which 
provides access from the 8 th  l e v e l  t o  the 26th l e v e l .  
t he  Empire, extends from 3rd  l e v e l  t o  26th l e v e l  and i s  used f o r  supply 
and safety access. The 26th l e v e l  i s  the next main haulage d r i f t  and 
connects the  Crown sha f t  t o  the Queen shaf t .  The Queen h o i s t  extends t o  
the 43rd l e v e l  where a ser ies of  decl ines provided haulage access t o  the 
45th l e v e l  . Production ceased on the  45th l e v e l  i n  1971 and the mine was 
al lowed t o  f lood. 

A dup l i ca te  shaft ,  

Since 1980, E 81 B Explorat ions Inc. has reopened the 8 l e v e l  main haulage 
d r i f t ,  r e h a b i l i t a t e d  the  Crown shaft ,  which included the i n s t a l l a t i o n  o f  
a new product ion ho is t ,  and dewatered the Bralornie workings t o  the 20th 
l e v e l .  The geology o f  t he  Bralorne 8 and 20 l e v e l s  i s  shown on Figures 
3.6A, 3.68, and 3.6C and Figures 3.7A, 3-78, and 3.7C. A t o t a l  o f  5 030 
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metres o f  surface d r i l l i n g  and 3 400 metres o f  underground d r i l l i n g  were 
compl eted d u r i  ng the expl o r a t i o n  and resampl i ng programs . 
of selected ore blocks and the evaluat ion o f  the o l d  Bralorne data has 
ind ica ted  t h a t  above the 2 600 l e v e l  there e x i s t s  some 816 300 tonnes o f  
ore grading 8.5 grams gold per tonne above a 4.7-grlams gold per tonne 
c u t o f f .  An unknown amount o f  add i t iona l  tonnage e x i s t s  below the 2 600 
l e v e l  and i n  o u t l y i n g  ve in systems throughout the f a u l t  lens. 

The resampl i ng 
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