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Unique f o r  v e i n  deposits o f  the  Canadian Cordi l lera ,  and  even note- 
worthy among gold-bearing vein deposits o f  the wor ld ,  i s  the great  depth 
continuity o f  t h e  Bridge River orebodies. O f  equal i n t e r e s t  are the 
s t ruc tura l  con t ro l s  of the Bridge River;.gold ore shoots; the  controls a r e  
regionally,  l o c a l l y  and  megascopically specif ic  a n d  readi ly  ident i f iab le .  

a 'I$ H i  story 

PI acer m i  ners, d i  scoveri ng go1 d concentratj ons up the Fraser then 
westward u p  the Bridge River, had been m i n i n g  the bouldery giavels o f  the 
Bridge and  one o f  i t s  principal southern tributaries, CadV,giVader Creek, 
f o r  many years  p r i o r  t o  1897, when i n  situ gold-bearing q z a r t z  veins were 
discovered in - ' t he  canyon o f  Cadwallader Creek o n  w h a t  was t o  become the 
Pioneer Property. W i t h i n  a year, the original lode claims h a d  been staked 
and  e s s e n t i a l l y  a l l  o f  the veins t h a t  would eventually be mined had been 
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found .  By 1912,s4g01 d worth approximately $55,000 (1912) had been recover- 
e$,f<rom- the v e i n s  ,by crushing and p a n n i n g  the quartz from the surface ex- 
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. posures. 

Access was made omevJhat e a s i e r  i n  1915, and work i n  the d i s t r i c t  ac- 
celerated,  when the  PGE Railway reached L i  1 looet ,  from where suppl i e s  were 
hauled 60 miles on a t o u g h  road t h a t  followed the Bridge River from the 
Fraser t o  Cadwallader Creek. By 1920 some 3000 f e e t  of underground d r i f t s  
and crosscuts had been hand mined and the revenue from lode gold had 

'seasonally governed  gcstatiaa-passed before a mine was born.  
*: doubled t o  $100,000.00. E i g h t  more years o f  l og i s t i ca l ly  hampered and . 

Pioneer Gold Mines L td .  opened i t s  100 t p d  mill i n  1i28. Lorne Amal-. 
gamated M i n i n g  L t d .  h a d  developed many hundreds o f  f e e t  of the principal 
near-surface veins on i t s  property immediately northHest of Pioneer, b u t  
only small  orebodies had been iden t i f i ed  and the company went bankrupt i n  
1929. In 1931 Bralco M i n i n g  took over the property, then named Bralorne, 
a n d  a f t e r  addi t ional  -development, opened a 100 tlpd mill i n  1932. By 1935 
the capacity of the  PioReer mill had been increased t o  400 t p d  and the 
Bralorne to,475 t p d ,  and  the camp was established fo r  i t s  40-year r u n .  

Pioneer ceased production i n  1962, and was taken over by Brdlorne, 

The t o t a l  production from the  two mines Has: 

which ceased production i t s e l f  i n  1971. 
L 
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Pioneer 1.33 mill.  oz. Au *' 

I Bralorne 2.82 miJ1. 02. Au J 

* v$ 

+.' g 
. * - &* 

,2. % 
~ 'L 

Total 4.155 mill .  02. A u  a n d  0.95 mill .  oz. Ag 0 
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/“ The recoverable grade was 0.523 oz. Au and  0.12 cm Ag. Of the 30 veins 
developed a t  Bralorne-Pioneer, s ix  produced most of the g o l d  a n d  two o f  
those veins, the Pioneer Main and the Bralorne 717, produced the majority 
o f  t h a t  quantity. Continuous product ion  was obtained from the main ore- 
bodies on these two veins th rough  ver t ica l  distances o f  4000 f e e t  a n d  4700 

- 

f e e t  respectively, w i t h  b o t h  s t i l l  i n  ore a t  the bot tom levels, (-figure 
. 31.. 

Regional Geological Sett inq 

The Bridge River g o l d  veins occur w i t h i n  the Cadwallader F a u l t  Zone, 
a regional f a u l t  s t ruc ture  t h a t  i s  the westernmost of the two major f a u l t  
zones t h a t  comprise the Fraser Fault  System where i t  crosses the valley o f  
the Bridge River, before becoming masked i n  the f i e lds  o f  Tertiary volcan- 
i c s  t o  the n o r t h ,  ( F i g .  1) .  The Fraser Fault System is  an ancient one o f  
continental dimensions and no d o u b t  i t s  profound depth and  complex history 
have had  a major influence i n  the grea t  depth, ‘ (+6000 f ee t )  , of the Bridge 
River veins and gold orebgdies. The Cadwallader F a u l t  Zone a t  Bridge 
River comprises anastomosing reverse,  normal a n d  s t r i k e  f au l t s  t h a t  form a 
network of s t r u c t G a l l f a i 1 u r e s  i n  a bel€7Fp--tf;io- rni-le%- in width, very 
similar i n  appearance t o  the exposures of the active San Andreas Faul t  
Zone i n  California.  Like the San Andreas I_--__-rw.-. transforim -I .- I --*-. fabr_l_t., t h e  Cadwallader 
has  variously displaced a wide range of ages o f  rock formations and has 
been the locus of intrusions f o r  many large and small bodies o f  igneous 
rocks t h a t  rdnge--in composition from ultrabasic (oldest)  t o  grani tes  
(youngest) 

TQs s p a t i a l  coincidence of the Cadwallader F a u l t  Zone w i t h  be l t s  o f  
intrusive g ran i t i c  ( l e s s e r ) ,  d i o r i t i c  and ul t rabasic  bodies, together v r i t h  
underground exposures, indicate  t h a t  the  in t rus i  ves were evidently in t ro -  
duced a long  an ear ly  regional f rac ture  system which subsequently evolved 
i n t o  a continental transform f a u l t  zone which variously and repeatedly 
dislocated and  embraced the various i ntrusi ve bodi es. T h u s  the Cadwall a- 
der Zone i s  unique i n  t h a t  i t  contains,  and  i s  flanked by, a concentration 
of bodies of  complexly fractured o l d  and young intrusive rocks which a re  
less  common o r  non-existent i n  the t e r r a in  d is tan t  from the zone, ( F i g .  
2)  
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W i t h i n  and  beside t h i s  wide f a u l t  zone numerous ancil lary shears and 
branching tension fractures  _.--- have become hosts t o  the- go1 d-bearing quartz  
vei ns - --id-- 

Regional Ore Control - The Cadwallader Zone 

The principal member of  the CadNallader Fault; Zone i s  a f a u l t  s truc- 
ture,  ranging i n  w i d t h  from 50 f e e t  t o  1,000 f e e t ,  comprising gouge-cover- I 

serpentine. T h i s  faultl”-st-ructure d i p s  ver t ical ly  t o  steeply t o  the vrest 
and  southwest. H a n g i n g H a l l  branches a re  re la t ively uncommon b u t  major and 
minor shears, f a u l t s  and f rac tures  a re  widespread o n  the footwal l  s ide f o r  
a distance of a mile o r  more a l o n g  Cadwallader Creek. The net displace- 
ment a long  the CadNallader zone i s  d i f f i c u l t  t o  determine because the zone 

ed shear planes t h a t  ,bound and in te r lace  t a b u l a r  bodies of slickensided , .  
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trends para l le l  t o  the sur rounding  formations; however, Permian formations 
on the eas t  s ide  of the f a u l t  have been thrust over younger formations on 
the west. In  addi t ion,  there are  numerous indications of normal displace- 
ments w i t h i n  the  zone. The great l a t e ra l  extent  of the  f a u l t ,  measured i n  
hundreds of miles,  together w i t h  i t s  re la t ive ly  s t r a i g h t  s t r i k e ,  i t s  steep 
d i p  and the ubiquitous presence i n  i t  o f  serpentine bodies, are  character- 
i s t i c s  of a crustal--transform-fault ,  along which internal  local thrust and  
normal displacements commonly accompany ver t ical  adjustments d u r i n g  the 
continuing l a t e r a l  movement on the break. 

0 

Where i t  i s  exposed along Cadwallader Creek a n d  across the Bridge 
River the Cadwallader F a u l t  Zone is  essent ia l ly  s t r a i g h t  and uninterrupted 
for  8--miles.”southeast from Pionee~-a-n.d__o-v~-r,_7-.-~~les- n o r t h  from Bralorne. 
A t  Bra1 orne-Pioneer- ‘the’-strike--’of the f a u l t  zone ch-aiigFC”shxa-rply--fFom 
northwest t o  north. Quartz veins developed w i t l h i n  otherwise favourable 

1 orne-Pi oneer have a1 1 proven t o  be 
rock formations along the por t ions  o f  the  zone nor th  and south  o f  Bra- 

ly  and sporadically mineralized 
econoriii c golTqTZa3z veins a1 - .----- 
the zone changes direct ion from a northwest t o  a no r th  s t r ike .  

A t  t h i s  bend i n  t h e  s t ruc tu re ,  as i n  such bends i n  a l l  transform 
f a u l t s ,  s t r e s s e s  s e t  u p  i n  the adjacent wallrocks have been such t h a t  
f ractures  have been induced which tend t o  c lose the i n t e r i o r  angle formed 
by the bend. In the case o f  the change of direct ion o f  the  Cadwallader 
F a u l t  Zone this  s t r e s s  produced a major f a i l u r e  known as the Fergusson 
T h r u s t .  T h i s  east-dipping f a u l t  leaves the Cadwallader Shear a b o u t  a mile 
southeast of Pioneer and rejoins i t  a mile and a half n o r t h  o f  Bralorne, 
t h u s  enclosing a lense of rock which measures 35-mi les  i n  length and a 
half mile i n  maximum w i d t h  and  which, because of the diverging d i p s  o f  the  
enclosing f a u l t s ,  widens and lengthens w i t h  depth. UnfL.the-knoun-p.ra= 
d u c t i  v e e c o n om i c--- g>jdz c y a ~  t z  0-reb-0-d-i i n  the  Bridge River area occur 
w i t h i n  this s t r u c t u r a l J  ense. 

Because o f  t he  varied s t resses  imposed a t  v a r i o u s  times by transform 
movement upon the  rocks w i t h i n  the Fergusson-Cadwallader f a u l t  lense, the 
enclosed rocks f a i l e d  fur ther  by tangential fract:uxs,  vrhich diverged from 
the Cadwallader Shear a t  low angles and, trending southeastward across the 
lense, tended t o  jo in  the Fergusson T h r u s t  a t  l a rge r  angles. T h i s  s e t  o f  
shear f r ac tu res  was supplemented by northeast-southwest tensional frac- 
tu-resywhich opened a s  i r regular  sash veinsA T h i s  system 6 m m s T s  
Gz-adjusted and reopened repeatedly, as evidenced by the many ages of 
sheared and f w J r g d - q u a r t z  existing w i t h i n  t he  f ractures .  

A l l  o f  t he  productive gold-quartz veins a t  Bralorne and Pioneer a re  
confined between the Cadwallader Shear and the Fergusson Thru twhich  form 
the lense-shaped block at-the--bend o f  the  Cadwal lader  F a u l t  Zone. The 
tensional -- s t r e s s e s  -... -- 1 -_ impose*-on- the--r-o-cks w i t h i n  this lense have fractured 
and  opened p a r t i c u l a r  rocks t o  permit the formation of  quartz veins and ,  
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the mineralization by go ld .  
veins outside o f  t h i s  lensswareao-t-Aood. 

The chances o f  findiing economic go ld -qua r t z  7 , ’  

Even the  otherwise favourable 0 J 
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Pioneer Greenstone ly ing  on the southwest s ide o f  the  CadHallader Shear, 
d i  rect ly  opposite the productive veins t h a t  occur i n  greenstone w i t h i n  the 
s t ructural  l ense ,  contains  no worthwhile veins because i t  l i e s  beyond the 
focus o f  tensional  f rac tur ing .  ( T h i s  area was thoroughly d r i l l e d  from the 
surface and u p p e r  levels a t  Pioneer.) 

There i s  an in t e re s t ing  comparison t o  be made between the &.jdge-- 
Rfver camp and  the . _ _  M,outh-e.rd-L.o.de campri-n_.-Camoda-L The two camps n o t  only 
h?ZF"3YrikIng . . 's ' i 'milari t ies i n  ore, vein mineralogy, wall  rock alterations- 
and,, wall.rocks, b u t  a1 so are  remarkably simi-1 a r 3  n the  a-s.soc-i a,t-i.o&-of the 

F a u l t  Zone, an ac t ive .  transform 1-.. -- _--.-.__,___ f a u l t  _ _ _  a long  ,. which the qua-rtz--v~~,_?l.--are 
dist r ibuted i n  the Mother Lode camp, chp.g,e-s. . , , .stri-l ie_~~~j~~-e~tion sharply from'' 

broad change i n  s t r ike ,  corne 60 miles i n  len.gLh,--that " ,,._,,_ most r__,_,._ of _̂_.._.I- the -.-.- produ.c=.,. ...-..--,e. . 

,,t~v.e--ve-i-ns ._._ o~-c-xr-~< T h i s  i s  -anal o g _ s _ ~ ~ t o  - the  Cadvral ladder Focus o f  ore veins 
on a much l a r g e r ,  more regional,  scale.  

that O,re_v,e~fns.. fl-.ank ,---wi~th the m-a.r-g~-n-'-.0-f"-a'''~"gra'ni a major f a u l t  alpng,....a.,-.bel~t tic bathol t h o * . . '  o f  el ..._- onga'te , _. serpentine ___ _.,_.__,._ ",., __... -._ _ _  ."... ."-., 35odieX-- . - .  .......I ... .I... 1-. ---, 
addl  t i  on, the Me1 ones ' .---...-.. .--.____, ..,>.,".. ...-... ---.-.--.-- . , _,.I.---- = _ ,  I _._._,._... .*.- . I.... -.. , ..-..._-. .. .., .. . 

' 

ncr'tKex-f-6-.fi6rth just south.....of' p l ' acerv i  11 e a n d  ji t , , i "' ihv&-'gfg'i 'bf**.-thi.i'* 
-- 

The Ore Veins 

The  ore v e i n s  at Bralorne-Pioneer occupy tension fractures -.~h-at-._op_T 
~.----i.l--c 1 iquely - x -----.-- t raverse  the  s t ruc tura l  1 ense between the Cadwall ader and Fergus- 
son f au l t s .  Most o f  the veins s t r i k e  eastward and  d i p  steeply nor th ;  how- 
ever, a l e s s  numerous se t ,  productive i n  the Pioneer Mine, s t r ikes  nor th-  
eastward and  d i p s  s teep ly  west. The veins a re  displaced t o  the r i g h t  by 
occasional north-south f a u l t s .  The veins common1,y anastomose -I- (branch and 
sp l i t )  and "double veins",  ( a  r i b  o f  barren rock a feH f e e t  i n  w i d t h  be- 
tween veins) ,  a r e  n o t  uncommon i n  the  mines. 

The vein material  i s  massive white quartz,  commonly ribboned N i t h  
da.&-suJph_i~gJan.ds., par t icu lar ly  i n  the ore shoo t s .  A c c e s s o m T n T i 3 -  

---- 0 

_--- 
erals are s i d e r i t e ,  s chee l i t e  and maripos-jte, a l l  very minor b u t  the d i s -  
t i nc t ive  blue-green mariposite is  visual ly  s t r i k i n g  and frequently indica- --- 

t i v e  o f  g o l d  mineral izat ion.  Up t o  3 percent of the ore-bearing veins are 
made up  of write and arsenopyrit% the l a t t e r  of which i s  commonly asso- 
ciated w i t h  gold, generally occurring i n  f i ne  r i x o n  f rac tures  paral le l  t o  
the vein walls. 

The gold i n  the ore  i s  commonly visible, frequently coarse and. 83 ~ 

percent o f  i t  was recovered i n  the  j i g s  and on b l a n k e t s .  The g o l d  i s  c6ri--- 
centrated along both the dark  b a n d i n g  f rac tures  para l le l  t o  the walls o f  
the  quartz veins ,  as  well as  on f a i n t  cross f rac tures  a t  r i g h t  angles t o  
the walls.  Clear ly .  the percolation - -..e-..- o f  the gold-bearing solutions t h r o u g h  
the quartz veins was dependent on a - -s t ress  condition whereby some frac- 
turesLin3specif ic  p laces-  on' par t icu lar  q u a r t z  veins were opened a t - the  
time o f  the in t roduct ion 'of  the solution-s. The evidence i n  the mine ex- 
p-osures suggests tha-iE cond'i'ti'on-- was probably one o f  relaxation o f  
compressive stress a t  r i g h t  angles t o  the d i p  of the f a u l t  zone (veins) .  
T h i s  could have been affected by e i t h e r  a normal displacement on the 
f a u l t s  (veins) o r  a l e f t  l a t e ra l  displacement. 

I 
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t h e  ore .- . __ -0. shoots,--are- -- ten Limes -more pers i s ten t  ver-ti-cally than 1 a teral-  
l y  - a n d  have generally s h a r p  later-a..l-.- cut-offs i n  g o l d  values. Average 
stoping‘-widths’-ranged from 3 t o  5 f e e t ,  w i t h  stopes widening t o  as  much a s  
20 f e e t  a t  vein junct ions.  Some orebodies had  high grade nuclei i ,  one o f  
Hhich on the Pioneer Main Vein was 250 f e e t  i n  l e n g t h  and  averaged 5 02. 
A u / t  across 3.5 f e e t ,  b u t  generally the values were f a i r l y  consis tent  
w i t h i n  the  orebodies. There has been no change i n  vein mineralization 
over a ver t ica l  range of 6000 fee t .  

Wall rock a1 t e ra t ion  consis ts  predominantly o f  zirgjl.l-j-z-at-ipn,. w i t h  ma- 
j o r  b io t iza t ion  -T-Y””’l -_ and c-a-rbonitiza-tion- components, t h a t  sof tens  the rock and 
l ightens i t s  colour f o r  w i d t h s  ranging from a few inches t o  several f e e t  
beyond the  veins. I t  i s  most extensive where sulphides a re  most a b u n d a n t  
i n  the veins and i t  i s  post-quartz and possibly contemporary w i t h  the g o l d  
i n  age. 

Local Ore Con t ro l s  - The Wallrocks 

The b e l t  of rocks t h r o u g h  which the Cadwallader Faul t  Zone passes a t  
Bridge River comprises faul ted and  contorted sedimentary and volcanic 
rocks r a n g i n g  i n  age from Permian, (Fergusson Series  a r g i l l i t i e s  eas t  o f  
t h e  f a u l t ) ,  to Jurassic, (Hurley-Noel Formations of in te rca la ted  volcanics 
a n d  sediments, of which the Pioneer Greenstone i s  a thick u n i t  o f  recrys- 
t a l  1 ized flows and pyrocl a s t i c s )  . These o l  der formations have been invad-  
ed, par t icu lar ly  along the Cadwallader Fault  Zone, by three. su i t e s  o f  i n -  
t rus ive  rocks, the o ldes t  of which is the President Intrusive se r i e s  corn-’ 

.::“ p r i s i n g  la rge  a n d  small bodies of extensively serpentinized ul t rabasic  
< ,  :, i 

4 ;?% . t o  these in t rus ives .  The second o ldes t  intrusives are  the  Bralorne Dior- 
> ,-, , - - -  i t e s  which occur a s  plugs and  elongate lenses near and  w i t h i n  the Cadwall-  

ader F a u l t  Zone. The d i o r i t e  i s  a c rys t a l l i ne  augite-amphibole metadior- 
i t e  t h a t  i s  bo th  in t rus ive  and gradational i n to  the Pioneer Greenstone, <.> 8 

-suggesting t h a t  i t  was de~-ved from t w m - s a m e ~ m ~ ~ n - i ~ c  _sou.r_ce_rt-,di€termt 
times. I t  appeaF$*-that the Bralorne Diorite was intruded a f t e r  the Cad- 

%Fl’Eaer zone h a d  deformed the Hurl ey-Noel rocks by,Lbefwe-*it ,had.-a.ssumed 
itt-p-r-esent.,.f-ocrn. The f i nal in t rus ive  phase i s represented by the Bra- 
lorne Soda Granite,  which occurs a s  a ver t ica l  dike-like body 1.5 miles i n  
length and 2000 f e e t  i n  w i d t h  w i t h i n  the .lense encompassed by the Cadwall- 
ader and  Fergusson f au l t s .  I t  i s  an a l b i t e  gran i te  t h a t  commonly-.”qrades 
1. i n t o  .- apl ite..-d.ikes. 

*. 
It rocks. The  serpentine i n  the main Cadwallader Faul t  Zone may be re lated 

/ $- 1 J 

-, ,- 

* *, .. 
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-w*- I_ ,ruuu&-..-rrr-C-‘- ‘“-*- -_ -----I_-_ 

Some o f  the  above-described rock types susta’ined open fractures  w i t h -  
i n the Bra1 orne-Pi oneer s t ruc tura l  1 ense, and  hence were mineral ized w i t h  
quartz,  whereas other rocks d i d  n o t  and hence a re  n o t  h o s t  t o  quartz 
veins. No veins were formed w i t h i n  t he  (incompetent) serpentine o f  the 
Cadwallader Zone and only occasional ones were formed w i t h i n  the predomin- 
ant ly  argi l laceous rocks of the Hurley-Noel Series.  The remaining rock 
formations w i t h i n  the  lense a l l  sustained open f rac tures ,  b u t  t o  d i f fe ren t  
degrees . 
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The Bralorne Diori te  and the Pioneer Greenstone a re  much a l ike  i n  
mechanical cha rac t e r i s t i c s  i n  t h a t  they are  b o t h  generally homogeneous 
masses of considerable competency-but a re  var ied enough i n  in ternal  struc- 
t u re  t o  promde s i t e s  f o r  changes i n  f rac ture  cha rac t e r i s t i c s .  Because o f  
the  r e l a t ive  competency of these rocks most of the f i s su res  i n  them a re  
simple s t ruc tu res  which opened w i t h  the s h i f t i n g  s t r e s s e s  on the lense,  
t h u s  permitting the passage o f  hydrothermal solut ions and the deposition . 

I 
f”qO-a..r t-z -.-I--. - --- - - r -  - -  -_ -___ _ - _  . - _  - - - -  . ,_ . - -. --.... -.__ __. 

___.-*- - .-- .-- 

In con t r a s t  t o  the d i o r i t e  and  the greenstone, the remaining rock 
formation w i t h i n  the lense,  the Soda Granite, i s  a f a r  more homogeneous 
and competent rock and, a s  a re  most young granit ic in t rus ives ,  i t  i s  b r i t -  
t l e .  I t  has n o t  sustained s ingle ,  wide continuous f i s su res  upon f a i l u r e  
b u t  ra ther  has f a i l e d  by t j g h t ,  braided f rac tures  along which movement i n  
many places has been taken u p  t o  some extent by Ithe prevalent j o i n t  sys- 
tem. T h u s ,  the quartz veins tcnAto-_-be-come_ narrow, dispersed a n d  e r r a t i c  
i n  trend ahe.re they t raverse  the soda g r a n i t e .  Gol?T--o-rebodies-7 are r a r e  
w i t h i n  the 

The major ore control on the veins w i t h i n  t h e  Bralorne-Pioneer lense 
i s  then, t h a t  the  orebodies a re  r e s t r i c t ed  t o  those p o r t i o n s  of the veins 
w i t h i n  t h e  Bra lorne  Diorite o r  t h e  Pioneer Greenstone a t  o r  near  t h e  con- 
t a c t  of a rock type of markedly d i f f e ren t  competency; L e . ,  the soda gran- 
i t e .  T h i s  i s  bes t  i l l u s t r a t e d  by the longitudinal sect ion showing most o f  
the  orebodies i n  the  camp, ( F i g .  3 ) .  A t  these contacts  the vein struc- 
tures  a-ceAb_uCk.l.ed o r  refracted so t ha t .  there ,  i s  a marked change i n  strike 
andJor d i p  crossjng from one rock type t o  the other. Generally the veins 
steepen a t  .”- the soda-granite contact and-tend t o  de f l ec t  along i t .  
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Ore Shoot  Control 

In detai  1 the  veins a re  b o t h  horizontally and ve r t i ca l ly  broken ‘ i n t o  
segments which follow one or two f rac ture  direct ions.  The length o f  these 
segments i n  any one direct ion ranges from 300 t o  a s  much a s  1000 f e e t  de- 
pending on the type of vein. The shear (southeast ,  e a s t )  veins tend t o  be 

. i n  l ong  and merging segments whereas the tension (nor theas t )  veins are 
broken in to  sho r t  segments which may n o t  merge w i t h  one another. (Five 
main segments make g . 2 7  vein three occurring between the 21st and the 
2 6 t h  1 eve1 s) . The v%i-3-egm5+ts a re  general l y a w e l  on i t o  one another 
i n  t h a t  the end of one tends t o  curve away from the  end of the next. The 
ends o f  adjacent segments are  most generally interconnected by tangential 
shears and/or cross-over f rac tures  b o t h  of which pass from the h a n g i n g  
wall of one segment t o  the  footwall of the next, o r  vice-versa, and any of 
which may or- may n o t  be mineralized w i t h  quartz,  b u t  seldom w i t h  go ld .  

From a point  o f  view of ore controls  the segmented s t ruc ture  of the 
: veins i s  noteworthy because the,s teep por t ions  of the vein segments are  ’ generally more r ich ly  mineralized w i t h  gold than a re  the  f l a t t e r  p o r t i o n s ,  

and  a lso,  l a t e r a l l y ,  the ore shoots  i n  most place!; terminate a t  direction 
changes w i t h i n  o r  a t  the ends of vein segments. 
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Enriched mineralization a t  s teep sections i s  a very common character- 
i s t i c  o f  vein-type ore deposits and may r e su l t  i n  e i t h e r  an increased 
amount of overal l  vein material (quartz)  being deposited i n  the  steep’por- 
t i o n s ,  and /o r  an opening u p  of f rac tures  w i t h i n  t h e ”  steep.- por-tions of , 

exis t ing veins t o  permit introduction of new material:- I t  i s  evident t h a t  
the l a t t e r  process was dominant  a t  Bralorne-Pioneer. A l l  o f  the orebodies 
on the Bralorne 77 and  79 veins a n d  on the Pioneer Main and  27 veins. 
L e . ,  a l l  of the major  orebodies, occur- o ~ - - s ~ t e e p .  portions of ______-_ the veins. - - - - - I n -  

S p o t  checkS’of a f e i ‘ l e s s e r  orebodies reveal the same- relat ionship.  Other 
s t ructural  control s such as  branch,” junctiowns., segment Junctio_t7_s and  lenses 
a1 so resul ted i n  ore  s i tes  in * d i  f f e r e n t  veins an-d-aiflei<nt par t s  o f  Ki ns 
i n  the two mines, b u t  these controls  are  subsidiary t o  the “steep and 
f l a t ”  control.  
%kf-P%%TeT’-a-nd i t  per ta ins  most czKm%ly-wx;re the vei n s t ruc tures  have 
been deflected passing from d i o r i t e  or  greenstone in to  soda grani te ,  w i t h  
the  steep port ions occurring i n  the  former rocks a t  the contact. 

T------ -.-..”., -.-, 

) T h i s  then i s  the primary control, of orebodies a t  Bralorne 

. The e f f e c t  of tension or  gravity relaxation on d i p p i n g  veins and  
f rac ture  systems is  t h a t  the  s teeper  portions o f  the  s t ruc tures  tend t o  

s a l t s  i n  solut ion so l o n g  a s  t h e  required pressure-temperature relation-,  
s h i p  i s  maintained. Drops i n  pressure r e su l t  ;in a decrease of vapour 

open, whereas f l a t t e r  portions t ighten and  close. Hydrothermal solutions,  
or iginat ing a t  depths o f  h i g h  pressures and temperatures, carry metal 

pressure and a d r o p  i n  temperature and possible r e su l t an t  precipi ta t ion of  1 
metals. In the case o f  the  Bralorne-Pioneer orebodies i t  i s  suggested, 
t h a t  solutions sa tura ted  i n  g o l d  s a l t s  arose a long  the more open, (quartz 
vein),  members of the avai 1 ab1 e p l  urnbi n g  system under vapour pressures 
h i g h  enough t o  keep the g o l d  s a l t s  i n  s o l u t i o n .  iDn suddenly encountering 
por t ions  o f  the veins r e l a t ive ly  more open than the preceding p o r t i o n s  the 
vapour pressure wou ld  drop and g o l d  would be precipi ta ted u n t i l  equi l i -  
br ium was reestabl ished w i t h i n  the system. T h u s  the open, steep, low 
pressure, port ions of the veins would be h o s t  t o  g o l d  mineralization i n  
successively ascending order as  each steep section was reached. Obviously 
there  is  some depth below which pressures were so h i g h  t h a t  even a very 
appreciable drop i n  pressure would not prec ip i ta te  the  g o l d ,  t h u s  there  i s  
an ultimate bottom t o  th i s  type of orebody. 

To d a t e  there i s  no indicat ion t h a t  the ultimate bottom o f  the ore- 
bodies  has been reached a t  Bralorne-Pioneer. The ore shoot on the bottom 
level of the 77 Vein i n  Bralorne i s  530 f e e t  i n  length,  7 f e e t  i n  w i d t h  
and  averages 1.0 0 2 .  A u / t o n ,  and has  been ver i f ied t o  a fur ther  depth o f  
300 f e e t  by diamond d r i l l i n g .  However, the rock temperature a t  th is  level 
(6200 f ee t )  i s  135°F and m i n i n g  can only be accomplished w i t h  cost ly  re- 
f r igera t ion  t o  the w o r k i n g  faces.  

Other ore p o s s i b i l i t i e s  e x i s t  i n  the unexplored geologically favour- 
able  portions o f  the s t ruc tura l  lense,  par t icu lar ly  i n  the  mid-upper 
leve ls  of b o t h  mines. Unfortunately, practical  access t o  these areas can 
only be from underground, requiring very extensive rehabi l i ta t ion  and  de- 
vel opment. 
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