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i 2 ~ ~ ~ i r ) J ~  of O l i v e r ,  B.C., about 27 s.Ll~s .south of Penticton (Figure 1). 

s r a d u c t i a n  o f . h i g h  purity silicz was x n t i n w u s  fron 1955 whell developEent 

V ~ S  t & e n  o-;er by P a c i f i c  Silica C o m ~ ~ j - ,  unti l  b-ugust 1958 wher! t ke  

crerz:io-'. >ii!S c lose2  due to ceving of  S z r t  of thft quarpj* wzll. 

:?:is 14-ye2.r interval, fron 20 t o  35 ~ 3 r s o n s  were employed anzually, 

ye2r12- production ranged  froa a low of 2,500 t o n s  in 1955 t o  8 high of 

t.3,oOO t ons  in 1960. 

D u r i ~ 4  

From 1962 t o  1955 inclusive, averags ~ I L ~ U Z ~  

; r ~ d ~ c t i o r i  was about 46,000 t o m .  A t  t h e  close of qusr-Ting operations 

- .  , - , , , c t i on  d - 9 . p : -  hes bees C s e C  mzinly PS decorative material in the 

kz:l?irig in.iustry, especially as stucct dssh. Smell batches of conceatrztes 

.'rciw bt.92 used for e wide Yzriety of FzrpDses, inclxding p r e p r a t i o n  of 

s 2 2ziel c e z z n t s ,  es a flux in the miner21 i r ;dus t ry ,  f o r  p a t i o  eggregzte, 

:s p o u l t r y  grit, in t h e  production of fzrrosilicon and silicon carbi&, 
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M o n g  the  n o r t h E r n  i - p r g f z  cf 
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setals a r e  found i n  t h e  O l i v e r  p l u t o n  m d  surrounding rocks.  Within t h e  

. .. . - ' 1 1  . L - -  1 - - - -  - - _ .  

:; the  p o r p h y r i t i c  quzr tz  n m z o n i t e  phzse.  

:mprophyre dykes thzzt a r e  h igh ly  v a r i z b l e  i n  s i z e  and OCCUT t h r o K k o u t  

Quartz v e i n s  e r e  c t ~ t  by 

?:Jut 50 f e e t  wide t h z t  e x t e n d s  from G j . 3  ni 
I 

S 

q u a r t z  v e i n s  contzirr ing small ~ 0 1 m t s  of su lph ides  and preciczs c 

t _31~r ;on ,  large veins wizn soze  Ind ica t eC  econoaic  p o t e n t i a l  a r e  confined 

xo region. m e  l a r g e s t  kno;;n lu lp rophyre  body i s  2 n e a  v e r t i c a l  s k e e t  

ne southwzrC f o r  severe: 

. -  I n  t h e  z o r t h e r z  ;nrt C'T t h e  2reE i:: ? ~ G U T ~  2, ~ r e  t m ~  Lzge! Z P S S - Z S  

of  m e d i m  t o  coarse-gra ined ,  g n e i s s i c  c i io r i t e  c o n s i s t i x  a k o s t  e n t i r e l y  

3f hornblerde  and p l z g i o c l a s e  i n  v a r i r b l e  p ropor t ions .  

r2ser;lbl.e m;hibol i t? ' ,c  units o f  Vaseaux  f ~ r z - . z i  

represent  l a r g e ,  p a r t i a l l y  ass in i la tec!  c ~ s s e s  of  Vzseaulr rocks. 

These bodies  

t o  the r.cl\rth 2nd ~ r c k e b l y  

The a r e a  has been f a u l t e d  and frectured. ex tens ive ly .  Contzcts of  

~ k . 3  t h r e e  pain phzses of  t h e  p l a t o n  have z?ps ren t  offsets of  o z e - q c n r t e r  

-:LP o r  more, e s p e c i z l l y  i r ,  t h e  south?err, s a ~ t  of t h e  ~ 2 2  o f  F i g a r e  2. 

:.::.-t o r  t h e  regior .  k;es t e e n  ei ' fected 5y k y C r o t h e r n ~ 1  ~ 1 : ~ r z t i o z .  

. .  - .  

Ir. t h e  
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: b~y,:'.:a:-. i s  c f i l o r i t t . .  \*!;'het,ilpr t ~ r .  r,>: ti!e r ~ ~ ~ ~ ! l  h2:: tiZ-7.r: sL:;Je--,-,: c 

~ o ~ ~ . , ~ ~ ,  

- . - 4 -*3 

:: 3x2 y r i o d  or' hydrotherczl nlterstioc is n o t  kzcrwn. 

sc=e of t h e  a l t e r a t i o n  pos tda ted  eaplzceaept  of l anprophyre  dykes Lqd 

t h e  develo?nent of sozie f z u l t s .  

a l t e r a t i o n ' e f f e c t s .  

f 2 . z ~  t h e  xes t e rn  wall o f  the Okanagm Valley t h a t  has been a f f e c t e d  by 

e x t e n s i v s  f z u l t i n g  and close-spaced f r a c t u r i n g .  

j e e n  s t u d i e d  i n  d e t e i l  h e r e  but  they  a r e  one of the  l a t e s t  t e c t o a i c  e v e n t s  

ir. t he  Ere2 2nd one might s p e c u l a t e  t h a t  they a r e  r e l a t e d  t o  t b e  develop-  

z e n t  of t he  Okmaga Vzlley, whuch f a r t h e r  n o r t h  has been shor-  t o  be  t h e  

l o c u s  o f  i n t e n s e  f a u l t i n g  of r e g i o n a l  ex ten t  (see L i t t l e ,  1961). 

Kany f z u l t  zones appee r  t o  be l a t e r  t h a  

The e a s t e r n  edge of t h e  e r e a  under  c o n s i e e r z t i o n  

These f e a t u r e s  have n o t  

. .  

I 

....-_ . -  -- 
~ ---.,:.-----L -l-"T-ES O? l.EI!i 3Z?OSITS Ix ~ ~ ~ l j ~ ~  "c!Ta!:IC ~ ~ ; . ~ - ' ~ ~ ~ <  

1:-Gerous q u a r t z  v e i n s  occur wi th in  t h e  O l i v e r  P l u t o n i c  Complex, all 

c !^  xhich s : ? w  e number of  f e a t u r e s  i n  c o c c n .  

h r g e  QILEXZ v e i n s  are I n o m  i n  Kobau rzetzse6ixentaqT r~c'rcs,  L L L ~  a5 t i 2  

h r n i n g  S t a r  and Stenwinder  d e p o s i t s  of Fa inr iew Cmp,  t h z t  w r z  n i m d  

'-c.wral dececies ego for t h e i r  go ld  con ten t s .  

: :p l ies  o ~ l y  t o  t hose  v e i n s  wi th in  t h e  Ol ive r  P l u t o n i c  Cozplex, soze of 

I n  a d d i t i o n ,  a few r e l e t i v e i y  

The f o l l o x i n g  ger2rzl  zccount  

hotm i n  Figure 2. 

In genere l ,  el: v e i n s  w i t h i n  t h e  Dli~-?r ;;lu;ton 2z-e cherzct?rize5 

. -  ;:?;-r:I=::ze cr" c u ~ r t z ,  elzost t o  th-2 e z : l ; i ~ i ~ r ,  or^ ot;l->r Z ~ T . ~ : Z ~ S .  

-zerhs?s ,  t h e  only o t h e r  n i n e r z l  c o ~ ~ o n  t o  all ~ . - ~ i ~ s  ?ti: ;- -.. 

2:: be observed on ly  with c l o s e  i f i s p c t i o n  an? forzs 2 

proportion of ve in  n z t e r i a l  ir. t e r r s  of t o t e l  vo lcre .  O t h e r  



(1374) bave l e d  t o  t h e  re-opening of the Sus ie  end Standzrd  n ines .  
\ 

Q u a r t z  in a l l  d e p o s i t s  h z s  been sub jec t ed  t o  v e r y i n g  R ' O ~ ~ S  of 

~ c s t - ~ i n e r z l i z z t i o n  f r e c t u r i n g ,  ccrxonly  t o  t h e  e x t e n t  t h a t  o r i g i c a l  

-,Extures are i n  l a r g e  p a r t  des t royed .  Eowever, where r e l z t i v e l y  uzidefom 

all d e p o s i t s  show evidence of rouch of t h e  q u a r t z  having been %e?os i ted  as 

zer ly  lerge crystzls, g e n e r a l l y  2n i n c h  o r  Icore i n  c r o s s - s e c t i c n  a16 zt 

- - e s t  s e v e r a l  i c c h e s  i n  l eng th .  In p l a c e s  t h e s e  c r y s t a l s  show a rough 

z c x o n b  t e x t u r e .  All d e p o s i t s  c o n t a i n  a t  l e z s t  soze  e e r l y  de2;osited grey 

z1x-t~ e l t h ~ ~ i g h  the b a l k  of  t he  quertz i s  g e n e r z l l y  whi te .  5 ~ 1 l - q - k  - & A L L  

z l :? r= . t ia r -  - 

0 

is not n o r z e l l y  2 pronounced feeture of nost of  t h e s e  6eposits 

-. - ,. - sii Y e i x  shox a t  l e e s t  8 t h i n  2022 .zf s e r i c i t i z a t i o n  e l o r g  t h e i r  
1 

- >:gins. Lzrge v e i n s  a r e  r e s t r i c t e d  t o  t h e  p o r p k y r i t i c  q u a r t z  nonzoni te  

-.-,- = * I l e n c e  of  allr rock replacement  b u t  i n  nost cas5s i t  i s  c l e a r  t h t  t h e  

5?;- :s i t ional  p rocess  h a s  been p r i n c i p a l l y  one of oyeri space  f i l l i n g .  Nos 

ed, 

t 

I 
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g e n e r a l  throughout  t h e  area. 

D S T A I E D  GZOLOGY OF G Y P 0  VEIN 

Gypc d e p o s i t  is a lerge q u a r t z  vein in p o r p h y r i t i c  quzrtz r o n z o z i t e  

Z ~ Y T  t h e  con tzc t  w i t h  t he  c’ore phase ( P i p r e  2 )  The deposit strikes 

east-i;est with a sou the r ly  d i p  of 55 t o  60 Oegrees ( F i g w e s  4 mci 5 ) .  

IS e p p r o z i x t e l y  150 f e e t  in t r u e  th?ilz-aess zt t h e  qtlarry s i t e  EC kns S, 

CI=>W s t r i k e  l eng th  of  a’cozt 500 f e e t .  A t h inne r  e x t e m i o n  f r c z  t h e  ne in  * 

‘;?in cor-:ir,--;ss z t  leas;  z.rzother j O C  C ~ e t  t s  :he west. 

:‘scu;:?) s i . ze ,  t he  6eposi‘; is boundeC by 2 t E 2  s h e a r  zone 2 t o  3 i x h e s  

I t  

4 

On t h e  I?sng:r,g xall 

. .  

by gouge. A t  t h e  west end of this f a u l t ,  apparent offset 

is snz.ll 2 s  is shown by continuity of ? r o t u s i o n s  from t he  v e i n  05 either 

side of  t?.e f z u l t .  

:%wry en t rLYce .  Charac te r  of the foo twz l l  is i n  shzrp c o n t r a s t  t o  t he t  

-. t h e  hDJgir,g wall zone. 

: : - t a i c e s  L? t o  100 f e e t  fro2 t h e  vein, fori-irLg 2 greisen c o n s i s t i r 4  

The moveEent p i c t u r e  is n o t  at  all c l e a r  neilr t h e  

The footwall has been a l t e r e d  i a t e n s e l y  f o r  

. . .  - * ‘Cf‘? - - & - - .  n p y L l  -Ly c l  nuscovite x i t h  l e s s e r  zz=,?~?ts of quartz. F ~ ~ t k ~ r z ~ r e ,  

~ 2 t c h e s  of  ? ~ r t i s l l y  ~ r 3 i s ~ ~ ; ~ ~ ~ ~  . .  X E ~ ~ ~ S C ?  OCC’UZ X L T ~ - L E  . . .  

r o u g h l y  north-sout!? nezr  t h e  x?s;er2 exposures  of  tne ccs-rtz v e i n .  





. 
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I' - P-z2 c LOGY 

: . . ; ? r t z :  

. - . t - 4 . . - .  - --- 
Tnree stages of q u e r t z  m i n e r a l i z e t i o n  are recognized ir, G y p 0  

, : t , -~s i t .  Ea r ly ,  stege I ,  queytz  i s  g rey  i n  co lou r  end i s  confined t o  

~t i s  

-__11_ 

. - . L . - j  P L,. r o c k ,  a l t e r a t i o n  z o n ~ s  and' marginal parts of t h e  veir,. 

- .. -.&-:e -, 1 -  c k r a c t e r  ul6 t h e  c o l o u r  fades grzsusl ly o ~ e r  2 2 i s t a c e  95 z 

: P L  f c z t  f r o 3  t h e  v e i n  well xhere i t  g i v e s  way t o  white q c z r t z  ( s t E g e  11) 

: k ~ t  cnkes up more thzn  95 pe rcen t  of the v e i n  n e t e r i z l .  En e q l i z m t i o n  

!'-r t h e  co lou r  d i f f e r e n c e  be txeen  t h e s e  two types  of Guertz h a s  n a t  been 

* * -  , 4 c . A b  . .'n t ir, detzil at Gyp0 depDsi t .  H S . t b y  ( p e r s o c z l  c ~ \ ~ ~ ~ L c ~ t i o r , s ,  1372) 

- - -  a trzce e l e n e n t  s tudy  of white a d  g r e y  q u a r t z  f r o 3  t h z  nezrby Susie 

:(.sosit end found t h e r e  t h z t  g r e y '  quertz had a ~ u c h  h ighe r  l h  con t5a t  

* *  

A .  2 

- .  d i e  x h i t e  quertz. D i s t r i b u t i o n s  of t h e  two types  2 r e  s h o m  i n  

..-c j. 

r, -::.-: x h i t e  c&K:..rtz at Gi-?o d e p o s i t  is  ?r i r ,c i?zl ly  ir: ~ b . c  f a x  3: 

0- :r:.--;t:ls uy  t o  1 t o  2 c e e t  i n  ciir-eier an2 G fe-z t  ir. l e x g t h  ( s e e  

I - . . ,  1939) hence t h e  d e a o s i t  q u z l i f i e s  2s e q ~ z : . t z  F?L:ztite. ' i ' k ~ s e  - .  ., - 

. . .  . 
. - 6 i ~ ~  a r e  o b s e r v e d  i n t e c t  on ly  r a r e l y ,  i n  p 3 r t ,  ke?cr*~se c o s t  hz.;*~ been 

_ _  



A U  

m i n e d  b u t  p r i n c i p a l l y  because  the d e p o s i t  h a s  been frrictl lred i n r e n s i v e l y  

-,.itlt the production of  n u m r o u s  c l o s e l y  spaced s m o t h  joint surfaces. 

j o i n t s  have g i v e n  rise to t h e  l o c a l  name "c leavzge  q u a r t z "  and c o r n o n l y  

a c h i b i t  a r h o n b o h e d r a l  forul. 

ten\ i n  c r y s t a l s  at t h e  quarry and o t h e r s  now used as d e c o r a t i v e  p i e c e s  i n  

Zardens i n  O l i v e r .  

='aces but  t h i s  is n o t  t h e  case everywhere.  

f r a c t u r e  d i r e c t i o n s  are a p p a r e n t  and i n v a r i a b l y  some of t h e s e  joints, a l t h o u g h  

not necessarily t h e  best developed ,  are paral le l  t o  r h o n b o h e d r a l  crystal 

faces. 

rock. 

t i e  l o w  temperatGre polymorph. . 

These 

Ke have examined t h i s  r h o n b o h e d r a l  j o i n t  p a t -  

I n  many cases, the j o i n t s  p a r a l l e l  rhonbohedra l  c r y s t a l  

I n  some crystals as many as sir. 

Some smooth j o i n t s  c a n  be t r a c e d  from v e i n  q u a r t z  i n t o  a d j a c e n t  w a l l -  

Etch tests with h y d r o f l u o r i c  a c i d  s u g g e s t  the q u a r t z  was d e p o s i t e d  as 

8 

S z l l  amounts of q u a r t z  (s tage 111) o c c u r  as t h i n ,  d e l i c a t e  boxworks ' 

c3ac c u r  s t r l i e r  m i n e r a l s ,  e s p e c i a l l y  fluorite. 

F l u o r i t e :  

s l x  f e e t  or nore i n  a v e r a g e  d i a n e t e r ,  d i s t r i b u t e d  s p o r a d i c a l l y  zlong a zone 

t b a t  i s  of Pore or less  uniform d i s t a n c e  f r o n  t h e  hanging  w f l  (see  F i g u r e  5 ) .  

The f l u o r i t e  is i n t e n s i v e l y  f r a c t u r e d  and even fresh l o o k i n g  s p e c i n e n s  are 

e x t r e m e l y  f r i a b l e  . 

K c s c o v i t e :  Piuscovi te  occurs i n  t w o  d i s t i n c t  forms: first, as  v e r y  c o a r s e -  

g z a h e d  books up t o  one  i n c h  in d i a m e t e r  t h a t  occur  incern ixcd  r i c h  v 2 i n  

T L q r t z  n e a r  t h e  f o o t w a l l .  T h i s  v a r i e t y  contrzsts w i t h  t h e  zuch c:ore a'c,urir!znt, 

Apple-green f l u o r i t e  o c c u r s  i n  a series of i r r e g u l a r  pods up t o  

r a i q e d ,  c a s s i v e  muscovite t h z t  i s  c h z r a c t c r i s t i c  of a l t e r d  wallrock. 

>-+lphides:  

c o a c 2 a t r a t e d  i n  small pods up t o  a few inches i n  d i a m e t e r ,  r e s t r i c t e d  t o  a 

t i l i n  zone i n  t h e  c e n t r a l  p a r t  of the v e i n  ( s e e  F i g u r e  5). 

S u l p h i d e s  forn less  than  one p e r c e n t  of  v e i n  mate r i a l .  They  a r e  

Pyrite is t h e  

I 

I '  

1 

1 



0 

, 

I T -  , , l l r o c k  a l t e r a t i o n  h a s  been ex tms ive  a b o u t  t h e  Gypo q u a r t z  v e i n ,  

: : istent w i t h  o r d e r  of d e p o s i t i o n  i n  t h e  =sin v e i n .  P o s i t i o n  of  f l u o r i t e  

s ~ l p h i d e s  i n  t h e  p a r a g e n e t i c  sequence  i s  less c e r t a i n .  S u l p h i d e s  are  

l o c z t e d  i n  sma l l  c a v i t i e s  t h a t  i n d i c a t e  t h e y  were p r o b a b l y  o n e  of 

F l u o r i t e  d i s t r i b u t i o n  p a t t e r n  :kle l a s t  e f f e c t s  of hypogene n i n e r a l i z a t 5 o n .  

susgests t h a t  i t  was d e p o s i t e d  for  a r e l a t i v e l y  s h o r t  p e r i o d  w i t h i n  the 

; : l t e r v a l  of w h i t e  q u a r t z  d e p o s i t i o n .  The s t a g e  I11 q u a r t z  t h a t  c u t s  flue- 

night s i n p l y  b e  a c o n t i n u a t i o n  of s t a g e  11 q u a r t z .  

?\ ! I, - 2 0 C K ALT E EUT I ON 

! : 8.16 A S 3 2 C t S  

; . r r c i c u l a r l y  z l o n g  t h e  

J : ion upon which has  b 

: c - > u l t i n p ,  a l t e r a t i o n  p 

' - 
<; 1 i g h c l y  a l t e r e d .  

f o o t w z l l  s i d e  ( F i g u r e  5 ) .  The hos t ,  po r p h y r  i t i c  

-;::.-trtz n o n z o n i t e ,  h a s  been a l t e r e d  a lnost  c o m p l e t e l y  t o  a f r i a b l e  rass of 

z : : ;covi te  w i t h  ninor amounts of g r e y  q u z r t z  a n d ,  i n  places,  a few r e l i c t  

t:/Jrses" of h o s t .  I n  d e t a i l ,  t h e s e  "horses"  are a l so  a l t e r e d  by fe ldspathiz-  

een s u p e r  

r o d u c t  i s  

imposeu L U L C L ~ ~ A ~ L  

a k i n  t o  a g r e i s e  some cotz3n 

I r  was c o l l a p s e  cf t h i s  

c7 
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b 

e a r l y  grey q u a r t z  v e i n l e t s  up t o  a feu i n c h e s  L 8 i d e  and u i t h  s h a r p  c o I l t ~ . c t s ~  

13 p laces ,  h o w v c r ,  s u c h  a s  t h e  q u a r r y  entrance, t h i n  replacement  seaas of 

extend  through g rey  q u a r t z  and f e l d s p a t h i z e d  zones. One of t h e  

striking f e a t u r e s  of t h e  a l t e r a t i o n  is i t s  appa ren t  a s m e t r y  - no e x t e n s i v e  

gre i sen  zone o c c u r s  on the hanging wall ( south)  side of t h e  v e i n ,  F u r f h e r  

a t t e n t i o n  w i l l  be  d i r e c t e d  t o  t h i s  p e c u l i a r i t y  i n  a l a t e r  section. 

Usefu l  i n s i g h t  i n t o  t h e  a l t e r z t i o n  p rocesses  can  be had by i a v e s i t g a -  

t i o n  of suall, w e l l  d e f i n e d  a l t e r a t i o n  envelopes  about  t h i n  g r e y  quartz 

veins a d j a c e n t  t o  t h e  main v e i n .  

i n  F i g u r e  6 ,  a traclirg of a photograph taken on t h e  s o u t h  s i d e  of t h e  q u a r r y  

e n t r a n c e .  Here, relatively f l a t - l y i n g  q u a r t z  v e i n s ,  each  a few i n c h e s  to 

GZZ foot i n  t h i c k n e s s ,  c o n t a i n  on t h e i r  lower s i d e  a r rass ive  muscov i t e  t o n e .  

The coabined  q u a r t z  2nd muscovi te  zones a r e  surrounded by a pink a l t e r z t i o n '  

cnve lope  c o n s i s t i n g  p r e d o n i n a n t l y  of K-feldspar a d  hzlving s t h i c k n e s s  con- 

p a r a b l e  t o  t h a t  of the q u a r t z  vcin. 

abruptly i n t o  re la t ive ly  u n a f f e c t e d  wa l l rock .  I n  p l z c e s ,  one  f i n d s  t h i r ,  

scans of muscov i t e  a f r a c t i o n  of  a n  inch  t h i c k  t h a t  c u t  t h e  K- fe ldspa th i zed  

t o n e .  These  seams are p r o d u c t s  of metasomatism t h a t  ex tend  i n t o  o t h e r w i s e  

u n a l t e r e d  w a l l r o c k ,  and a p p a r e n t l y  are f r a c t u r e - c o n t r o l l e d .  This r e l a t i o n -  

s h i p  e s t a b l i s h e s  r e l a t i v e  ages of a l t e r a t i o n  types-K-feldspathization follow- 

cci by g r e i s e n i z a t i o n .  

' - c n s i t y  grcisecizsd f o o t w a l l  zone where f e ldsp . z . th l ze2  masszs of va l l rock  

a been rep1.aced irregularly by greisez. 

Such a n  example is s h o - a  d i a g r z m t i c a l l y  

I 

T h i s  a l t e r a t i o n  zone g r a d e s  f a i r l y  

A sinilar age r e l z t i o n  can  be seen ir, the l a r g e ,  i n -  

Modal a n a l y s e s  of u n a l t e r e d  wallrock and t h 2  two estrens t y p e s  of al- 

: * = x i o n ,  based on approx ina te l j -  1100 points per t h i n  s e c t i o n ,  a re  l i s t e d  i n  


