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INTRODUCTION: 

A t  t h e  request  o f  Vermi l i on  Resources Inc., a p r e l i m i n a r y  

VLF-Electromagnetic survey was c a r r i e d  ou t  on October 21, 1984 on t he  

Snowflake 2-post c l a im  near O l i ve r ,  B r i t i s h  Columbia. I n  t he  O l i v e r  

g r a n i t e  sec to r  o f  t h e  Fa i rv iew go ld  camp, t h e  c l a im  con ta ins  t he  o l d  

Standard go ld  mine, l a s t  operated i n  1962. 

A i m  o f  t he  work was t o  eva luate t h i s  geophysical  method 

f o r  o u t l i n i n g  t h e  complex f a u l t  system t h a t  hosts  quar tz  ve ins w i t h  gold- 

s i l v e r  values as an a i d  i n  c o r r e l a t i n g  recen t  d r i l l i n g  and f u r t h e r  exp- 

l o r a t i o n  on t he  proper ty .  

Two main s i t e s  were t raversed: below t h e  upper a d i t  over 

a f a u l t e d  quar tz  ve i n  segment; and u p h i l l  near t he  southwest end o f  t h e  

mined t r end  o f  t h e  quar tz  v e i n  mapped by A rno t t  (1963). 

To ta l  surveyed 1 i n e  d is tance  was 300m. 

SUMMARY & CONCLUSIONS: 

Although t he  l i m i t e d  ex ten t  o f  t h e  survey l i m i t s  conc lus ions 

on t h e  r e s u l t s ,  t h e  f o l l o w i n g  t e n t a t i v e  i n f e r rences  may be v a l i d :  

1. I n s u f f i c i e n t  data a re  avai  1 ab le  f o r  con tour ing  purposes, b u t  

two p o t e n t i a l ,  weak conductors a re  suggested by t he  f i l t e r e d  data 

(Fig. 5 & 6): 

(a )  L i ne  A (LA) @ 52.5mE, near DH 84-3 d r i l l  c o l l a r ;  

(b)  L i ne  D (LD) @ 22.5 - 37.5111 W over t he  southeast-dipping 

main ve i n  t rend.  

2. P l o t t i n g  o f  t he  sub jec t  g r i d  l i n e s  on t h e  o l d  A r n o t t  su r face  

map o f  t h e  workings con ta ins  some probable e r r o r  due t o  weak ground 

con t ro l ,  and mapping o f  r ecen t  roads and p rope r t y  survey data should 

c l a r i f y  t h i s  concern. 

3. Although t h e  VLF method can g i v e  anomalies f rom unwanted sources 

such as topographic highs, swamp edges and creeks, i t s  tendency t o  respond 

t o  poor conductors i s  an a i d  t o  mapping f a u l t s  and rock contacts.  On t h i s  

basis,  t h e  p o t e n t i a l  conductors on LA and LD may r e f l e c t  concentrated 
I 

m e t a l l i c  su lph ides i n  t h e  ve in  system or,  t h e  f a u l t  systems l i t h o l o g i c  

con t ras ts .  



The LD p o t e n t i a l  conductor was accompanied by a s l i g h t  increase 

i n  f i e l d  s t rength,  averaging 62, which adds t o  i t s  v a l i d i t y  (Fig.4). 

The LA po ten t iaq  conductor had a s i m i l a r  b u t  lower  accompanying 

increase i n  f i e l d  s t rength,  averaging 2.52, which may no t  mark s i g n i f i c a n t  

conduc t i v i t y .  

RECOMMENDATIONS: 

As t h e  VLF-EM method appears t o  have p o t e n t i a l  f o r  mapping 

ve in-cont ro l  1 i n g  f a u l t s  on t h i s  proper ty ,  e s p e c i a l l y  i f  augmented w i t h  

magnetics and rock  and s o i l  geochemistry, t h e  f o l l o w i n g  program i s  pro- 

posed f o r  d e l i n e a t i n g  o r e - c o n t r o l l i n g  s t r u c t u r e s  on t he  claim. 

(A) Cont ract  a VLF-EM and ground magnetic survey f o r  t h e  

p rope r t y  based on a surveyed g r i d  c o n t r o l  appropr ia te  t o  t h e  s t r u c t u r a l  

g r a i n  on t h e  claim. Use 15m (50-foot)  VLF s t a t i o n s  on 60m l i n e  spacing. 

(B) Map geology and sample f r e s h  outcrops every 60m fo r  rock  

geochemistry analyses f o r  gold, s i l v e r ,  and lead  t o  o u t l i n e  o re  halos 

i f  mappable as t a r g e t s  f o r  d e t a i l e d  exp lo ra t ion .  

( C )  C o l l e c t  B zone s o i l  samples every 30m on t h e  survey g r i d ,  

and fol low-up any anomalous lead, copper, s i l v e r  o r  go ld  anomalies w i t h  

10m-spaced d e t a i l i n g .  Sample C-zone s o i l s  a l so  where a v a i l a b l e  on a 

wider  g r i d  f o r  c o r r e l a t i o n  and o r i e n t a t i o n .  

( D )  Consider eva lua t i ng  any der i ved  anomalies by reverse-ci  r c u l  a t i o n  

d r i l l i n g  as a more c o s t - e f f e c t i v e  e x p l o r a t i o n  method than s t r i p p i n g  and 

diamond cor ing.  

(E) Spec i f i c  e x p l o r a t i o n  t a r g e t s  o the r  than t he  Standard ve in  

system and extensions f o r  p r i o r i t y  are: 

(i) The 30-inch (0.8m) galena and f r e e  gold-bear ing quar tz  

ve i n  east  o f  t h e  upper a d i t ,  which s t r i k e s  south. 

(ii) The r e c e n t l y  seen o l d  Quar tz  Queen 2m wide ve in  t h a t  l i e s  

on o r  near t h e  southwest edge o f  t h e  Snowflake claim. Copper s t a i n i n g  

and sporadic galena i n  t h a t  ve i n  marks p rec ious  metal values i n  t h i s  

loca le .  A shear zone on i t s  s t r i k e ,  which p a r a l l e l s  t h a t  o f  t he  
I 

Standard vein, outcrops about 200m nor theas t  on t h e  claim. Tenta- 

t i v e l y ,  then, t he  Quar tz  Queen ve in  occupies a p a r a l l e l  sou the r l y  



f a u l t  w i t h  t h e  Standard ve in  and has s i m i l a r  go ld - s i l ve r  

p o t e n t i a l .  

(i ii) The p ro j ec ted  i n t e r s e c t i o n  o f  t h e  Quar tz  Queen f a u l t  

and t h e  south s t r i k e  o f  t h e  0.8m ve in  east  o f  t h e  Standard should 

be prospected f o r  enhanced s t r u c t u r a l  plumbing and poss ib l e  r i c h  

m ine ra l i za t i on .  

PROPERTY & ACCESS: 

Access i s  by two o r  four  wheel d r i v e  from. t h e  White Lake 

paved road, about Km west o f  t h e  ad i t s .  

The p rope r t y  was recorded by Wm. Hegan o f  Box 30, Kaledan 

on Dec. 5, 1974 and i s  under o p t i o n  t o  Vermi l i on  Resources Inc., of 

Box 1595, Pr inceton, B.C., VOX 1WO. 

The c l a im  i s  i n  good s tanding u n t i l  Dec. 5, 1987. 

WORK H I  STORY: 

Exp lo ra t i on  work dates back t o  t h e  1930ts, t h e  l a s t  

shipment made i n  1961-1962 o f  a  repor ted  405 tons grad ing 1.43 oz. go ld  

per  ton. 

Vermi l i on  Resources Inc,  i s  p resen t l y  diamond core  d r i l l i n g  

t o  develop o re  reserves a long t he  main zone o f  t h e  o l d  Standard Mine vein. 

The sub jec t  p r e l i m i n a r y  geophysical  work i s  t h e  f i r s t  known t o  supplement 

t h a t  o f  A rno t t (  1963). 

GEOLOGY : 

General Geology 

The Snowflake Claim i s  s i t e d  on a  major nor th - t rend ing  

f a u l t  i n  an embayed con tac t  o f  two phases o f  t h e  O l i v e r  quartz-monzonite 

complex. The l a r g e  quar tz  body mined by P a c i f i c  S i l i c a ,  about 1.5 Km 

east, i s  on t h i s  contact .  

Aur i fe rous  quar tz  ve ins extend t o  t h e  i n t e r i o r  o f  t h e  

complex, which i s  t h e  youngest phase (Beaty e t  a l ,  1978). The Beaty , 
e t  a1 map i l l u s t r a t e s  a  wes te r l y  extens ion o f  t h e  youngest monzonite 

west of t he  Standard Mine, which might  be a  s t r u c t u r a l l y  h i gh  area w i t h  

p rospec t i ve  q u a r t z - f i l l e d  f r a c t u r e  systems. 



Economic Geology 

The quar tz  ve i n  o f  t h e  mine s t r i k e s  about 040" Az. 

and d r i p s  65" southeast.' It i s  c u t  by many f a u l t s  and by lamprophyre 

dykes. The ve in  va r i es  f rom h a i r l i n e  t o  e i g h t  f e e t  (2.4m) wide (Arno t t ,  

1963). P r i n c i p a l  c o n t r o l  o f  t h e  ve i n  appears t o  be t h e  monzonite 

f r a c t u r e  system. The younger, f r eshe r  dyke o f  aug i t e  lamprophyre cu t s  

and o f f s e t s  both t h e  quar tz  ve i n  and t h e  o lder ,  a l t e r e d  lamprophyre dyke. 

A r e c e n t l y  red iscovered 2m-wide w e l l  m ine ra l i zed  quar tz  

ve i n  occurs i n  a  s h a f t  a t  t h e  extreme south p a r t  o f  t h e  c la im. Th is  i s  

i n f e r r e d  t o  be t h e  o l d  Quar tz  Queen vein,  prospected around 1900. A 

l e g a l  survey may be needed t o  l e a r n  i f  t he  s h a f t  i s  on t h i s  c la im, b u t  

s t r i k e  o f  t h e  ve i n  i s  w e l l  i n s i d e  t h e  southeast sec to r  o f  t h e  Snowflake 

claim. 

GEOPHYSICS: 

P re l im ina ry  VLF-EM geophysics was run  over f o u r  s h o r t  

l i n e s  on t he  go ld - s i l ve r  bear ing  quar tz  ve i n  o f  t h e  o l d  Standard Mine 

on t he  Snowflake claim: two p a r a l l e l  l i n e s  30m apart, LA and LB, on 

t h e  nor theas t  end o f  t h e  s t r u c t u r e  between t h e  two ad i t s ;  and, two 

s i m i l a r  p a r a l l e l  l i n e s ,  a l s o  east-west, across t he  ve in  near a  

v e n t i l a t i o n  sha f t .  Vein t r end  i s  about 040" Azimuth. 

The ins t rument  used was a.Phoenix VLF-2 rece ive r ,  S e r i a l  

No. L1048. The SW (Sea t t le ,  Washington) s t a t i o n  was used f o r  s i gna l  

source. A l l  data  were f i l t e r e d  us ing  t h e  Fraser method. Fi f teen-metre 

(50-foot)  s t a t i o n s  were used on t he  reconnaissance 1  ines, which a re  

n e a r l y  perpend icu la r  t o  n o r t h e r l y  s t r u c t u r a l  g r a i n  i n  t h e  loca le .  

The geophysical  da ta  measured and f i l t e r e d , a r e  p l o t t e d  

w i t h  f i e l d  notes and i n f e r r e d  p o t e n t i a l  conductors and presented i n  f o l -  

l ow ing  pages a f t e r  t h e  p rope r t y  map, Fig.2. 
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ABSTRACT 

TEE MINERALOGY AND PETEOLOGY OF STkiNSARD K I X E ,  
O L I V E i i ,  B. C I 

E.L. Arnot i ;  

I n  t h e  s p r i n g  o f  1962 ,  t h e  s u r f a c e  g e o l o g y  of t h s  

S t u n d a r d  Mine, O l i v e r ,  B.C. waa mapped by p l c n c - t c b l e .  The 

u n d e r g y o u n d  mapp ing  o f  t h e  m i c e  was d o n e  i n  t h e  f a l l  o f  t h z  

s e m e  y e a r .  T h e s e  were  c o u p l c d  w i t h  a m a g n e t o u e t e r  s u r v e y  a n d  

~ a i c r o s c o p i c  s t u d i e s  of r o c k  a n d  minera l .  n a m p l e s  t o  f orraulc 'ie 

t . ~ u  h i s t o r y  or' t h e  mine g e o l o g y .  It i s  a s  follows: ernplace- 

went  s u d  f r t r c t u r i n g  of g r a n i t i c  Cody;  i n t r u s i o n  ol" l a n ~ p r o p h y r ~  

d y k e ;  f o r m a t i o n  a n d  m i n e r a l i z a t i o n  o f  q u a r t z  v e i n  r r l t 1 1  p y r S t c ,  

g a l e n a ,  h e s s i t c ,  s p l l a l o r i t e ,  c h a l c o p y r i t e ,  a n d  gold; f a u l t i n g  

of  systom; a n d  i n t r u s i o n  o f  u u g i t c  l a m p r o p h y r e  dyke. 



Recent al luvium, g l a c i a l  d r i f t  1-1 1 

Oliver  g r a n i t e  

Ol iver  Syeni t e  

Fairview granodior i te  

Pegmatite ,  g n e s s i c  gran i te  T i  
Q u a r t z i t e ,  e c h i s t ,  greenstone I 1  6 

S c a l e  1 i n c h  = 1 mile 

Figure 1  

Regional Geology and Geography 1 

I 

l ~ o a t o c l c ,  H .  S .  a 3 4 1 A  Kereaoos. B .  C,, Canada, Department of 
Minee and Reoourcets, Mapped 1929, 1930. 



THE WINERALOGY AND PETROLOGY OF STANDARD MINE, 
OLIVER, B.C. 

INTRODUCTION 

I t  %,a t h e  i n t e n t i o n  of  t h e  a u t h o r  t o  i n v e s t i g a t e ,  i n  

t h i s  p a p e r ,  t h e  geo logy  o f  t h e  S t a n d a r d  Mine, O l i v e r ,  B.C. A 

I p o a s i b l e  c h r o n o l o g i c a l  h i s t o r y  o f  e v e n t s  l e a d i n g  t o  t h e  f o r a -  

( a t i o n  o f  t h e  Mine i s  p roposed ,  w i t h  p a r t i c u l a r  emphasis  p l a c e d  ) 
t t 

upon mine ra logy  and p e t r o l o g y .  

The mine i s  l o c a t e d  two mi l eu  nor th -wes t  of  O l i v e r ,  

B.C. It  c a n  be  r eached  by g r a v e l  r o a d ,  t r a v e l l e d  r e g u l a r l y  by F. r 

I l o o a l  res iden t . .  A second  road  l e a d s  f rom t h e  main one,  up 
b 

around a h i l l  t o  t h e  n o r t h - e a s t  ~ i d e  where t h e  p o r t a l  i s  l o c a t -  % 

2 % 
ed.  Although  t h i s  r o a d  i s  rough ,  i t  p r o v i d e s  a d e q u a t e  a c c r s a  b 

i 
t o  t h e  mine. 

i 
k 

H i s t o r i c a l l y ,  t h e  mine i s  p a r t  of  t h e  F a i r v i e w  Gold 
1 

Camp. The f i r a t  r e p o r t  i s  g i v e n  i n  t h e  1897  Repor t  of t h e  

H i n i a t e r  of ~ i n e s . ~  I t  s t a t e s  h e r e  t h a t  t h e  mine was owned, a t  \ 
i 

t h a t  time, by t h e  F a i r v i e w  C o n s o l i d a t e d  Gold Mines Company. A 

I l a t e r  r e p o r t 4  a t a t e s  t h a t  t h e  mine was ~ r n e d  by A.S. H a t f i e l d  
! I 

and a a a o c i a t e s  of  P e n t i c t o n .  I n  t h e  aummer of  1962 t h e  mine i . , < I  
*see  F i g u r e  1. 
% i n i n &  O p e r a t i o n s  f o r  Gold,  Coa l ,  e t c . ,  i n  t h o  P r o v i n c e  o f  B.C:' 

Annual Reoort of t h e  M i n i s t e r  o f  Mines. 1892, V i c t o r i a ,  B.C., 
B.C. Queens  P r i n t e r ,  1898 ,  p. 602. 

4 b n U a l  Renor t  of t h e  M i n i s t e r  of Mines of t h e  P r o v i e c e  of (p .168)  
B r i t i s h  Columbia f o r  1933, V i c t o r i a ,  B.C. King ' s  P r i n t e r  1934 



I was b e i n g  developed by Mr. Smeddle of t h e  C o n t i n e n t a l  Consol i -  

f dated Mine8 L i a i t e d .  However, t h e  mine o p e r a t i o n  was suspended i ' I 

I GEOLOGY 

I The q u a r t s  v e i n  i n  which t h e  mine i s  founded s t r i k e s  I I 
.pproximatoly ~ 4 0 ' ~  and d i p s  s i x t y - f i v e  d e g r e e s  t o  t h e  south-  

- 

I r a s t .  I t  occu'rs i n  t h e  O l i v e r  g r a n i t e  and i s  c u t  by both  

f a u l t s  and dykes. T h i s  g r a n i t e  i n t r u d e s  t h e  metamorphoeed, 

I s t r a t i f i e d  r o c k s  of t h e  Kobau Group. The main mines of t h e  

F a i r v i e v  Camp a r e  l o c a t e d  i n  t h i s  group and w i t h i n  about  one 

mile of  i t 8  o o n t a a t  w i t h  t h e  O l i v e r  g r a n i t e .  The g r a n i t e  a t  

t h e  c o n t a c t  is  more b a s i c  t h a n  t h e  main p o r t i o n  of t h e  i n t r u s -  

i o n  and i n  p l a c e s  g rades  i n t o  t h e  O l i v e r  s y e n i t e .  The geology 

o f  t h e  mine will be disouoaod i n  t h e  f o l l o w i n g  o r d e r ;  minera l -  

ogy of the  v e i n  mine ra l s ;  p e t r o l o g y  of t h e  g r a n i t e  and dyke 

rocka;  and t h e n  structural compl ica t ions ,  

MINERALOGY 

A s  p r e v i o u s l y  mentioned, t h e  v a l u a b l e  mine ra l e  occur  

i n  a q u a r t s  v e i n  s t r i k i n g  1 4 0 ' ~  and d i p p i n g  approximate ly  

1 

' 5 ~ o s t o c k ,  8 .5 .  341A Kererneos. B.C,, Canada, Department of 
Ninee and Resources,  Napped 1929, 1930. 

I 

'-- ~ n r T - . m - ~ ~ ~ ~  w a -*r;. .* -~-**.n;n.,- . - . * -- ' " * , ~ . 7 I I I I I I ' . * - ~ - r - :  . ."I ---- --- 
.\*-*c . .., 



6 
s i x t y - f i ~ e  d e g r e e 8  t o  t h e  s o u t h - e a s t  . The m i n e r a l s  o c c u r  as  

f r a c t u r e  f i l l i n g s  i n  t h e  v e i n  a n d t h e r e f o r e  were p r o b a b l y  

d e p o s i t e d  l a t e r  t h a n  t h e  q u a r t z .  The m i n e r a l i z a t i o n  a p p e a r s  

t o  be c o n c e n t r a t e d  i n  n p o c k e t s n  a l o n g  t h e  v e i n  w i t h  no  a p p a r e n t  

s t r u c t u r a l  c o n t r o l  o t h e r  t h a n  t h e  v e i n  i t s e l f .  

I P i g u r e  2 

I P a r t i a l l y  Replaced  Euhed ra l  P y r i t e  

1 S c a l e  60 X 
I 

M e a a e c o ~ i c  

The q u a r t z  i s  t r a n s l u c e n t  t o  mi lky  w h i t e  i n  c o l o u r  and 

h i g h l y  f r a c t u r e d .  Where t h e  v e i n  outcrops, t h e  q u a r t z  i s  

g e n e r a a l y  h i g h l y  r u s t - s t a i n e d .  S p h a l e r i  t e ,  g a l e n a  and p y r i t e  



.re t h e  t h r e e  most abundan t  s u l p h i d e s . '  There  i a  a l s o  some 

~ h a l c o p ~ r i t e .  The a p h h l e r i . t e  i s  d a r k  i n  c o l o u r  and p r o b a b l y  

ha. a h i g h  i r o n  c o n t e n t .  Bone of t h e s e  a u l p h i d e s  a r e  p r e s e n t  

in h i g h  enough c o n c e p t r a t i o n  t o  be v a l u a b l e  a s  o r e  c o n s t i t u e n t s .  

The two v a l u a b l e  m i n e r a l s  i n  t h e  v e i n  a r 6  g o l d  and h e s ~ i t e .  

They are b o t h  c l o s e l y  a s s o c i a t e d  w i t h  t h e  g a l e n a  and e a s i l y  

i d e n t i f i e d  by t h e i r  s e c t i l i t y .  

. . 
F i g u r e  3 

S p h a l e r i t e  and C h a l c o p y r i t e  Cut  by Galena 

S c a l e  230 X 

Heatsi te h a s  a l i g h t e r  c o l o u r  and i t s  l u s t e r  i. l e s s  m e t a l l i c  

- I t han  ga l ena .  Both g o l d  and  h e s s i t e  a r e  x'ound i n  s m a l l  f r a c t -  

) u r e s  I n  t h e  q u a r t z .  

- t 



The go ld  g r a i n s  a r e  t o o  s m a l l  f o r  e t c h  t e s t a ,  b u t  a r e  

e a s i l y  i d e n t i f i e d  by t h e i r  s e c t i l i t y  and co lou r .  H e s 8 i t e  t a k e s  

a f a i r  p o l i s h  and shows no p i t t i n g .  I t  h a s  a  yel lowial l -pink 

t i n g e  and shows an i so t rop iam.  The c o l o u r a  unde r  c r o s s e d  n i c o l s  

a r e  b l u e  t o  r e d d i s h - t a n  t o  tan .  l o  t w i n n i n g  was s e e n  b u t  t h e  

m i n a r a l  haa a  s p o t t e d  appearanoe.  ' ~ t c h  t e s t a  g i v e  t h e  

f o l l o w i n g  r e e u l t a i  HN03, e f f e r v e s c e s  a l m o s t  immedia te ly  t o  

(rive a brown t o  b l ack  s t a i n ;  FeClg,  f i e r y  o range ,  r e d ,  b l u e ,  

g reen  and y e l l o w ;  HgC12, s t r o n g  reddish-brown s t a i n ;  K C N ,  

very weak r e a c t i o n ;  LOB and H C l ,  n e g a t i v e .  Microchemical 

t e a t s  on h e a s i t e  g i v e s  s low p o s i t i v e  t e a t s  f o r  bo th  s i l v e r  and 

t e l l u r i u m .  

Vein Mine ra l s :  

Quar t l ;  

S p h a l e r i t e  

Galena 

P y r i t e  

C h a l c o p y r i t e  

Heesi  t e  

Gold 

( i n  approximate  o r d e r  of amount) 

S i 0 2  

(zn, F ~ ) S  

PbS (NO secondary m i n e r a l s  

PeS2 were found.)  

&if$c a n t  T e x t u r e s  and P a r a ~ e n e s i s  
I i 

The m i n e r a l i z a t i o n  i n  t h e  v e i n  occeArs a s  f r a c t u r e  - 

- 'probably due t o  r e l i c  i s o m e t r i c  s t r u c t u r e .  See Uytenbo- ! 
g a a r d t ,  W. N i c r o ~ c o ~ i c  I d e n t i f i c a t i o n  of Ore Minerals .  
P r i a c e t o n ,  New J e r s e y ,  P r i n c e t o n  U n i v e r s i t y  P r e s a ,  1951, 
p. 35. - 



Heeeit 

Galena 

Pyrite 

Gal ena 

Heaai t e  

Sphaleri t e  

Chalcopyri t e  

Cold 

Figure 4 

Galena aud Bess ire  

Scale 6 0  X 

Figure 5 

Paragenesis Chart 



I 
! PETROLOGY 

111 AS. no ted  a l r e a d y ,  the  quar t .  v e i n  c u t s  O l i v e r  g r a n i t e .  1 0  

This  rock  i s  l i g h t - c o l o u r e d  and has  an  hypidiomorphic g r a n u l a r  

t e x t u r e .  I n  t h i a  s e c t i o n  t h e  f o l l o w i n g  m i n e r a l s  were i d e n t -  

i f i e d  r 
Z 

N i c r o a l i n e  - p l a i d  twinning. 

- low n e g a t i v e  r e l i e f .  

Q u a r t s  - h i g h l y  f r a c t u r e d .  

- low p o s i t i v e  r e l i e f .  

- b i a x i a l l y  p o s i t i v e .  

P l a g i o c l a s e  - very  low n e g a t i v e  r e l i e f .  

The composi t ion  waa found by measuring ' X I  

a g a i n a t  010 i n  a e c t i o n s  p e r p e n d i c u l a r  t o  'a'. Ano 

t o  An5 - A l b i t e .  

C l i n o a h l o r e  - medium p o s i t i v e  r e l i e f .  

- p l e o c h r o i c  - p a l e  t o  d a r k  green. 

- l e n g t h  slow. 

Muraovif e - low p o s i t i v e  r e l i e f .  

- p a r a l l e l  e x t i n c t i o n .  

- l e n g t h  slow. 

- tan-white co lour .  1 i 
I *: - one good c leavage .  1 4 ,::j i - medium b i r e f r i n g e n c e .  

J 
I r a i 

- 4 

l o s e e  F i g u r e  1 



C a l c i t e  - '  v a r i a b l e  r e l i e f .  

- h i g h  o r d e r s  b i r e f r i n g e n c e .  

Garnet  - v e r y  h igh  p o s i t i v e  r e l i e f .  . . 

- i s o t r o p i c .  

- euhedra l .  

- f r a c t u r e d .  

Zi roon - v e r y  h i g h  p o s i t i v e  r e l i e f .  

- p a r a l l e l  e x t i n c t i o n .  

- l e n g t h  slow, 

- moderate b i r e f r i n g e n c e .  

B i o t i t e  - moderate r e l i e f .  

- p leochro ic .  

- t a n  t o  brown. 

Opaques - (p robab ly  magne t i t e )  

- b l u i s h  c a s t e  i n  r e f l e c t e d  l i g h t .  

Mode - 37% Microc l ine ;  32s Q u a r t z ;  2 2 s  A l b i t e ;  3s  

Cl inoch lo re ;  3s  S e r i c i t e ;  1% Muscovite;  396 Garnet ;  3s C a l c i t e ;  

and 1s Zi rcon ,  Opaques, and B i o t i t e .  

O r i g i n  - The main m i n e r a l s  - m i c r o c l i n e ,  q u a r t z  and 

p l a g i o c l a s e  - a r e  a n h e d r a l  and e q u i g r a n u l a r .  They g ive  no c l u e  

aa  t o  t h e  o r d e r  of c r y s t a l l i z a t i o n .  The o t h e r  pr imary m i n e r a l s  
1 - o l i n o c h l o r e ,  m~tscov i t e  and g a r n e t  - a r e  subhedra l  and l i k e -  

wise show no o r d e r  of c r y s t a l l i z a t i o n .  The a l b i t e  i s  p a r t i a l l y  

a l t e r e d  t o  s e r i c i t e .  There a r e  t i n y  v e i n s  and b l e b s  of c a l c i t e  

throughout  moet of the.  rock.  I t  was l i k e l y  d e p o s i t e d  from 



c i r c u l a t i n g  groundwater .  The m a g n e t i t e  i s  c l o s e l y  a s s o c i a t e d  

w i th  c l i n o c h l o r e  and i s  p r o b a b l y  s econda ry .  

I n  eummary, m i c r o c l i n e ,  q u a r t z ,  p l a g i o c l a s e ,  c l i n o -  

o h l o r e ,  muscov i t e  and g a r n e t  a r e  p r imary  m i n e r a l s  and s e r i c i t e ,  

c a l c i t e ,  z i r c o n ,  m a g n e t i t e  and  b i o t i t e  a r e  secondary .  

The re  a r e  a t  l e a s t  two d i f f e r e n t  dykes  c l o s e l y  

r e l a t e d  t o  t h e  q u a r t z  ve in .  However, ' t h e  t u d  dyke i n t e r s e c t i o n s  

i n  t h e  mine a r e  p e t r o l o g i c a l l y  t h e  same. They a r e  f rom e i t h e r  

t h e  same dyke o r  f rom c l o s e l y  r e l a t e d  ones .  These  d y k e s  c u t  

and o f f s e t  t h e  q u a r t z  ve in .  On t h e  s u r f a c e  a n o t h e r  dyke i s  

a180 s een .  T h i s  one i s  c u t  by t h e  q u a r t z  ve in .  The f i r s t  

dykes  w i l l  b e  c a l l e d  "Type A" and t h e  second "Type Bn. 

Type A - P h e n o c r y s t s  of d a r k  pyroxene  i n  t h e  l i g h t e r  - 
c o l o u r e d  r o c k  g i v e  i t  t h e  c h a r a c t e r i s t i c  l amprophyr i c  t e x t u r e .  

However, i n  c o n t r a s t  t o  t h e  u s u a l  l amprophyre ,  t h e s e  dykes  a l s o  

c o n t a i n  l a r g e  p h e n o c r y s t s  of  p l a g i o c l a s e .  The f o l l o w i n g  i s  

I t h e  m i c r o s c o p i c  i d e n t i f i c a t i o n  and  d e s c r i p t i o n  of  dyke 

f c o n s t i t u e n t s :  

I 
O r t h o c l o s e  - low n e g a t i v e  r e l i e f .  

- t h e  main a l t e r a t i o n  p r o d u c t s  a r e  t a l c ,  

s e r i c i t e  and  p o s s i b l y  some c l a y  

m i n e r a l s .  These  a r e  e x t r e m e l y  f i n e -  

g r a i n e d .  

"see Apdendix,  Over lay  #I 



P l a g i o c l a s e  - l a r g e  a n h e d r a l  p h e n o c r y s t a ,  

- t y p i c a l l y  l ense-shaped ,  

A few have  p l a i d  t w i n n i n g  and c l o s e l y  r e semble  

m i c r o c l i n e  e x c e p t  f o r  low p o s i t i v e  r e l i e f .  . . These 

l e n s e s  i n  some c a s e s  a p p e a r  t o  b e  zoned and a l s o  a r e  

e n c l o s e d  by a l o w e r  r e l i e f  f e l d s p a r .  

Augif  e - p a l e  t an -g reen  c o l o u r .  

- non-p leochro ic .  

a - t y p i c a l l y  e u h e d r a l  e i g h t  - s i d e d  

c r y s t a l s  w i t h  two f a i r  c l e a v a g e s  a t  

a p p r o x i m a t e l y  n i n e t y  d e g r e e s .  

- o p t i c a l l y  p o s i t i v e .  

- 2 V o f  a p p r o x i m a t e l y  s i x t y  d e g r e e s  

o b t a i n e d  from o p t i c  a r i a  f i g u r e .  

- b i r e f r i n g e n c e  a p p r o x i m a t e l y  0,027. 

- some t w i n s  were found ,  

- measu r ing  '100 a g a i n s t  48' ' g i v i n g  

p o s i t i v e  i d e n t i f i c a t i o n  ae a u g i t e .  

Opaques - A s  ment ioned p r e v i o u s l y ,  some opaque8 

a r e  found  as a l t e r a t i o n s  o f  t h e  

o l i v i n e , .  T h i s  i s  p r o b a b l y  s econda ry  

m a g n e t i t e .  There  a r e  a l s o  a few 

s u b h e d r a l  t o  e u h e d r a l  m a g n e t i t e  c ry -  

a t a l s  which a r e  p r o b a b l y  pr imary.  

Ol ivJ  n e  - c l e a r  g r a i n s  of modera te  p o s i t i v e  r e l i p k .  

- e u h e d r a l  t o  s u b h e d r a l ,  

- l i t t l e  o r  no c l e a v a g e .  

- o p t i c a l l y  n e g a t i v e .  



O l i v i n e  con t inued  

- 2 V' approximate ly  e i g h t y  degrees ,  

A p a t i t e  

o b t a i n e d  from an o p t i c  a x i s  f i g u r e  

(p robab ly  i r o n - r i c h ) .  T h i s  i s  

a l t e r e d  p a r t i a l l y  o r  wholly t o  idd ing-  

a i t e  (brownish-red m i n e r a l )  and 

opaques (p robab ly  secondary  magne t i t e  

and l i m o n i t e ) .  Another a l t e r a t i o n  

product  i s  c h l o r i t e .  

- c l e a r .  

- euhedra l  t o  aubhedra l  c r y s t a l s .  

- medium-high p o e i t i v e  r e l i e f .  

- p a r a l l e l  e x t i n c t i o n .  

- l e n g t h  f a s t .  

- u n i a x i a l  nega t ive .  

C a l c i t e  - appea r s  a s  s m a l l  a n h e d r a l  b l e b s  

throughout  t h e  a l t e r e d  a r e a s .  

B i o t i t e  - t i n y  anhedra l  g r a i n s  i n  t h e  a l t e r e d  

a r e a s  of t h e  p l a g i o c l a s e .  

C h l o r i t e  - a  few smal l  v e i n s  c u t t i n g  a l l  minera ls .  

node - K-feldspar  3976; P l a g i o c l a s e  23s; Augite  11s; 
Opaques 5s; O l i v i n e  4%; A p a t i t e  2%; C h l o r i t e  3%; A l t e r a t i o n  of 

Name - Augi te  Lamprophyre - however, i t  could  p o s s i b l y  

be c a l l e d  s p e s s a r t i t e  due  t o  t h e  h igh  pe rcen tage  of p l a g i o c l a s e .  



O r i g i n  - Both e u h e d r a l  a p a t i t e  and m a g n e t i t e  a r a  

found e n c l o s e d  by a u g i t e  'and o l i v i n e ,  Aug i t e ,  a p a t i t e ,  o l i v i n e  

and m a g n e t i t e  a p p e a r  t o  show t h e  f o l l o w i n g  o r i g i n :  t h e  a p a t i t e  

and m a g n e t i t e  began t o  c r y s t a l l i z e  a l m o s t  t o g e t h e r .  Then t h e  

a u g i t e ,  o l i v i n e  and p l a g i o c l a s e  began t o  c r y s t a l l i z e  and t h u s  

a o n t a i n  some a p a t i t e  and m a g n e t i t e .  A f t e r  t h e s e  had f i n i s h e d  

a r y s t a l l i e i n g ,  t h e  r e m a i n i n g  magma c r y s t a l l i z e d  t o  o r t h o c l a s e  

plum some b i o t i t e .  

The o l i v i n e  and o r t h o c l a s e  t h e n  began t o  a l t e r  a s  

f o l l o w s :  o l i v i n e  t o  s e c o n d a r y  m a g n e t i t e ,  i d d i n g s i t e  and some 

c h l o r i t e ;  o r t h o c l a s e  t o  s e r i c i t e ,  t a l e  and p r o b a b l y  some c l a y  

m i n e r a l s .  Along s m a l l  f r a c t u r e s  i n  t h e  r o c k  t h e r e  was a l s o  

a l t e r a t i o n  p r o d u c i n g  t h e  v e i n s  of  c h l o r i t e .  The m a g n e t i t e  i n  

eom. c a e e a  p a r t i a l l y  a l t e r e d  t o  l i m o n i t e ,  Along w i t h  t h i s  

a l t e r a t i o n  was a f o r m a t i o n  of  c a s c i t e  p r o b a b l y  d e p o s i t e d  f rom 

groundwater .  

Zoning  on t h e  p l a g i o c l a s e  p h e n o c r y s t 8  i s  p o s s i b l y  due 

t o  aome d i s t u r b a n c e  of t h e  c r y s t a l l i e a t i o n  r a t e  which soon  

r e v e r t e d  back  t o  normal ,  A s  n o t e d  e a r l i e r ,  t h e  p h e n o c r y s t a  

a p p e a r  t o  have  a r i m  of l ower  r e l i e f  p l a g i o c l a s e .  T h i s  i s  due 

t o  a r e a c t i o n  w i t h  t h e  m e l t  which l a t e r  c r y s t a l l i z e d  t o  X- 

f e l d a p a r  and b i o t i t e .  

Type B - These d y k e s  d o  n o t  a p p e a r  t o  have any  e f f e c t  

on t h e  g e o l o g i c a l  p i c t u r e .  As eeen  f rom a s u r f a c e  c u t ,  one I 

dyke i a  o f f s e t  by a q u a r t z  v e i n .  The o t h e r  o u t c r o p ,  a l t h o u g h  

n o t  a s  t h o r o u g h l y  c h l o r i t i z e d ,  i s  p r o b a b l y  t h e  same dyke. They 

have r o u g h l y  t h e  same mode a s  t h e  o t h e r  dykes .  However, t h e  



* 

a u g i t e  i s  a lmoa t  e n t i r e l y  a l t e r e d  t o  c h l o r i t e  and much of  t h e  

magnetite i s  a l t e r e d  t o  l i m o n i t e .  The f e l d s p a r s  a r e  a l s o  more 

h igh  a l t e r e d .  

STRUCTURAL GEOLOGY 

The q u a r t s  v e i n  i s  c u t  by a l a r g e  number of f a u l t s ,  

b u t  t h e  o n l y  major  one i s  i n d i c a t e d  a t  p o i n t  'A' of Appendix 

Overlay #1. E a s t  of t h i s  f a u l t  t h e  v e i n  v a r i e s  i n  s t r i k e  f rom 

192' t o  230' and i n  d i p  from 55' t o  65' s o u t h - e a s t .  I t  a l s o  

v e r i e r  i n  t h i c k n e s s  f rom a lmoe t  n o t h i n g  up t o  e i g h t  f e e t  wide. 

The Vein,  e s p e c i a l l y  where narrow,  o f t e n  c u t s  o b l i q u e l y  a c r o s s  

t h e  g r a n i t e  from f r a c t u r e  t o  f r a c t u r e .  However, t h e  f r a c t u r e s  

i n  t h o  g r a n i t e  appea r  t o  be t h e  domina t ing  c o n t r o l  of t h e  v e i n .  

West of t h e  f a u l t  a t  p o i n t  A a v e i n  i s  a g a i n  

encountered .  However, t h e  d i p  i s  changed c o n s i d e r a b l y  t o  €35' 

nor thwes t .  By p u t t i n g  Over lay  #1 o v e r  t h e  P l a n e  Table  Map i t  i s  

p o a s i b l e  t o  eee  t h a t  t h i s  q u a r t z  v e i n ,  found underground,  

cannot  p o s s i b l y  b e  t h e  same one a s  found a t  t h e  e u r f a c e  u n l e s s  

t h e r e  i s  c o n s i d e r a b l e  change  i n  d i p  between t h e  two o r  a n o t h e r  

major  f a u l t .  I t  i s  q u i t e  p o s s i b l e  t h a t  t h i s  change of d i p  

does  occu r ,  as t h e  r o c k s  a r e  c u t  h e r e  by a t  l e a s t  two dykes.  

R e f e r r i n g  a g a i n  t o  t h e  main Appendix, one can  a e e  two 

main t y p e s  of  dykea. T h i a  was de te rmined  p r e v i o u s l y  i n  p e t r o -  

l o g i c a l  work. The o l d e r  o r  more h i g h l y  a l t e r e d  dyke i s  c u t  t 

by t h e  q u a r t e  vein.  The f r e s h e r ,  a u g i t e  l aup rophyre  dyke 

1 2 ~ p p e n d i x  Over lay  #1 



I i 

~r ( r e f e r r e d  t o  e a r l i e r  a s  Type 'A'), c u t s  and o f f s e t s  t h e  q u a r t s  I 

I v e i n  and a l s o  t h e  ' o l d '  dyke. The Magnetometer Map o u t l i n e s  t h e  

I lur upper  p a r t  of t h e  a u g i t e  lamprophyre dyke, l3 I t  seems t o  s p l i t  t 
I 

i n t o  two dyke*. T h i s  dyke d i p s  approximate ly  45' t o  55' t o  t h e  

n o r t h  and has  a v a r i a b l e  s t r i k e  from weat t o  south-west. 
i 
i 
I I 

Fo l lowing t h i s  dyke from e a s t  t o  west a c r o s s  t h e  map s h e e t ,  we I 
b I 

I f i n d  t 
I 

' - 
b a) Dyke s t r i k e s  approximate ly  weat-south-west and d i p s  t o  1' 

t h e  n o r t h  a t  @bout 50'. T h i s  p o r t i o n  c u t s  t h e  v e i n  a t  t h e  f i r s t  

i n t e r s e c t i o n  i n  t h e  mine. :L 
b )  Dyke s p l i t s .  

o )  Sou the rn  dyke s t r i k e s  south-south-west and d i p s  approx- 

i a a t e l y  60' t o  t h e  west.  Thie  one i s  t h e  second i n t e r s e c t i o n  

i n  t h e  mine. 

d )  Northern  p o r t i o n  s t r i k e s  west-south-west;  d i p  i s  not 

known. T h i s  p o r t i o n  i s  eeen on t h e  s u r f a c e ,  c u t t i n g  t h e  q u a r t z  I- ! .--- 
vein.  5: i 

Thir l a t e r  dyke does  no t  appea r  t o  be o f f s e t  by t h e  

maJor f a u l t  and thus  l i k e l y  i n t r u d e d  a f t e r  t h e  f a u l t i n g  took 

p lace .  

I 
133ee Appendix Overlay #2. 

L 
) 

! 
t ,_ ,4mflf/ d[L3C L-7 'u - 

f//.rct 

L 

I 

- 



The f o l l o w i n g  sequence  of  e v e n t s  i s  s e e n  t o  have 

n p laue  a t  t h e  S t a n d a l d  Wine, O l i v e r ,  B . C . : -  - 
1. G r a n i t e  formed and  t h e n  f r a c t u r e d ;  

- 2, Dyke i n t r u d e d  i n t o  g r a n i t e  (now h i g h l y  

81 t e r e d )  ; 
- 

3. Q u a r t s  v e i n  formed i n  f r a c t u r e s  i n  t h e  

gsani t o  ; 
- 

4. P y r i t e ,  g a l e n a ,  h o a s i t e ,  s p h a l e r i t e ,  

- c h a l c o p y r i t e  and gold d e p o s i t e d  i n  t h e  

q u a r t s  v e i n ;  

- 5 .  Whole sys tem f a u l t e d ;  
dyke 

6. Aug i t e  lamprophyre / in t ruded  i n t o  above 
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