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The B r u s s e l s  C l a i m  Group l o c a t e d  2 km s o u t h  of  Kamloops Lake,  

o r  25 km due west  o f  Kamloops h o s t s  s e v e r a l  c a r b o n a t e / s i l i c a  

replacement  zones w i t h i n  Upper T r i a s s i c  Nico la  Group volcano- 

c l a s t i c  metasediments.  The zones  a r e  be l i eved  t o  r e p r e s e n t  

t h e  upper ( low tempera ture )  ho r i zons  o f  s t r o n g  L a t e  Cre taceous  
( ? )  , o r  E a r l y  T e r t i a r y ( ? )  ep i the rma l  sys tems t h a t  could  c o n t a i n  

p r e c i o u s  meta l  v a l u e s  a t  depth.  

The p r o p e r t y ,  s t a k e d  by t h e  w r i t e r  i n  March, 1981, has  been 

op t ioned  t o  P l a c e r  Development ( 1981 -1 984) and t o  Goldstone 
E x p l o r a t i o n  Ltd .  ( 1984-1 988 ) ,  bo th  o f  Vancouver. P l a c e r  Dev- 

elopment conducted a widely-spaced s o i l  geochemical survey  over  
t h e  p r o p e r t y  i n  1981, and i n  1984 a l lowed t h e i r  o p t i o n  t o  l apse .  

Goldstone E x p l o r a t i o n  Ltd.  d r i l l e d  f i v e  r e v e r s e  c i r c u l a t i o n  

d r i l l  h o l e s  i n t o  f i v e  widely  s e p a r a t e d  t a r g e t s  and proved t h a t  

a t  l e a s t  two o f  t h e  l a r g e  replacement  zones on t h e  p r o p e r t y  ex- 

t e n d  t o  80  me t r e s  i n  depth.  However, t h e  p rec ious  metal  v a l u e s  

o b t a i n e d  from i n t e r c e p t s  o f  t h e  replacement  zones were i n s i g n i f i -  
c a n t  and Goldstone E x p l o r a t i o n  a l lowed t h e i r  o p t i o n  t o  l a p s e .  

T h i s  y e a r ' s  (1991) g e o l o g i c a l  mapping h a s  o u t l i n e d  s e v e r a l  car-  

b o n a t e / s i l i c a  replacement  zones  on t h e  B r u s s e l s  1 ,  3 & 4 minera l  

c l a ims ,  and most have been examined t o  de te rmine  t h e  i n t e n s i t y  

o f  replacement .  S e v e r a l  o f  t h e  s t r o n g e s t  f a u l t e d  replacement  
zones  a l i g n  i n  e i t h e r  a n o r t h e a s t e r l y  d i r e c t i o n  ( B r u s s e l s  F a u l t  

Zone) o r  a n o r t h w e s t e r l y  d i r e c t i o n  ( B l u f f  F a u l t  Zone). A t h i r d  

eas t -wes t  f a u l t  d i r e c t i o n  has  a l s o  been recognized.  

These f a u l t  zones a r e  be l i eved  t o  have a l lowed f o r  t h e  i n t r u s i o n  

o f  L a t e  C r e t a c e o u s ( ? )  o r  E a r l y  ~ e r t i a r ~ ( ? )  f e l s i c  porphyry dykes 

and amorphous r h y o l i t e ( ? )  dykes. The f a u l t s  a r e  a l s o  b e l i e v e d  

t o  have s e r v e d  as c o n d u i t s  f o r  t h e  l a r g e  volumes o f  hydrothermal 

s o l u t i o n s  which brought  about  t h e  ca rbona t e  and/or s i l i c a  re -  

placement o f  t h e  metasediments.  
Continued . . . 



SUMMARY - Continued 

The Newmont Showing l o c a t e d  j u s t  10 met res  west  o f  t h e  B r u s s e l s  
p r o p e r t y  i s  t h e  o n l y  ca rbona te  replacement  zone t h a t  has  y i e l d e d  
s i g n i f i c a n t  v a l u e s  t o  d a t e  (3.2 g/tonne gold  and 65 g/tonne sil- 

v e r )  and t h e s e  v a l u e s  have been ob t a ined  from a v e r t i c a 1 , o n e  metre 

w ide ,b recc i a t ed  and mended quartz/chalcedony-filled s h e a r  zone 
t h a t  c u t s  through t h e  Newmont ca rbona t e  replacement  zone. 

The Newrnont Showing, a l t hough  small, p rov ides  con f i rma t ion  t h a t  
p r e c i o u s  metal  v a l u e s  can accompany t h e  Savona a r e a  ep i the rma l  
sys tems ,  and i t  i s  b e l i e v e d  t h a t  some of  t h e  very  l a r g e  ca rbona t e  
replacement  zones on t h e  B r u s s e l s  p r o p e r t y  do r e p r e s e n t  very  fav- 
o r a b l e  e x p l o r a t i o n  t a r g e t s  f o r  p r e c i o u s  metal  e x p l o r a t i o n .  

A recommendation has  been made t o  d r i l l  one of  t h e  l a r g e s t  and 
most a c c e s s i b l e  replacement  zones  on t h e  Golden Lime l / B r u s s e l s  3 
minera l  c l a ims  w i t h  a t  l e a s t  two i n c l i n e d  d r i l l  h o l e s  t o  t e s t  f o r  
a p r e c i o u s  meta l -bear ing  q u a r t z  stockwork a t  moderate depth.  
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I N T R O D U C T I O N  

T h i s  r e p o r t ,  w r i t t e n  f o r  government assessment  work r equ i r e -  

ments, d i s c u s s e s  t h e  r e s u l t s  o f  a g e o l o g i c a l  mapping program 

conducted on t h e  B r u s s e l s  1 & 4 minera l  c la ims  and t h e  nor th -  
west c o r n e r  of  t h e  B r u s s e l s  3 minera l  c la im by t h e  w r i t e r  

d u r i n g  March-April,  1991. 

The B r u s s e l s  C l a i m  Group, owned by t h e  w r i t e r ,  i s  comprised of  

39 c la im u n i t s  c o v e r i n g  9.25 s q u a r e  k i l o m e t r e s  o f  ground, 1 t o  

3 km s o u t h  o f  Kamloops Lake, 25 k m  due west  o f  Kamloops, B.C. 

The p r o p e r t y  w a s  s t a k e d  by t h e  w r i t e r  i n  1981 t o  cover  a sys tem 

of  h i g h l y  f a u l t e d  and ca rbona t e  r e p l a c e d  zones o c c u r r i n g  w i t h i n  

v o l c a n o c l a s t i c  metasediments o f  t h e  Upper T r i a s s i c  N ico l a  Group. 

The r u s t y  replacement  zones  measure s e v e r a l  met res  i n  width  and 

t e n s  o f  me t r e s  i n  l e n g t h ,  and d u r i n g  a 1985 d r i l l i n g  program 

were found t o  ex tend  t o  a t  l e a s t  80 me t r e s  i n  dep th  (Morr ison,  

1986). 

The 1985 d r i l l  program proved t h a t  some of  t h e  ca rbona t e  a l t e r a -  

t i o n  zones  o v e r l i e  s t r o n g  s i l i c a  replacement  zones which a r e  

b e l i e v e d  t o  r e p r e s e n t  t h e  upper ( low tempera ture )  ho r i zons  o f  

l a r g e  e p i t h e r m a l  systems.  The p r o p e r t y  was o r i g i n a l l y  s t a k e d  

w i t h  t h e  b e l i e f  t h a t  some o f  t h e  ep i the rma l  sys tems could  h o s t  

p r e c i o u s  me ta l s  a t  depth.  

T h i s  y e a r ' s  g e o l o g i c a l  mapping, a t  a s c a l e  o f  1 :2 ,500,  was 

des igned  t o  determine:  ( a )  t h e  s t r a t i g r a p h y  of  t h e  N ico l a  
Group rocks ,  ( b )  impor t an t  f a u l t  d i r e c t i o n s ,  and ( c )  t h e  

o r i g i n ,  s i z e ,  and s i g n i f i c a n c e  of  t h e  replacement  zones. 

The geology i s  i l l u s t r a t e d  on F i g u r e s  4-7 ( B r u s s e l s  4 minera l  

c l a i m ) ,  F i g u r e s  9&lO ( B r u s s e l s  1 minera l  c l a i m ) ,  and F igu re  8 
(no r thwes t  c o r n e r  o f  t h e  B r u s s e l s  3 mine ra l  c l a im) .  A l l  o f  

t h e s e  f i g u r e s  accompany t h i s  r e p o r t .  
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L O C A T I O N  AND A C C E S S  

The B r u s s e l s  C l a i m  'Group l i e s  2 km s o u t h  of  Kamloops Lake,  o r  

1 k m  s o u t h  o f  t h e  Trans-Canada Highway, 25 km due west o f  Kam- 

l o o p s ,  B.C. ( L a t .  5 0 ° 4 3 ' ;  Long. 120041 ; N.T.S. F4ap 92-I-10E). 
Access t o  t h e  p r o p e r t y  i s  v i a  a segment o f  o l d  highway which 

l e a v e s  t h e  Trans-Canada Highway a t  a p o i n t  32 km west  o f  km- 
l o o p s ,  o r  3 km s o u t h e a s t  o f  t;he Savona ' l ' our i s t  Lookout. D i r t  

a c c e s s  r o a d s  t r a v e r s e  most o f  t h e  B r u s s e l s  mine ra l  c l a i m s  as  
i l l u s t r a t e d  on F i g u r e - 2 .  

PHYSICAL FEATURES AT,iD CLI 1.iATE 

The B r u s s e l s  C l a i m  Group w i t h  a n  ave rage  e l e v a t i o n  of 600 m e t r e s  

above s e a  l e v e l  l i e s  1 t o  3 km s o u t h  o f  Kamloops Lake (350 m e l v . ) .  

The p r o p e r t y  f e a t u r e s  low r e l i e f  w i t h  rounded rocky r i d g e s  and 

s h a l l o w ,  g r a v e l - f i l l e d ,  v a l l e y s .  An e x c e p t i o n  t o  t h e  r o l l i n g  topo- 

graphy i s  a 150 me t r e  b l u f f  which c r o s s e s  t h e  e n t i r e  e a s t e r n  s i d e  

o f  t h e  p r o p e r t y  from norLhvrcs t t o  s o u t h e a s t .  

The ICamloops Lake r e g i o n  i s  semi-a r id  a t  lower  e l e v a t i o n s  w i t h  

p r e c i p i t a t i o n  e q u a l l i n g  l e s s  t h a n  30 cm p e r  y e a r ,  and u s u a l l y  f a l l -  

i n g  i n  t h e  form o f  s p r i n g  r a i n s .  V e g e t a t i o n  on t h e  B r u s s e l s  prop- 

e r t y  r e f l e c t s  a n  i n c r e a s e  i n  p r e c i p i t a t i o n  w i t h  e l e v a t i o n .  Sage- 

b r u s h  i s  dominant a t  l ower  e l e v a t i o n s  on t h e  p r o p e r t y ,  n e a r  t h e  

Trans-Canada Highway, whi le  Ponderosa  p i n e  grow s p a r s e l y  a t  i n t e r -  

u iedia te  e l e v a t i o n s  and Douglas f i r  more d e n s e l y  a t  h i g h e r  e leva-  

t i o n s  and on t h e  n o r t h  s l o p e s  where m o i s t u r e  i s  r e t a i n e d .  

Win te r  snow r a r e l y  accumula tes  t o  more t h a n  30 cm on t h e  p r o p e r t y  

and las ts  on ly  from l a t e  November u n t i l  e a r l y  Idarch. 

S e v e r a l  small l a k e s ,  deepened by t h e  b u i l d i n g  of  e a r t h e n  dams, 

s u p p l y  w a t e r  f o r  g r a z i n g  c a t t l e  d u r i n g  summer months. The l a r g -  

e s t  l a k e  i s  B r u s s e l s  Lake, l o c a t e d  on t h e  B r u s s e l s  1 m i n e r a l  

c l a im  ( s e e  F i g u r e  2) .  



The m i n e r a l  c l a i m s  making up t h e  U r u s s e l s  C l a i m  Group were s t a k e d  

by t h e  w r i t e r  i n  A p r i l  1981. A l l  o f  t h e  m i n e r a l  c l a i m s  a r e  100% 
owned by t h e  w r i t e r ,  I4r. 1.1. l i o r r i s o n ,  o f  Kelovrna, B.C. P a r t i c u -  

l a r s  on t h e  m i n e r a l  c l a i m s ,  l o c a t e d  w i t h i n  t h e  Kamloops 1.lining 
D i v i s i o n  a r e  g i v e n  below: 

UNITS 

B r u s s e l s  1 

B r u s s e l s  2 
B r u s s e l s  3 
B r u s s e l s  4 
B r u s s e l s  5 
B r u s s e l s  10 

B r u s s e l s  1 1  

A p r i l  30/81 
I I I I 

11 11 

11 I I 

RECORD 
140 

3440 
344 1 

3442 

3443  

3444 

3449 

3450 

EXPIRY * 
DATE 

A p r i l  3 0 / 9 2  
I I 11 

I I I 1  

I I 11 

I I 1 I 

I I I I 

I I 11 

*(New E x p i r y  Da te  b a s e d  on t h e  a c c e p t a n c e  o f  t h i s  r e p o r t  f o r  

Assessment  Work C r e d i  ts) . 
The L e g a l  C o r n e r  P o s t s  and  I n i t i a l  P o s t s  o f  a l l  o f  t h e  above 

l i s t e d  m i n e r a l  c l a i m s  were v e r i f i e d  by a Government C l a i m s  

I n s p e c t o r  i n  1981. 

I t  s h o u l d  be n o t e d  t h a t  t h e  Golden Lime 1&2, two-post ,  m i n e r a l  

c l a i m s  have  been  e n t i r e l y  o v e r s t a k e d  by t h e  B r u s s e l s  3 4  modi- 

f i e d  g r i d  m i n e r a l  c l a i m s .  The Golden Lime 1&2 m i n e r a l  c l a i m s  

a r e  a l s o  owned by t h e  w r i t e r , . a n d  have a March 1 6 / 9 3  e x p i r y  d a t e .  

The B r u s s e l s  C l a i m  Group was s t a k e d  by t h e  w r i t e r  i n  A p r i l ,  

1981 t o  c o v e r  s e v e r a l  l a r g e  r u s t y  c a r b o n a t e  a l t e r a t i o n  z o n e s  

found w i t h i n  M i c o l a  Group r o c k s  d u r i n g  r o u t i n e  p r o s p e c t i n g .  

The c l a i m  group  w a s  t r a n s f e r r e d  t o  P l a c e r  Development L t d .  soon  

a f t e r  s t a k i n g .  
Con t inued  . . . 



H I S T O R Y  - Cont inued 

During 1981 crews from P l a c e r  Development L td .  conducted a widely  
spaced  (25x100 t o  250 met re )  s o i l  geochemical  su rvey  ove r  t h e  

c e n t r a l  p o r t i o n  o f  t h e  p r o p e r t y  as i l l u s t r a t e d  on F igu re  2. Ele-  

ments t y p i c a l  o f  e p i t h e r m a l  sy s t ems  (mercury,  antimony and arsenic l )  
were found t o  o c c u r  i n  moderate c o n c e n t r a t i o n s  on t h e  B r u s s e l s  3 4  
m i n e r a l  c l a i m s ,  and go ld  was found on t h e  B r u s s e l s  l&3 m i n e r a l  

c l a i m s ,  b u t  no d r i l l i n g  was done by P l a c e r  Development Ltd .  and 

t h e  m i n e r a l  c l a i m s  were r e t u r n e d  t o  t h e  w r i t e r  i n  A p r i l ,  1984. 

The p r o p e r t y  w a s  n e x t  o p t i o n e d  t o  Golds tone  E x p l o r a t i o n  Ltd .  o f  

Vancouver i n  May 1984, and d u r i n g  I4ay 1985 Goldstone E x p l o r a t i o n  

conducted a wide ly  spaced  r e v e r s e  c i r c u l a t i o n  p e r c u s s i o n  d r i l l  pro- 
graru. a c r o s s  t h e  B r u s s e l s  p r o p e r t y  ( s e e  d r i l l  h o l e  l o c a t i o n s  on 

F i g u r e  2) .  D r i l l  h o l e s  85-1 and 85-4 encounte red  up t o  80 me t r e s  

o f  i n t e n s e l y  c a r b o n a t e  and/or  s i l i c a  r e p l a c e d  N i c o l a  metasediments 

b u t  no s i g n i f i c a n t  p r e c i o u s  me ta l  v a l u e s  were encounte red  d u r i n g  

t h e  d r i l l  program and i n  1988 Goldstone E x p l o r a t i o n  a l lowed t h e i r  

o p t i o n  t o  l a p s e .  

I n  1989 t h e  w r i t e r  conducted a ground magnetometer survey  ove r  

t h e  Golden Lime 1 & 2 mine ra l  c l a i m s  and wes te rn  p o r t i o n s  o f  

t h e  B r u s s e l s  3 & 5 mine ra l  c la ims .  A d e t a i l e d  geochemical s o i l  

su rvey  ( 2 5  x  50 ' t o  100 metre  g r i d  spac ing )  was a l s o  conducted 

o v e r  t h e  wes t e rn  p o r t i o n  o f  t h e  B r u s s e l s  3 mine ra l  c la im and 

n o r t h w e s t e r n  c o r n e r  o f  t h e  B r u s s e l s  5 mine ra l  c la im.  The s o i l  

samples  were ana lyzed  f o r  30 e lements  by ICP p l u s  mercury. 
Gold a t  t h e  p a r t s  p e r  b i l l i o n  l e v e l  was n o t  t e s t e d .  

I n  1990, s o i l  samples  were c o l l e c t e d  from a 25 x 50 metre  g r i d  

o v e r  t h e  sou thwes t e rn  p o r t i o n  o f  t h e  B r u s s e l s  3 minera l  c la im 

by t h e  w r i t e r  and ana lyzed  f o r  gold. Two small exper imenta l  

biogeochemical  s u r v e y s  were a l s o  conducted ove r  p o r t i o n s  o f  t h e  

same g r i d .  I n  one survey ,  t h e  tw igs  o f  Douglas f i r  were c o l l e c t -  

ed ;  i n  t h e  o t h e r ,  s t ems  of  sagebrush  were sampled. The biogeo- 

chemical  samples were ashed and t e s t e d  f o r  30 e lements  by ICP, 
p l u s  gold  by Atomic Absorpt ion (Morr ison,  1990). 



REGIONAL GEOLOGY AND I.lINERAL1 ZATION 

The r e g i o n a l  geo logy  o f  t h e  Savona a r e a  i s  o u t l i n e d  on F i g u r e  3 
accompanying t h i s  r e p o r t .  The Savona Mercury B e l t  shows up as a 
s e r i e s  o f  mercury p r o s p e c t s  t h a t  o c c u r  w i t h i n  Upper T r i a s s i c  
N i c o l a  Group o r  C r e t a c e o u s  ( ? )  metavo lcan i c s  and metasediments  

i n  c l o s e  p r o x i m i t y  t o  Copper Creek I n t r u s i o n s .  The mercury show- 

i n g s  a r e  o f t e n  a s s o c i a t e d  w i t h  rep lacement  zones w i t h i n  f a u l t e d  

c o u n t r y  rock.  The mercury c o n t e n t  a t  t h e  Savona mercury p r o s p e c t s  

i s  g e n e r a l l y  much l e s s  t h a n  0.1% and non-economic, b u t  t h e  mercury 

i s  a n  i n d i c a t o r  o f  s t r o n g  e p i t h e r m a l  systems.  

P r e c i o u s  m e t a l s  and base  m e t a l s  have been found w i t h i n  chalcedony 

and q u a r t z  v e i n s  a s s o c i a t e d  w i t h  t h e  a l t e r a t i o n  zones which a r e  

b e l i e v e d  t o  r e p r e s e n t  s t r o n g  L a t e  Cre t aceous  o r  E a r l y  T e r t i a r y  

ep i the r ina l  sys tems.  Gold h a s  been found a t  C r i s s  Creek as i l l u s -  

t r a t e d  on F i g u r e  3 .  

I n  1982 IJewrnont E x p l o r a t i o n  o f  Vancouver d i s cove red  a s i l i c i f i e d  

zone c a r r y i n g  p y r i t e ,  ga l ena ,  and s t i b n i t e ,  w i t h  v a l u e s  i n  go ld  

and  s i l v e r ,  a s s o c i a t e d  w i t h  a c a r b o n a t e  a l t e r a t i o n  zone w i t h i n  

N i c o l a  Group rocks .  The Newmont showing, i l l u s t r a t e d  on 

F i g u r e  8 ,  i s  l o c a t e d  j u s t  1 0  me t r e s  west  o f  t h e  west  boundary 

o f  t h e  B r u s s e l s  3 m i n e r a l  c la im.  Another  zone o f  anomalous go ld  
(1755 ppb) and a r s e n i c  (400  ppm) m i n e r a l i z a t i o n  o c c u r s  w i t h i n  

c a r b o n a t e  a l t e r e d  N i c o l a  Group rocks  on a s t e e p  b l u f f  on t h e  

B r u s s e l s  4 m i n e r a l  c la im.  

G R I D  - 1991 

A B a s e l i n e  w a s  measured 4 km a c r o s s  t h e  p r o p e r t y  from t h e  Brus- 

s e l s  1 t o  t h e  B r u s s e l s  4 mine ra l  c la im a t  320 deg rees  azimuth 

s u b p a r a l l e l  t o  t h e  bedding of  t h e  N ico l a  Group metasediments. 

A s e r i e s  o f  p e r p e n d i c u l a r  g r i d  l i n e s  a t  100 t o  200 metre i n t e r -  

v a l s  were t h e n  f l agged  o u t  from t h e  B a s e l i n e  t o  f a c i l i t a t e  geo- 

l o g i c a l  mapping. Gr id  s t a t i o n s  were measured o u t  and 

Continued . . . 
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G R I D  - 1991 - (Cont inued)  

marked a t  every  25 metres  a l o n g  each l i n e .  The B a s e l i n e  and 
g r i d  l i n e s  were o f f s e t  around bod ie s  o f  water  o r  c l i f f  f a c e s  

as i l l u s t r a t e d  on F i g u r e s  4-10. I n  a l l ,  18.3 k i l o m e t r e s  o f  

B a s e l i n e  and g r i d  l i n e  were e s t a b l i s h e d  w i t h  a Topol ine  b e l t  

cha in  and a S i l v a  Ranger Compass, 

A l l  Lega l  Corner P o s t s  were t i e d - i n  t o  t h e  g r id .  

PROPERTY GEOLOGY 

Summary 

The B r u s s e l s  C l a i m  Group i s  u n d e r l a i n  by Upper T r i a s s i c  N i c o l a  

Group metasediments comprised o f  v o l c a n o c l a s t i c  conglomerates  

w i t h  minor sands tone  and s i l t s t o n e  i n t e r b e d s  ( s e e  F i g u r e s  4- 
10 ) .  The metasediments (metamorphosed t o  t h e  g r e e n s c h i s t  

f a c i e s )  appea r  t o  occu r  as a monoclinal  sequence which c r o s s e s  

t h e  p r o p e r t y  at  a n  average  145 degrees .  The metasediments d i p  

v e r t i c a l l y  t o  s t e e p l y  e a s t ,  e a s t  o f  t h e  Main Val ley  c r o s s i n g  

t h e  p r o p e r t y ,  and moderate ly  sou thwes t ,  west o f  t h e  Main Va l l ey ,  

and i t  i s  b e l i e v e d  t h a t  a f a u l t  may u n d e r l i e  t h e  Main Val ley.  

L a t e  C r e t a c e o u s ( ? )  o r  E a r l y  T e r t i a r y ( ? ) ,  d i s c o r d a n t ,  f e l s i c  

dykes,  w i t h  o r  w i thou t  quar tz-eye phenocrys t s ,  i n t r u d e  t h e  

metasediments at  s e v e r a l  s c a t t e r e d  l o c a t i o n s  a c r o s s  t h e  B r u s s e l s  
C l a i m  Group. Moderate t o  s t r o n g  ca rbona t e  and/or  s i l i c a  re-  

placement o f  t h e  conglomerates  and sands tones  occu r s  a d j a c e n t  
t h e  f e l s i c  dykes. Both t h e  coun t ry  r o c k s  and t h e  f e l s i c  dykes 

a r e  o f t e n  f a u l t e d  and c u t  by 1 t o  5%, banded, a n k e r i t e ,  dolo- 

m i t e ,  chalcedony and q u a r t z  ve in s .  The f e l s i c  dykes a r e  a l s o  

o f t e n  a l t e r e d  t o  p ink  c a r b o n a t e s ,  c l a y  mine ra l s  and 10% pore  

space.  

A l i g h t  g reen ,  h i g h l y  s i l i c e o u s ,  amorphous rock  ( p o s s i b l y  rhyo- 

l i t e )  o c c u r s  as l a t e  dykes o r  i r r e g u l a r  zones w i t h i n  t h e  most 

i n t e n s e l y  f a u l t e d  replacement  zones. 
con t inued  . . . 
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PROPERTY GEOLOGY - Continued 

Summary - Continued 

I t  i s  expec ted  t h a t  f a u l t i n g  has  a l lowed f o r  t h e  i n t r u s i o n  
o f  f e l s i c  dykes,  and t h a t  t h e s e  same f a u l t  zones have s e r v e d  

as c o n d u i t s  f o r  t h e  hydrothermal s o l u t i o n s  which a r e  be l i eved  

t o  have been r e s p o n s i b l e  f o r  t h e  i n t e n s e  replacement  o f  t h e  

metasediments a t  s e v e r a l  l o c a t i o n s  a c r o s s  t h e  B r u s s e l s  C l a i m  

Group. Many o f  t h e  i n t e n s e l y  f a u l t e d  replacement  zones w i l l  

be d e s c r i b e d  under t h e  t i t l e  "Minera l iza t ion1 ' ,  which fo l l ows  

l a t e r  w i t h i n  t h i s  r e p o r t .  

Upper T r i a s s i c  N ico l a  Group Metasediments (Un i t  1 ) 

Upper T r i a s s i c  N i c o l a  Group Metasediments,  comprised o f  con- 

g lomera tes  predominant ly ,  u n d e r l i e  t h e  e n t i r e  B r u s s e l s  C l a i m  

Group ( s e e  F i g u r e s  4-10). They a r e  made up of  N ico l a  Group 

v o l c a n i c  c l a s t s  o f  a n d e s i t e  and b a s a l t .  The most common 

c l a s t s  a r e  d a r k  g reen  a u g i t e  a n d e s i t e  and l i g h t  g rey  p lag io-  

c l a s e  microphenocryst  a n d e s i t e .  The subrounded t o  subangula r  

c l a s t s  range  from pebble ,  t o  cobble ,  t o  boulder  s i z e  and a r e  

s e t  i n  a m a t r i x  o f  20 t o  40% c o a r s e  sand.  

The conglomerates  a r e  poo r ly  s o r t e d  and massive i n  ou t c rop  

a c r o s s  much o f  t h e  p roper ty .  The conglomerates  range  from 

h i g h l y  i n d u r a t e d  t o  poor ly  i n d u r a t e d  o v e r  s h o r t  d i s t a n c e s  and 

t h e  degree  o f  i n d u r a t i o n  a p p e a r s  t o  be ,  a t l e a s t i n  p a r t ,  pro- 

p o r t i o n a l  t o  t h e  percen tage  of  sandy m a t r i x  making up t h e  

conglomerates.  The conglomerates  w i t h  t h e  l e a s t  sandy ma t r ix  

a r e  t h e  most i n d u r a t e d .  I n  g e n e r a l ,  t h e  conglomerates  t o  t h e  
west  o f  t h e  Main V a l l e y  (wes t  o f  B a s e l i n e  10W) a r e  more h i g h l y  

i n d u r a t e d  t han  t h o s e  e a s t  o f  t h e  v a l l e y .  

Minor i n t e r b e d s  o f  pebble  conglomerate ,  sands tone  and silt- 

s t o n e  from $ t o  2 me t r e s  t h i c k  occur  l o c a l l y  w i t h i n  t h e  

massive conglomerates.  The pebble  conglomerates  and sand- 

Continued . . . 



PROPERTY GEOLOGY - Continued 

U p ~ e r  T r i a s s i c  N i c o l a  G ~ O U D  Metasediments (Un i t  1 )  - Continued 

s t o n e s  a r e  comprised o f  t h e  same v o l c a n o c l a s t i c  m a t e r i a l  as 

t h e  cobble  and b o u l d e r  conglomerates.  

A l l  o f  t h e  metasediments a r e  metamorphosed t o  t h e  g r e e n s c h i s t  
f a c i e s  and c h l o r i t e  and e p i d o t e  a r e  t h e  dominant mine ra l s  o f  
bo th  t h e  m a t r i x  p a r t i c l e s  and c l a s t s .  

L a t e  C r e t a c e o u s ( ? ) .  o r  E a r l y  T e r t i a r y ( ? )  F e l s i c  Dykes ( U n i t  21 

L a t e  Cre t aceous (? )  o r  E a r l y  T e r t i a r y ( ? )  f e l s i c  dykes i n t r u d e  
f a u l t e d  metasediments a t  s c a t t e r e d  l o c a t i o n s  a c r o s s  t h e  Brus- 
s e l s  1 ,  3 4  mine ra l  c l a ims  ( s e e  F i g u r e s  4-10). Many o f  t h e  
dykes a r e  poo r ly  exposed,  o r  h i g h l y  a l t e r e d  and d i f f i c u l t  t o  
d i s t i n g u i s h  from t h e  rocks  t hey  i n t r u d e .  There appea r s  t o  be 
a g e n e r a l  n o r t h  and nor thwes t  s t r i k e  t o  t h e  narrow ( 5  t o  10 
metre  wide) dykes. 

The dykes a r e  made up o f  f i n e  t o  medium c r y s t a l s  o f  o r t h o c l a s e  
f e l d s p a r  (80%) and muscovite (15%) w i t h  o r  wi thout  ( 0  t o  5%) 
quar tz-eye phenoc rys t s ,  0.2 t o  1 cm. 

The dykes a r e  most o f t e n  h i g h l y  a l t e r e d  t o  p ink  ca rbona t e s ,  

c l a y ,  and 10% pore  space  w i t h  o r  wi thout  t h e  quar tz-eye pheno- 
c r y s t s .  

The dykes a r e  shea red  by f a u l t i n g  and o f t e n  c u t  by up t o  5% 
l a t e  a n k e r i t e ,  do lomi te ,  chalcedony and q u a r t z  v e i n l e t s  l i k e  
t h e  metasediments t h e y  i n t r u d e .  

Dykes and i r r e g u l a r  zones o f  a l i g h t  g reen ,  h i g h l y  s i l i c e o u s ,  

amorphous rock  ( p o s s i b l e  r h y o l i t e )  c u t  ca rbona te  replacement  

Continued . . . 
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L a t e  C r e t a c e o u s ( ? ) ,  o r  E a r l y  T e r t i a r y ( ? )  ~ h y o l i t e ( ? )  Dykes 

Unit  2c - Continued 

zones a t  s e v e r a l  l o c a t i o n s  on t h e  B r u s s e l s  p rope r ty  ( s e e  Fig- 
u r e s  4-10). The r h y o l i t e ( ? )  dykes appea r  t o  be l a t e r  t h a n  

t h e  f e l s i c  dykes a l t hough  t h e  two a r e  o f t e n  i n t i m a t e l y  a s s o c i -  

a t e d .  

S t r u c t u r a l  Geology and F a u l t i n q  

The s t r u c t u r a l  geology of t h e  B r u s s e l s  p r o p e r t y  i s  no t  c l e a r .  

The minor sands tone  and s i l t s t o n e  i n t e r b e d s  w i t h i n  t h e  massive 

conglomerates  unde r ly ing  t h e  p r o p e r t y  a r e  o f t e n  d i s t u r b e d  by 

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

t h e  N i c o l a  Group metasediments.  L imi ted  d a t a  s u g g e s t s  t h a t  

t h e  metasediments s t r i k e  at  a n  average o f  145 degrees  a c r o s s  

t h e  p roper ty .  E a s t  o f  B a s e l i n e  low, t h e  d i p s  a r e  very  s t e e p  

t o  t h e  sou thwes t  o r  n o r t h e a s t ,  o r  v e r t i c a l .  West o f  t h e  Base- 

l i n e ,  t h e  d i p s  a r e  moderate t o  t h e  southwest .  

The mapped geology s u g g e s t s  t h a t  t h e  N ico l a  Group metasedi-  
ments a r e  made up o f  a monocl inal  sequence ( r a t h e r  t han  a n  

a n t i c l i n e )  and t h a t  t h e  d i f f e r e n c e  i n  d i p  a n g l e s  from s t e e p l y  

n o r t h e a s t ,  e a s t  o f  t h e  B a s e l i n e ,  t o  moderate ly  sou thwes t ,  west  

o f  t h e  B a s e l i n e ,  might be accounted f o r  by r o t a t i o n  a long  a 
major f a u l t  s t r i k i n g  n o r t h w e s t e r l y  a c r o s s  t h e  p r o p e r t y  para-  
l l e l  w i t h  B a s e l i n e  10W as i l l u s t r a t e d  on F i g u r e s  6 & 8. Two 

s l i c k e n s i d e  f a u l t  s u r f a c e s  on t h e  e a s t e r n  edges  of  t h e  carbon- 
a t e / s i l i c a  replacement  zones on L9+50 a t  10+50W and on L1OS 

a t  10+40W p a r a l l e l  t h e  Main Va l l ey  F a u l t  (135O) and d i p  70 

deg rees  southwest .  

A r i d g e  o f  b l u f f s  and c l i f f s  p o s s i b l y  t r a c e s  a f a u l t  s c a r p  

s t r i k i n g  nor thwes t  a c r o s s  t h e  B r u s s e l s  4 minera l  c la im ( s e e  

F i g u r e s  4 ,  5 & 7 )  from L4S, 4+00W t o  L12S, 4+00W. Many h igh ly  

Continued . . . 
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f a u l t e d  ca rbona t e  replacement  zones occu r  on t h e  b l u f f s .  

A n o r t h e a s t - s t r i k i n g  (050 deg rees )  f a u l t  i d e n t i f i e d  as t h e  
" B r u s s e l s  F a u l t  Zone" on F i g u r e s  6 & 8 i s  i n f e r r e d  t o  c r o s s  

t h e  B r u s s e l s  3 and Golden Lime 1 minera l  claims.  The Brus- 

s e l s  F a u l t  Zone i s  cons ide red  t o  be a n  e a r l y  f a u l t .  

The B r u s s e l s  F a u l t  Zone is b e l i e v e d  t o  have been o f f s e t  ap- 

p rox imate ly  75 me t r e s  t o  t h e  n o r t h ,  e a s t  o f  t h e  Main Val ley ,  
by a l a t e  n o r t h w e s t - s t r i k i n g  f a u l t  which has  been named t h e  

ltMain Va l l ey  F a u l t t 1  i n  t h i s  r e p o r t  ( s e e  F i g u r e s  6 & 8).  

The B r u s s e l s  F a u l t  Zone is comprised o f  t h e  many replacement  
zones  t h a t  a l l  show ev idence  o f  r e p e a t e d  f a u l t i n g  and b recc i a -  

t i o n .  F u r t h e r  ev idence  f o r  t h e  f a u l t  i s  t h e  d i s l o c a t i o n  of a 

s i l t s t o n e  u n i t  w i t h i n  t h e  f a u l t  zone a t  g r i d  8+80S, g+OOW. 

The s i l t s t o n e  has  a s t r i k e  o f  173 degrees  compared w i t h  t h e  

predominant s t r i k e  d i r e c t i o n  o f  145 t o  155 deg rees  f o r  t h e  

metasediments a c r o s s  much o f  t h e  B r u s s e l s  C l a i m  Group. 

Three  s t r o n g l y  f a u l t e d  and ca rbona t e  r e p l a c e d  zones  on t h e  
B r u s s e l s  1 m ine ra l  c la im (on  F igu re  9) f a l l  on t h e  p r o j e c t i o n  

of  t h e  B l u f f  F a u l t  Zone ( s t r i k i n g  140 deg rees ) .  A second e a s t -  

west  f a u l t  a l s o  a p p e a r s  t o  c r o s s  t h e  B r u s s e l s  Lake Showing on 
t h e  B r u s s e l s  1 m ine ra l  c la im ( s e e  F i g u r e  9 ) .  

I n  summary, i t  a p p e a r s  t h a t  n o r t h e a s t - s t r i k i n g  (050 d e g r e e s ) ,  

n o r t h w e s t - s t r i k i n g  (320 d e g r e e s ) ,  and e a s t - s t r i k i n g  (090 de- 

g r e e s )  f a u l t s  have a l l  been i n t r u d e d  by f e l s i c  dykes and have 

s e r v e d  as c o n d u i t s  f o r  t h e  hydrothermal  s o l u t i o n s  which a r e  

b e l i e v e d  t o  have been r e s p o n s i b l e  f o r  t h e  i n t e n s e  replacement  

of  metasediments a c r o s s  t h e  p roper ty .  

Continued . . . 
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A l t e r a t i o n  and M i n e r a l i z a t i o n  

S e v e r a l  zones  o f  ca rbona t e  a l t e r a t i o n  and replacement  o f  

N ico l a  Group metasediments occu r  on t h e  B r u s s e l s  C l a i m  Group 

( s e e  F i g u r e s  4-10), The ca rbona t e  a l t e r a t i o n  demons t ra tes  a 
c l o s e  s p a c i a l  r e l a t i o n s h i p  w i t h  L a t e  c r e t a c e o u s ( ? ) ,  o r  E a r l y  

T e r t i a r y ( ? )  f e l s i c  dyking and i s  most probably  g e n e t i c a l l y  
r e l a t e d .  F e l s i c  dykes have n o t  been recognized a t  a l l  a l t e r a -  

t i o n  zones ,  b u t  a l l  o f  t h e  f e l s i c  dykes t h a t  have been mapped 

have ca rbona t e  a l t e r a t i o n  ha loes .  The f e l s i c  dykes themse lves  
a r e  o f t e n  h i g h l y  a l t e r e d  t o  p ink  ca rbona t e s ,  c l a y s  and pore  

space  making them d i f f i c u l t  t o  d i s t i n g u i s h  from a l t e r e d  meta- 

sediments .  A prolonged p e r i o d  o f  p o s t - i n t r u s i v e  hydrothermal 
a c t i v i t y  i s  i n d i c a t e d .  

The f e l s i c  dykes a r e  o f t e n  f a u l t e d  and c u t  by banded a n k e r i t e ,  

do lomi te ,  q u a r t z  and chalcedony v e i n l e t s  (UP  t o  5%) l i k e  t h e  

metasedirnents t hey  i n t r u d e .  

The metasediments d i s p l a y  a l l  deg rees  o f  ca rbona te  a l t e r a t i o n  

from weak t o  i n t e n s e .  Weakly ca rbona t e  a l t e r e d  rocks  a r e  

l i g h t  p i n k  and weather  r u s t y ,  and t h e y  a r e  c u t  by 1 t o  2% 
banded ca rbona t e  and s i l i c a  v e i n l e t s .  The o r i g i n a l  rock  tex-  

t u r e  i s  r ecogn izab l e .  I n t e n s e  a l t e r a t i o n  zones a r e  o f t e n  c u t  

by 5 t o  10% banded a n k e r i t e ,  do lomi te ,  chalcedony and q u a r t z  

v e i n l e t s  and t h e  o r i g i n a l  c o n s t i t u e n t s  o f  t h e  rock  have been 

t o t a l l y  r e p l a c e d  by a n k e r i t e  ( u p  t o  70%) and/or s i l i c a  (some- 
t imes  up t o  90%). The a n k e r i t e  replacement  zones a r e  p ink  t o  

whi te  and wea ther  r u s t y .  The s i l i c a  replacement  zones a r e  
l i g h t  g reen ,  t o  wh i t e ,  t o  g r ey  and do n o t  d i s c o l o u r  wi th  

weather ing.  The o r i g i n a l  t e x t u r e  o f  t h e  rock  i s  b a r e l y  d i s -  

c e r n i b l e  w i t h i n  t h e  zones o f  t o t a l  replacement.  

Continued . . . 
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A l t e r a t i o n  and M i n e r a l i z a t i o n  - Continued 

S e v e r a l  zones o f  ca rbona t e  and/or s i l i c a  replacement  a r e  

i l l u s t r a t e d  on F i g u r e s  4-10 accompanying t h i s  r e p o r t  and some 

of  t h e  s t r o n g e s t  replacement  zones w i l l  be d e s c r i b e d  i n  t h e  

paragraphs  t h a t  fo l low.  

RCDH 85-1 Replacement Zone 

The RCDH 85-1 Replacement Zone on t h e  Golden Lime l / B r u s s e l s  
3 minera l  c l a ims  i s  i l l u s t r a t e d  on F igu re  6. The zone a t  

g r i d  9+50S, 10+75W i s  exposed o v e r  a width  o f  30 metres  and a 
l e n g t h  o f  50 met res ,  and could  connect  (below overburden) w i t h  
a second zone a t  g r i d  9+50S, ll+5OW which i s  20 metres  i n  width  

by 50 me t r e s  i n  l eng th .  I f  t h e  two zones  r e p r e s e n t  one cont inu-  

ous  zone,  below overburden,  i t  would measure 50 met res  i n  wid th  

by 110 met res  i n  l eng th .  The zone has  a l s o  been measured t o  a 
dep th  o f  80 met res  (Morr ison,  1986). 

The zone at  L9+5OS, 10+75W r e p r e s e n t s  metasediments t h a t  have 

been t o t a l l y  r e p l a c e d  by a n k e r i t e  ( u p  t o  70%) and s i l i c a  ( u p  

t o  40%). The zone has  been f a u l t e d  r e p e a t e d l y  and i s  c u t  by 

5% banded a n k e r i t e  and do lomi te  v e i n l e t s .  Rare chalcedony 

v e i n l e t s  a l s o  c u t  t h e  rock. The dominant a t t i t u d e  of  a n k e r i t e  

v e i n l e t s  i s  120/85NE. 

L i g h t  g r een  t o  whi te  zones o f  t o t a l  s i l i c a  replacement  occur  

o v e r  5 by 5 metre zones  on t h e  e a s t e r n  and n o r t h e r n  s i d e s  o f  
t h e  L9+50S, 10+75W ou tc ropp ing  ( s e e  F igu re  6 ) .  The n o r t h e r n  

s i l i c a  zone i s  b r e c c i a t e d .  

The L9+50S, 10+75W zone was t e s t e d  w i th  a v e r t i c a l  r e v e r s e  

c i r c u l a t i o n  d r i l l  ho l e  i n  1985 t o  a dep th  of  80 metres.  The 

d r i l l  h o l e ,  d r i l l e d  from t h e  road a t  g r i d  9+96S, 10+60Wy en- 

counte red  80 met res  o f  ca rbona t e  replacement  (20-507;) which 

Continued . . . 
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inc luded  58 met res  o f  s t r o n g  s i l i c a  replacement  (40-50%). 

The d r i l l  ho l e  d r i l l e d  i n t o  i n t r u s i v e  rock  a t  80 metres  
and was s topped  a t  86 metres.  

The ca rbona te  zone a t  L9+50S, 11+50W i s  n o t  as t o t a l l y  re -  

p laced  as t h a t  a t  L9+50S, 10+75W, and some of  t h e  o r i g i n a l  

t e x t u r e  o f  t h e  v o l c a n o c l a s t i c  conglomerate i s  recognizeab le .  
The rock  i s  c u t  by a l i g h t  green,  h i g h l y  s i l i c e o u s ,  amorphous 

dyke nea r  g r i d  l i n e  9+50S. A second s i l i c e o u s  replacement  
zone occu r s  n e a r  t h e  n o r t h  end o f  t h e  ou t c rop  and a f e l s i c  

dyke d e f i n e s  t h e  wes te rn  edge of  t h e  replacement  zone. 

RCDH 85-4 Replacement Zone 

The RCDH 85-4 Replacement Zone i s  made up of  s c a t t e r e d  out-  

c rop  of  h i g h l y  f a u l t e d  and carbona te  r e p l a c e d  metasediments 

t h a t  ex tend  from g r i d  9+75s,  15+50W t o  9+OOS, 14+00W. The 

zone of  s c a t t e r e d  ou t c rop  measures 60 by 170 met res  and ex- 

t e n d s  t o  a dep th  o f  at  l e a s t  85 met res  (Morr ison,  1986). L i k e  

o t h e r  replacement  zones  on t h e  p r o p e r t y  t h e  rock  i s  h i g h l y  

f a u l t e d ,  and r e p l a c e d  by 20 t o  60% carbonate .  L a t e  a n k e r i t e  
v e i n s  ( t o  15 cm wide) and q u a r t z  v e i n l e t s  ( 1 % )  c u t  through t h e  

replacement  zone. A quar tz-eye porphyry dyke ( 5  met res  wide) 

c u t s  a l t e r e d  metasediments a t  g r i d  L9S, 1 4+OOW. 

RCDH 85-4 was d r i l l e d  a t  minus 80 deg rees ,  32Z0 Azimuth, t o  a 

dep th  o f  92 me t r e s  from g r i d  9+95S, 15+15W i n  1985 and encount- 
e r e d  30 me t r e s  o f  s t r o n g  (40-60%) ca rbona t e  replacement  and 

a n o t h e r  55 me t r e s  o f  moderate (10-40%) ca rbona t e  replacement  
o f  N i c o l a  Group metasediments.  No s i g n i f i c a n t  p r e c i o u s  meta l  

v a l u e s  were ob t a ined ,  b u t  a r s e n i c  v a l u e s  ranged up t o  258 p a r t s  

p e r  m i l l i o n  o v e r  3 metres.  

con t inued  . . . 
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The s i n g l e ,  n e a r - v e r t i c a l  d r i l l  ho l e  w a s  n o t  a s u i t a b l e  t e s t  

f o r  t h e  ve ry  l a r g e  replacement  zone, and l i k e  d r i l l  ho l e  85-1, 
d r i l l  ho l e  85-4 could  e a s i l y  have p a r a l l e l l e d  (and  missed) a 

v e r t i c a l  q u a r t z  s tockwork o r  b r e c c i a  zone. 

B l u f f  Replacement Zones 

A s e r i e s  o f  f a u l t e d ,  ca rbona te  replacement  zones a l i g n  i n  a 
n o r t h w e s t e r l y  d i r e c t i o n  a l o n g  t h e  b l u f f  c r o s s i n g  t h e  n o r t h e a s t  

s i d e  o f  B r u s s e l s  4 minera l  c l a im  ( s e e  F i g u r e s  4, 5 & 7 ) .  These 
zones ,ex tend ing  from g r i d  L4S, 3+75W t o  L12S, 3+75W,are c o l l e c t -  

i v e l y  c a l l e d  t h e  B l u f f  Replacement Zones i n  t h i s  r e p o r t .  The 

zones  o f  moderate t o  s t r o n g  carbona te  replacement  measure from 

30 by 30 me t r e s  i n  s i z e  t o  40 by 75 metres .  I n  most c a s e s  cob- 

b l e  and bou lde r  conglomerates  w i th  minor sands tone  i n t e r b e d s  

have been f r a c t u r e d  and p e r v a s i v e l y  r ep l aced  by carbonate .  The 

l e s s  i n d u r a t e d  conglomerates  w i th  a h igh  percen tage  of  coa r se  

sandy m a t r i x  e x h i b i t  t h e  most replacement .  There  is ,  t h e r e f o r e ,  

a s t r o n g  c o r r e l a t i o n  between t h e  degree  o f  replacement  and t h e  

i n h e r e n t  p e r m e a b i l i t y  o f  t h e  rock.  L a t e  v e i n l e t s  o f  a n k e r i t e  

equa l  o n l y  1 t o  2  9/0 on most o f  t h e  B l u f f  Replacement Zones. 

A p l u g  of  l i g h t  g r een  amorphous r h y o l i t e ( ? )  measuring 40 by 50 
met res  o c c u r s  on L l 3 S  a t  3+25W, n e a r  a b reak  i n  t h e  b l u f f  a t  a 

lower  e l e v a t i o n  on s t r i k e  w i th  t h e  B l u f f  Zones. The r h y o l i t e  
i s  w e l l  f r a c t u r e d  and c u t  by 1 %  l a t e  chalcedony v e i n l e t s .  

F u r t h e r  a l o n g  s t r i k e  a t  g r i d  14+60S, 2+50W, a t  s t i l l  a lower  

e l e v a t i o n ,  t h e r e  i s  a d i s t i n c t  quar tz-eye porphyry i n t r u s i v e ,  

and 25 m west  a minor r h y o l i t i c  f e l s i c  i n t r u s i v e .  There  is  a l s o  

a 1 metre wide b r e c c i a  zone comprised e n t i r e l y  o f  a n k e r i t e  and 

s i l i c a  t h a t  ex t ends  f o r  30 met res  a t  075 degrees .  The f e l s i c  

dyke l i e s  on t h e  n o r t h  s i d e  o f  t h e  b r e c c i a  zone, whi le  ca rbona te  

r e p l a c e d  metasediments l i e  on t h e  s o u t h e r n  s i d e .  

Continued . . . 
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RCDH 85-5 a t  g r i d  9+78S, 3+05W was d r i l l e d  i n  1985 a t  minus 

60 deg rees ,  200 deg rees  azimuth,  i n  a n  a t t empt  t o  undercut  one 

o f  t h e  B l u f f  Replacement Zones. The d r i l l  ho l e  h i t  a wa te r  

channel  and had t o  be abandoned a t  67.4 metres  w e l l  s h o r t  o f  

i t s  o b j e c t i v e ,  

B r u s s e l s  Lake Showin6 

The B r u s s e l s  Lake Showing l o c a t e d  on t h e  B r u s s e l s  1 minera l  

c la im a t  g r i d  34S, 3+50W (on  F igu re  9)  i s  made up of  metasedi-  

ments (conglomera tes  and sands tones )  t h a t  have been wel l  f a u l t e d  

and r e p l a c e d  by carbona te .  Carbonate replacement  e q u a l s  20 t o  

50% g e n e r a l l y  and up t o  70% l o c a l l y  w i th  30% s i l i c a  ( r e s u l t i n g  

i n  t o t a l  rep lacement ) .  L a t e  a n k e r i t e  v e i n l e t s  equa l  5% l o c a l l y ,  

A d i s t i n c t  30 t o  60 cm wide b r e c c i a  zone comprised e n t i r e l y  o f  

a n k e r i t e  and s i l i c a  c r o s s e s  t h e  n o r t h e r n  edge of  t h e  ou t c rop  f o r  

30 metes i n  a n  eas t -wes t  d i r e c t i o n .  

The B r u s s e l s  Lake Showing f a l l s  on t h e  s o u t h e a s t e r n  p r o j e c t i o n  

o f  t h e  B l u f f  F a u l t  Zone ( s e e  s e c t i o n  on S t r u c t u r a l  Geology and 

F a u l t i n g )  as does t h e  l a r g e  a r e a  o f  moderate ca rbona te  r ep l ace -  

ment on t h e  e a s t e r n  s i d e  of B r u s s e l s  Lake, 200 met res  nor thwes t  

o f  t h e  B r u s s e l s  Lake Showing. 

RCDH 85-3 was d r i l l e d  t o  t e s t  t h e  B r u s s e l s  Lake Showing from 

approximate ly  g r i d  33+75S, 4+20W. The ho l e  w a s  d r i l l e d  a t  minus 

70 deg rees ,  113 deg rees  azimuth,  t o  a dep th  of  18.9 metres.  The 

d r i l l  h o l e  encounte red  12.8 met res  o f  s t r o n g  (60-80%) carbona te  

replacement  and t h e n  d r i l l e d  i n t o  f r e s h e r  metasediments and w a s  
s topped.  No q u a r t z  v e i n  s tockworks  o r  p r ec ious  me ta l s  were in -  
t e r c e p t e d .  

Continued . . . 
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The Newmont Showinq 

The Newmont Showing i s  l o c a t e d  immediate ly  west  o  f  t h e  west 

boundary o f  . the B r u s s e l s  3 minera l  c la im a t  g r i d  8+55S, 16+ 
30W on F igu re  8. A 1 metre w ide , ea s t  s t r i k i n g ,  v e r t i c a l l y  

d ipp ing ,  s h e a r  zone comprised o f  b r e c c i a t e d  and mended q u a r t z  

and chalcedony c u t s  w e l l  i n d u r a t e d  v o l c a n o c l a s t i c  conglomer- 
a t e s  o f  t h e  N ico l a  Group. S t r o n g  ca rbona t e  replacement  ex t ends  

f o r  2 me t r e s  n o r t h  o f  t h e  s h e a r  zone and moderate ca rbona te  
replacement  ex t ends  f o r  15 metres  sou th .  Minor a n k e r i t e  vein-  

l e t s  p a r a l l e l  t h e  main s h e a r  zone. 

S u l p h i d e s  d i s semina t ed  throughout  t h e  b r e c c i a t e d  q u a r t z  and 

chalcedony equa l  5% and i n c l u d e  p y r i t e ,  ga l ena ,  s p h a l e r i t e ,  s t i b -  

n i t e ,  c h a l c o p y r i t e  and t e t r a h e d r i t e .  An average  of 3.2 g/tonne 

gold  and 65 g/tonne s i l v e r  was ob ta ined  from t h e  s h e a r  zone 

(Bohme, 1985).  

A p o s s i b l e  e x t e n s i o n  o f  t h e  mine ra l i zed  s h e a r  zone has  been 

l o c a t e d  a t  g r i d  8+85S, 15+85W on t h e  B r u s s e l s  3 minera l  claim, 

50 metres  e a s t  of  t h e  Newmont Showing. The new f i n d  i s  s t i l l  

p o o r l y  exposed. 

I t  i s  b e l i e v e d  t h a t  t h e  Newmont Showing f a l l s  w i t h i n  t h e  Brus- 

s e l s  F a u l t  Zone. 

The Newmont Showing h a s  neve r  been d r i l l e d .  

Other  R e ~ l a c e m e n t  Zones - 
S e v e r a l  more ca rbona t e  replacement  zones have been mapped on 
F i g u r e s  4-10. Many e x h i b i t  s t r o n g  replacement  and sugges t  a 

g e n e t i c  r e l a t i o n s h i p  w i th  nearby  f e l s i c  i n t r u s i o n s .  



DISCUSSION 

The massive conglomerates  unde r ly ing  t h e  B r u s s e l s  C l a i m  Group 

have r e v e a l e d  few c l u e s  w i t h  r e s p e c t  t o  de te rmin ing  t h e  over- 
a l l  s t r a t i g r a p h y  of  t h e  N ico l a  Group, o r  de te rmin ing  t h e  geo- 

l o g i c a l  c o n t r o l s  r e l a t e d  t o  t h e  l a r g e  ca rbona te  replacement 
zones  on t h e  p rope r ty .  Carbonate  a l t e r a t i o n  zones a r e  ve ry  

v i s i b l e  and widespread a c r o s s  t h e  p r o p e r t y  and i t  i s  d i f f i c u l t  

t o  make o r d e r  o u t  o f  t h e  Itsmears and c l u s t e r s "  o f  replacement  

zones. Mapping t h e  a r e a l  e x t e n t  o f  t h e  zones and t h e  degree  

o f  ca rbona t e  and/or  s i l i c a  replacement  ha s ,  however, helped i n  

forming a few hypothes i s .  

F i r s t  o f  a l l ,  an  a l ignment  o f  s t r o n g  replacement  zones i n  a 

n o r t h e a s t  d i r e c t i o n  (050 deg rees )  ha s  been recognized ,  and t h i s  

a l ignment  o f  f a u l t e d  and r e p l a c e d  r o c k s  has  been termed t h e  
B r u s s e l s  F a u l t  Zone. 

A second a l ignment  o f  a l l  o f  t h e  B l u f f  f a u l t e d  replacement  

zones s t r i k e s  a t  140 deg rees  and ex tends  s o u t h e a s t  t o  i n c l u d e  
t h e  B r u s s e l ~  Lake Showing. T h i s  zone has  been c a l l e d  t h e  B l u f f  

F a u l t  Zone. 

A much more s u b t l e ,  b u t  impor t an t  f a u l t  d i r e c t i o n  i s  due e a s t -  

west.  Although n o t  recognized  on t h e  l a r g e r  s c a l e ,  t h e  e a s t -  

west  d i r e c t i o n  i s  impor t an t  a t  t h e  Newmont Showing, t h e  B r u s s e l s  
Lake Showing, and a t  t h e  g r i d  14+6OS, 2+75W Showing, where i n  

each  ca se  t h e r e  i s  a high degree  o f  r e p e a t e d  b r e c c i a t i o n ,  and 

mending by a n k e r i t e  and s i l i c a  (and i n  t h e  ca se  o f  t h e  Newmont 

Showing t h e r e  i s  t h e  added i n t r o d u c t i o n  o f  s u l p h i d e s  and prec- 

i o u s  metal  v a l u e s ) .  

There a p p e a r s  t o  be a d e f i n i t e  c o r r e l a t i o n  between f a u l t i n g ,  

and t h e  i n t r o d u c t i o n  of f e l s i c  i n t r u s i o n s  on t h e  p roper ty .  The 

f a u l t i n g  i s  b e l i e v e d  t o  have a l s o  s e rved  as t h e  condui t  f o r  t h e  

a scend ing  hydrothermal  s o l u t i o n s  which brought about  t h e  l a r g e  

s c a l e  ca rbona t e  and/or s i l i c a  replacement.  I t  i s  e v i d e n t  t h a t  

Continued . . . 



DISCUSSION - Continued 

a l o n g  p e r i o d  of  hydrothermal  a l t e r a t i o n  has  occur red  as many 
of  t h e  f e l s i c  dykes a l s o  show a h igh  degree  o f  a l t e r a t i o n .  The 

i n t r u s i o n  of  r h y o l i t e ( ? )  dykes i s  b e l i e v e d  t o  have been l a t e ,  
b u t  t h e y  t o o  a r e  w e l l  f r a c t u r e d  and c u t  by a n k e r i t e  and q u a r t z  
v e i n l e t s .  

A l l  o f  t h e  ca rbona t e  replacement  zones  on t h e  p r o p e r t y  ( i n c l u -  
d i n g  t h e  Newmont Showing immediate ly  west  o f  t h e  ~ r o p e r t y )  appear  

t o  be g e n e t i c a l l y  r e l a t e d .  Many of  t h e  replacement  zones a r e  

thought  t o  r e p r e s e n t  t h e  uppermost ho r i zons  o f  s t r o n g  ep i the rma l  
sys tems which could  h o s t  s u l p h i d e s  and p rec ious  me ta l s  a t  some 
moderate dep th  below s u r f a c e .  The Newmont Showing i s  b e l i e v e d  
t o  r e p r e s e n t  a lower  ho r i zon  o f  such a n  ep i the rma l  system which 
h a s  been exposed by e r o s i o n  ( and  t r e n c h i n g ) .  S e v e r a l  of  t h e  car-  

bonate  replacement  zones on t h e  B r u s s e l s  C l a i m  Group a r e  o f  a 

much g r e a t e r  s i z e  t han  t h e  Newmont replacement  zone and i t  i s  

sugges t ed  t h a t  some of  t h e s e  replacement  zones r e p r e s e n t  l a r g e  
t a r g e t s  f o r  p r e c i o u s  metal  exp lo ra t i on .  

I n  1985 d r i l l  h o l e  RCDH 85-1 was d r i l l e d  t o  t e s t  t h e  l a r g e  r e -  
placement zone a t  g r i d  9+50S Y 10+75W (on  F igu re  6 ) .  The d r i l l  

h o l e  confirmed s t r o n g  ( u p  t o  100%) replacement  o f  t h e  N ico l a  
Group metasediments th roughout  t h e  f i r s t  80 met res  of  t h e  ho l e  
b e f o r e  d r i l l i n g  i n t o  an  i n t r u s i v e .  However, t h e  ho l e  was d r i l l e d  
v e r t i c a l l y  and a l t hough  i t  confirmed t h e  i n t e n s i t y  o f  t h e  rep lace-  
ment zone t o  d e p t h  i t  could  e a s i l y  have p a r a l l e l l e d  (and missed) 

any v e r t i c a l  q u a r t z  v e i n s ,  s tockworks  o r  b r e c c i a  zones a s s o c i a t e d  

w i t h  t h e  B r u s s e l s  F a u l t  Zone. I t  i s  t h e r e f o r e ,  recommended t h a t  
a t  l e a s t  two more d r i l l  h o l e s  be d r i l l e d  i n t o  t h e  s i l i c i f i e d  
n o r t h e r n  bo rde r  zones  o f  bo th  t h e  L9+50S, 10+75W and L9+50S, 1 1 +  

50W replacement  zones ,  and t h a t  t h e s e  d r i l l  h o l e s  be d r i l l e d  a t  

minus 50 deg rees  from t h e  n o r t h  t o  i n t e r c e p t  any v e r t i c a l  miner- 
a l i z e d  systems.  

Continued . . . 
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The L9+50S, 10+75W replacement  zone is  one of t h e  l a r g e s t  and 

most a c c e s s i b l e  on t h e  p r o p e r t y ,  and f u r t h e r  e x p l o r a t i o n  of  

o t h e r  zones s c a t t e r e d  a c r o s s  t h e  B r u s s e l s  C l a i m  Group should  

await t h e  d r i l l i n g  r e s u l t s  from t h e  L9+50S, 10+75W zone. 

CONCLUSIONS AND RECOT@IENDATI ONS 

The March-April, 199 1 , g e o l o g i c a l  mapping program c a r r i e d  o u t  

on t h e  B r u s s e l s  1 ,  3 4  Mineral  C l a i m s  ha s  o u t l i n e d  s e v e r a l  

c a rbona t e  and/or s i l i c a  replacement  zones w i t h i n  t h e  Upper 

T r i a s s i c  N ico l a  Group metasediments. The s i z e  o f  t h e  zones and 

t h e  i n t e n s i t y  o f  replacement  have a l s o  been recorded.  The l a r g -  
e s t  zones,  a l l  o f  which e x h i b i t  a h igh  degree  o f  f a u l t i n g ,  have 
been recognized  as a l i g n i n g  i n  n o r t h e a s t  (050 deg rees )  nor thwes t  

(320 deg rees )  o r  e a s t  (90  deg rees )  d i r e c t i o n s ,  and t h e  names 
B r u s s e l s  Zone F a u l t  (050 degrees )  and B l u f f  Zone F a u l t  (320 de- 

g r ee s )  have been a p p l i e d  t o  t h e s e  a l ignments .  

I t  i s  b e l i e v e d  t h a t  t h e  n o r t h e a s t ,  nor thwes t  and e a s t  f a u l t i n g  

h a s  a l lowed f o r  t h e  i n t r u s i o n  of L a t e  Cre t aceous (? )  o r  E a r l y  

T e r t i a r y ( ? )  f e l s i c  dykes i n t o  t h e  metasediments as we l l  as t h e  

i n t r u s i o n  of  l a t e r  r h y o l i t e ( ? )  dykes. The f a u l t i n g  has  a l s a  

a l lowed f o r  t h e  i n t r o d u c t i o n  o f  t h e  l a r g e  volumes of  hydrothermal 
s o l u t i o n s  which have brought about  e x t e n s i v e  ca rbona te  and/or  

s i l i c a  rep lacement  of  t h e  N ico l a  Group metasediments. 

The l a r g e  zones  o f  ca rbona t e  replacement  a r e  thought  t o  r ep re -  

s e n t  t h e  uppermost ho r i zons  o f  p r e c i o u s  meta l -bear ing  qua r t z -  

s tockwork e p i t h e r m a l  sys tems t h a t  could  l i e  at  some moderate 

d e p t h  below s u r f a c e .  The Newmont Showing l y i n g  j u s t  10 me t r e s  

west  o f  t h e  B r u s s e l s  3 minera l  c la im west  boundary i s  thought  

t o  r e p r e s e n t  a small example o f  such  a system, A one metre  wide 

s h e a r  zone w i t h  b r e c c i a t e d  and mended q u a r t z  and chalcedony con- 

t a i n s  s e v e r a l  s u l p h i d e s  and an  ave rage  3.2 g/tonne gold  and 65 

Continued . . . 
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g/tonne s i l v e r  a t  t h e  Newmont Showing. 

The l a r g e  c a r b o n a t e / s i l i c a  replacement  zones on t h e  B r u s s e l s  

C l a i m  Group a r e  thought  t o  r e p r e s e n t  very  l a r g e  and f avo rab l e  

p r e c i o u s  me ta l ,  e x p l o r a t i o n  t a r g e t s .  

I t  i s  recommended t h a t  t h e  L9+50S, 10+75W and L9+50W, 11+50W 
replacement  zones be d r i l l e d  w i t h  i n c l i n e d  d r i l l  h o l e s  (minus 

50 deg rees )  from t h e  n o r t h  and t h a t  t h e  s i l i c i f i e d  b r e c c i a  zones 

a t  t h e  n o r t h  edge of  each replacement  zone be t h e  primary t a r g e t s  
f o r  t h e  d r i l l .  

D r i l l  i n t e r c e p t s  should  be ana lyzed  f o r  30 e lements  by ICP and 

f o r  gold  and s i l v e r  by f i r e  a s s a y .  

The L9+50S, 10+75W replacement  zone r e p r e s e n t s  a very  a c c e s s i b l e  

d r i l l  t a r g e t  w i t h  a h igh  p o t e n t i a l  f o r  success .  D r i l l i n g  of  

o t h e r  replacement  zones on t h e  B r u s s e l s  C l a i m  Group should  await 
t h e  r e s u l t s  of  t h e  L9+50S, 10+75W zone d r i l l  program. 

June  29,  1991 
Kelowna, B o C *  
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STATEMENT OF QUALI FI CATIONS 

I ,  Murray Morr i son ,  o f  t h e  C i t y  o f  Kelowna, i n  t h e  

P rov ince  o f  B r i t i s h  Columbia, do hereby s t a t e  t h a t :  

1 .  I g r adua t ed  from t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia 

i n  1969 w i t h  a B.Sc. Degree i n  Geology. 

2. I have been working i n  a l l  phases  o f  mining 

e x p l o r a t i o n  i n  Canada f o r  t h e  p a s t  twenty-one yea r s .  

3.  During t h e  p a s t  twenty-one y e a r s ,  I have i n t e r m i t t e n t l y  
h e l d  r e s p o n s i b l e  p o s i t i o n s  as a g e o l o g i s t  w i t h  v a r i o u s  

m i n e r a l  e x p l o r a t i o n  companies i n  Canada. 

4. I have examined many m i n e r a l  p r o p e r t i e s  i n  Southern  
B r i t i s h  Columbia d u r i n g  t h e  p a s t  twenty-one yea r s .  

5. I conducted t h e  g e o l o g i c a l  su rvey  o u t l i n e d  i n  t h i s  

r e p o r t .  

6. I own a 100% i n t e r e s t  i n  t h e  B r u s s e l s  C l a i m  Group. 

June 29, 1991 

Kelowna, B.C. Murray Morr ison - B.Sc. 
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STATEMENT OF EXPENDITURES - ON THE BRUSSELS CLAIM GROUP. 

S t a t e m e n t  o f  E x p e n d i t u r e s  i n  c o n n e c t i o n  w i t h  t h e  G e o l o g i c a l  
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l o c a t e d  a t  Kamloops Lake,  25  km west  o f  Kamloops, B.C. (N.T.s. 

Map 92-I-10E) f o r  t h e  y e a r  1991. 
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I h e r e b y  c e r t i f y  t h a t  t h e  p r e c e d i n g  s t a t e m e n t  i s  a t r u e  s t a t e m e n t  

o f  monies expended i n  c o n n e c t i o n  w i t h  t h e  G e o l o g i c a l  Mapping Pro- 

gram c a r r i e d  o u t  March 12 - A p r i l  25,  1991. 

JUNE 29 ,  1991 A> & 
~ u r r a ~ d r r i s o n  - G e o l o g i s t  


