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INTRODUCTION 

On b e h a l f  o f  t h e  owner o f  t h e  Lakevale P roper t y ,  

M r .  K. F. Brunning, a geochemical  s o i l  survey and g e o l o g i c a l  

mapping were c a r r i e d  out ,  between May 1 and May 7, by t h e  au tho r .  

The programme was designed t o  g i v e  a b e t t e r  i n d i c a t i o n  o f  t h e  

p o t e n t i a l  o f  t h e  p r o p e r t y  and t o  d e l i n i a t e  areas o f  i n t e r e s t .  

PROPERTY 

The Lakevale P r o p e r t y  c o n s i s t s  o f  1 5  recorded m i n e r a l  

c la ims,  as l i s t e d  below. 

Cla im Record Numbers 

DKD 1 - 6 34308 - 34313 
BRU 15 - 23 35973 - 35981 

OWNERSHIP 

The p r o p e r t y  i s  owned by M r .  K. F. Brunning o f  Calgary,  

A l b e r t a .  

LOCATION AND ACCESS 

The c l a i m s  a r e  l o c a t e d  a l o n g  t h e  K e t t l e  V a l l e y  r a i l r o a d  

immed ia te l y  s o u t h  o f  Lakevale S i d i n g  f o r  a d i s t a n c e  o f  app rox ima te l y  

one and one-hal f  m i l e s .  

Access i s  f rom t h e  main Kelowna - Rock Creek Highway, 35 

m i l e s  f rom Kelowna, 3 m i l e s  on a poor wagon road  t o  Lakevale S id ing .  

HISTORY 

The l o c a l i t y  around t h e  p r o p e r t y  has been prospected s i n c e  

t h e  e a r l y  n i n e t e e n  hundreds when a c t i v i t y  s p i l l e d  over  f rom t h e  

B e a v e r d e l l  and Carmi camps c l o s e  by. Severa l  s h a f t s ,  p i t s ,  and a d i t s  

have been excavated on q u a r t z  v e i n s  and m i n e r a l i z e d  showings. Apar t  

f rom a magnetometer survey c a r r i e d  o u t  on b e h a l f  o f  t h e  p r e s e n t  owner, 

l i t t l e  o r  no work appears t o  have been performed on t h e  c l a i m s  i n  

r e c e n t  years.  
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GEOLOGICAL SETTING 

REGIONAL GEOLOGY 

The o l d e s t  r o c k s  i n  t h e  a rea  a r e  m o s t l y  t u f f a c e o u s  

greenstones be long ing  t o  t h e  A n a r c h i s t  group, l o c a l l y  known as 

t h e  Wal lace group. They tend  t o  be i n f o l d e d  and i n g e s t e d  i n t o  

t h e  su r round ing  i n t r u s i v e  rocks.  The o l d e s t  i n s t r u s i v e s  i n  t h e  

d i s t r i c t  a r e  d i o r i t e  and q u a r t z  d i o r i t e  i n  v a r y i n g  s tages o f  

metamorphism, c o r r e l a t e d  w i t h  t h e  Nelson i n t r u s i o n s .  The younger 

i n k r u s i v e ,  known r e g i o n a l l y  as t h e  Wa lha l l a  I n t r u s i o n s  and l o c a l l y  

as t h e  B e a v e r d e l l  B a t h o l i t h ,  i s  a u n i f o r m  p o r p h y r i t i c  g r a n i t e .  

A l l  these r o c k s  a r e  o v e r l a i n  i n  t h e  h i g h e r  p a r t s  o f  t h e  d i s t r i c t ,  

e s p e c i a l l y  t h e  n o r t h  west, by t e r t i a r y  b a s a l t .  

k Group 

T e r t i a r y  

L i  tho locty  

B a s a l t  

Mesozoic W a l h a l l a  ( B e a v e r d e l l  P o r p h y r i t i c  g r a n i t e  

Mesozoic Nelson I n t r u s i o n s  D i o r i t e ,  Quar tz  d i o r i t e  

Pa leozo ic  A n a r c h i s t  (Wal lace) Greenstone 

B a t h o l i t h )  

M i n e r a l i z a t i o n  i n  t h e  d i s t r i c t  t a k e s  t h r e e  g e n e r a l  forms: 

1. v e i n  d e p o s i t s  i n  t h e  Nelson d i o r i t e ,  o f  t h e  t y p e  which have been 

p r o d u c t i v e  a t  B e a v e r d e l l  and Carmi, u s u a l l y  c a r r y i n g  h i g h  va lues  i n  

lead ,  z i n c  and s i l v e r .  2. replacement d e p o s i t s  i n  t h e  Wal lace green- 

s tones u s u a l l y  s m a l l  lowgrade c o n c e n t r a t i o n s .  o f  copper, s i l v e r  and 

t r a c e  gold.  3. l ow  grade d i s s e m i n a t i o n s  o f  copper i n  b o t h  t h e  Wal lace 

group and t h e  Nelson I n t r u s i v e s .  There appears t o  be good p o t e n t i a l  

f o r  t h e  d i s c o v e r y  o f  commercial tonnages o f  o r e  i n  any o f  these t h r e e  

t ypes  o f  m i n e r a l i z a t i o n .  

PROPERTY GEOLOGY 

The Lakevale p r o p e r t y  i s  u n d e r l a i n  by f o u r  d i s t i n c t  r o c k  

types, w i t h  v a r i a t i o n s  w i t h i n  these t ypes  due t o  t h e  degree o f  a l t e r a -  

t i o n  p resen t .  

, 
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1. A t  t h e  s o u t h  end o f  t h e  p r o p e r t y  a l o n g  t h e  r a i l w a y  

t r a c k s ,  s e v e r a l  ou tc rops  o f  what i s  cons ide red  t o  be A n a r c h i s t  

greenstone, were observed. The r o c k  i s  darkgreen and a lmost  g l a s s y  

w i t h  remnants o f  what may be t u f f  p a r t i c l e s ,  , ? d d i t i o n a l  s i l i c a ,  

f r e q u e n t  e p i d o t e  v e i n s  and o c c a s i o n a l  p y r i t e  cubes. 

2. D i o r i t e  and q u a r t z  d i o r i t e  a r e  t h e  most common r o c k s  

on t h e  p r o p e r t y .  They a r e  f a i r l y  v a r i a b l e  i n  c h a r a c t e r  due t o  t h e  

amount o f  a l t e r a t i o n  they  have undergone. The d i o r i t e  i s  always 

g n e i s s i c  w i t h  t h e  degree o f  banding b e i n g  v a r i a b l e  f rom q u i t e  t i g h t  

t o  f a i r l y  broad. The most common v a r i e t y  o f  t h i s  r o c k  i s  g rey  p i n k  

i n  c o l o r ,  t i g h t l y  g n e i s s i c ,  f i n e  gra ined,  c o n t a i n i n g  approx ima te l y  

85% p l a g i o c l a s e  f e l d s p a r ,  55% q u a r t z  and 210% d a r k  m ine ra l s ,  t h e  

da rk  m i n e r a l s  b e i n g  b i o t i t e  and hornblende. A l t e r a t i o n  o f  t h e  

d i o r i t e  becomes apparent  as one approaches i t s  c o n t a c t s  w i t h  green- 

s tone  or s i m i l a r  r o c k  and c l o s e  t o  major  shears. The a l t e r a t i o n  

i n v o l v e s  a t i g h t e n i n g  o f  t h e  g n e i s s o s i t y ,  more i n t e n s e  f r a c t u r i n g  

and shear ing,  c h l o r i t i z a t i o n ,  s i l i c i f i c a t i o n  and sometimes serpen- 

t i n i z a t i o n ,  w i t h  f r a c t u r e  and shear f i l l i n g  by quar t z ,  K f e l d s p a r  

and ep ido te .  T h i s  a l t e r e d  d i o r i t e  i s  t h e  most common h o s t  f o r  

copper m i n e r a l i z a t i o n  and q u a r t z  ve ins .  

3. The e a s t e r n  s i d e  o f  t h e  p r o p e r t y  i s  c u t  i n  a n o r t h -  

s o u t h  d i r e c t i o n  by a dyke or s i l l  l i k e  body o f  i n t e n s e l y  a l t e r e d  

b a s i c  rock .  T h i s  r o c k  has been mapped by t h e  G.S.C. as greenstone 

b e l o n g i n g  t o  t h e  A n a r c h i s t  Group. I n  t h e  o p i n i o n  o f  t h e  au tho r ,  

t h i s  body has invaded t h e  d i o r i t i c  r o c k s  as a dyke or s i m i l a r  

i n t r u s i v e .  T h i s  o p i n i o n  i s  suppor ted by t h e  c u t t i n g  r e l a t i o n s h i p s  

o f  t h e  body w i t h  t h e  d i o r i t e  and t h e  degree o f  a l t e r a t i o n  o f  t h e  

d i o r i t e  i n  p r o x i m i t y  t o  i t .  The r o c k  is g e n e r a l l y  a dense d a r k  

green f l a k y  c h l o r i t e  b i o t i t e  hornblende s c h i s t ,  f r e q u e n t l y  c o n t a i n i n g  

magnet i te ,  p y r i t e  and c h a l c o p y r i t e  as accesso r ies .  Whenever encoun- 

t e r e d  these  r o c k s  were s t r o n g l y  f r a c t u r e d  and f r e q u e n t l y  b r e c c i a t e d  

w i t h  qua r t z ,  K f e l d s p a r  and e p i d o t e  b r e c c i a  f i l l i n g  and v e i n i n g .  

There a r e  a l s o  some zones o f  h o r n b l e n d i t e  w i t h i n  t h e  body. 

, 
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4. T e r t i a r y  b a s a l t  i s  l i m i t e d  t o  t h e  western edge o f  

t h e  DKD c la ims,  i t  o v e r l i e s  a l l  t h e  o t h e r  r o c k s  on t h e  h i g h  ground 

i n  t h i s  p a r t  o f  t h e  p r o p e r t y .  The b a s a l t  i s  a un i form,  b u f f  co loured,  

v e s i c u l a r ,  a p h a n i t i c  rock.  

S t r u c t u r a l l y  t h e  r o c k s  u n d e r l y i n g  t h e  c l a i m s  s t r i k e  i n  a 

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

v e r t i c a l .  Seve ra l  l i n a m e n t s  were observed t r e n d i n g  a t  130O. These 

p r o b a b l y  i n d i c a t e  t h e  presence o f  l a t e r a l  f a u l t i n g .  No d isp lacement  

c o u l d  be determined. Severa l  f a u l t s  a r e  exposed i n  r a i l w a y  c u t t i n g s  

s t r i k i n g  i n  r o u g h l y  t h e  same d i r e c t i o n  as  t h e  l i namen ts .  Q u a r t z  

v e i n s  a r e  commonly a s s o c i a t e d  w i t h  t h e  l a t e r a l  f a u l t s  and shears. 

M i n e r a l i z a t i o n  occu rs  on t h e  p r o p e r t y  i n  t h r e e  forms: 

1. c h a l c o p y r i t e ,  s p h a l e r i t e ,  ga lena and mo lybden i te  i n  q u a r t z  v e i n s  

c u t t i n g  a l t e r e d  d i o r i t e .  Severa l  o f  these v e i n s  were found near  t h e  

n o r t h  end o f  t h e  beaver pond. 2. d i s s e m i n a t i o n s  and replacements o f  

c h a l c o p y r i t e ,  p y r i t e  and specu la r  h e m a t i t e  i n  and around shear zones 

i n  a l t e r e d  d i o r i t e  and greenstone. This t y p e  o f  m i n e r a l i z a t i o n  i s  t h e  

most common and most p r o m i s i n g  on t h e  p r o p e r t y  and assays o f  up t o  2% 

copper have been encountered o v e r  narrow w id ths .  I t  has been observed 

i n  s e v e r a l  l o c a t i o n s  s c a t t e r e d  over  t h e  p r o p e r t y  ( s e e  F ig .  1). 

3. d i s s e m i n a t i o n s  o f  magnet i te ,  p y r i t e  and c h a l c o p y r i t e  i n  h i g h l y  

a l t e r e d  b a s i c  rocks .  T h i s  t y p e  i s  n o t  as common as t h e  o t h e r ,  o f  a 

l ow  grade n a t u r e  and i s  c o n f i n e d  t o  t h e  no r th -sou th  s t r i k i n g  dyke l i k e  

body on t h e  e a s t  s i d e  o f  t h e  p r o p e r t y .  

, 
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GEOCHEMICAL SAMPLING AND ANALYTICAL TECHNIQUES 

C o n t r o l  f o r  t h e  survey was e s t a b l i s h e d  a l o n g  t h e  BRU 15-20 

c l a i m  l i n e ,  by c h a i n i n g  i t  o u t  and mark ing i t  a t  200' i n t e r v a l s .  

T rave rse  l i n e s  were run p e r p e n d i c u l a r  t o  t h e  c o n t r o l  l i n e  a t  750' 

i n t e r v a l s .  Samples were taken  a t  marked s t a t i o n s  a t  200' i n t e r v a l s  

a l o n g  t r a v e r s e  l i n e s .  

S o i l  samples were taken  by d i g g i n g  a h o l e  app rox ima te l y  6" 

deep w i t h  a s m a l l  p i c k ,  t hen  sampl ing where p o s s i b l e  t h e  r e d  brown "B" 

s o i l  ho r i zon ,  o r  o t h e r  as no ted  where no "B" was a v a i l a b l e .  

Samples were analyzed i n  a f i e l d  l a b o r a t o r y  by means o f  

t h e  Bloom t e s t  f o r  exchangeable heavy me ta l s  (see appendix I 1  f o r  

procedure) .  

i n d i c a t o r  t o  t h e  presence o f  heavy meta ls .  

n o r  q u a n t i t a t i v e .  R e s u l t s  were checked by r u n n i n g  f r e q u e n t  r e p e a t  

analyses. 

The method i s  f a s t  and inexpens ive  b u t  o n l y  a c t s  as an 

I t  i s  n e i t h e r  q u a l i t a t i v e  

INTERPRETATION OF GEOCHEMICAL RESULTS 

Because o f  t h e  i nexac tness  o f  t h e  a n a l y t i c a l  method, a 

background and anomalous t h r e s h o l d  have been e s t a b l i s h e d  by i n s p e c t i o n  

on ly .  

a n y t h i n g  a t  5 m ls  o r  above was taken  t o  be anomalous. 

must be taken  w i t h  some degree o f  f l e x i b i l i t y  and n o t  as abso lu te .  

The background was chosen a t  2 m i l l i l i t e r s  o f  d i t h i z o n e  and 

These l i m i t s  

A t  l e a s t  one r a t h e r  i n d e f i n i t e  anomalous zone i s  e v i d e n t  i n  

t h e  c e n t r e  o f  t h e  DKD c la ims .  T h i s  anomaly may be due t o  s e v e r a l  

s m a l l  m e t a l  c o n c e n t r a t i o n s  i n  t h e  u n d e r l y i n g  r o c k  o r  a wide spread 

b u i l d  up. The l a t t e r  c h o i c e  seems more l i k e l y  because o f  t h e  con- 

t i n u i t y  a long  s t r i k e .  The zone i s  4000' l o n g  and 1000' wide a t  i t s  

w i d e s t  p o i n t .  There a r e  f o u r  o t h e r  smal l ,  1 t o  3 sample anomal ies 

which have no apparent  l a t e r a l  e x t e n t .  These a r e  p r o b a b l y  due t o  

v e i n s  o r  s m a l l  occurrences. The most i n t e r e s t i n g  i s  i n  t h e  n o r t h  

e a s t  c o r n e r  o f  BRU 20 s i n c e  i t  c o u l d  have some c o n t i n u a t i o n  o f f  t h e  

c la ims .  Most o f  t h e  geochemicaly anomalous r e s u l t s  should be f o l l o w e d  

up i n  o r d e r  t o  determine t h e  t y p e  and amount o f  heavy m e t a l  concen- 

t r a t i o n s .  
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CONCLUSIONS AND RECOMMENDATIONS 

G e o l o g i c a l  mapping and geochemical  s o i l  sampl ing on 

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

presence o f  economic m i n e r a l i z a t i o n .  

d i o r i t e  was found t o  h o s t  copper m i n e r a l i z a t i o n  and q u a r t z  v e i n s  

a t  s e v e r a l  l o c a t i o n s  on t h e  c la ims.  This g e o l o g i c a l  environment 

appears v e r y  f a v o u r a b l e  f o r  t h e  occurrence o f  economic d e p o s i t s  

o f  copper o f  b o t h  l a r g e  l ow  grade and h i g h e r  grade v e i n  o r  rep lace -  

ment t y p e  which may a l s o  c a r r y  va lues  i n  p r e c i o u s  meta ls .  

environment p r e v a i l s  a t  o t h e r  p r o d u c t i v e  and near  p r o d u c t i v e  camps 

i n  t h e  d i s t r i c t .  The geochemistry,  a l t h o u g h  n o t  conc lus i ve ,  i n d i c a t e s  

one major  zone and s e v e r a l  s m a l l e r  zones o f  m e t a l  c o n c e n t r a t i o n  i n  

t h e  s o i l s  and a r e  d e f i n i t e l y  wor thy o f  fo l low-up.  

A s t r o n g l y  a l t e r e d  g n e i s s i c  

A s i m i l a r  

I t  i s  recommended t h a t  f u r t h e r  more d e t a i l e d  s o i l  sampl ing 

and mapping be c a r r i e d  o u t  i n  and around t h e  zones o f  i n t e r e s t  ou t -  

l i n e d  by t h i s  survey and t h a t  geochem h i g h s  uncovered by t h e  d e t a i l e d  

work be t renched  i n  o r d e r  t o  c o n f i r m  t h e i r  cause. I f  t h i s  f o l l o w - u p  

programme i s  success fu l ,  t hen  induced P o l a r i z a t i o n  shou ld  be con- 

s i d e r e d  as a method f o r  deve lop ing  d r i l l  t a r g e t s .  

The c o s t  o f  t h e  proposed fo l l ow-up  programme would be: 

Wages f o r  2 samplers and G e o l o g i s t  

10 days @ $220/day 

Sample a n a l y s i s  

150 samples @! $2/deterrn inat ion 

Maintenance 

21  Man days Q $15/day 

T r a v e l  

S u p e r v i s i o n  and r e p o r t  p r e p a r a t i o n  

T o t a l  

$ 2,200 

300 

31  5 

100 

1,000 

$ 3,915 
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APPENDIX I 

DETAILS OF EXPENDITURES 

1. Wages - 
P. W. Mowat, Sampler, 928 Map leda le  P1.  S.E., C a l g a r y  30, A l t a .  

8 days B $35/day $ 280 

D. E l l i s o n ,  Sampler, R.R.2, Kelowna, B.C. 
7 days B $35/day 245 

D. C. M i t c h e l l ,  G e o l o g i s t ,  928 Map leda le  P. S.E., 
C a l g a r y  30, A l b e r t a  

7 days 0 $150/day 1,050 

1,575 

2. Sample A n a l y s i s  - 
170 Heavy M e t a l  D e t e r m i n a t i o n s  8 0.50 

3, T ruck  and Camper R e n t a l  

7 days B $25/day 

4. Maintenance (Food, e t c . )  

2 1  Man days B $10/man day 

5. Gas and O i l  

6. Repor t  P r e p a r a t i o n  and S u p e r v i s i o n  

85 

175 

210 

40 

1,000 

1,510 

$ 3,085 



APPENDIX I 1  

HEAVY METALS I N  STREM SEDIMENTS 

BLOOM TEST FOR EXCHANGEABLE HEAW METALS 

F i e l d  equipment and apparatus  (1 K i t )  
1- f i e l d  k i t  (Leather  o r  canvas) 
1- 100 ml graduate  c y l i n d e r  - pyrex 
6- pyrex test tubes - c a l i b r a t e d  
1- 250 m l  brown p l a s t i c  b o t t l e  
3- 250 m l  p l a s t i c  wash b o t t l e s  
1- 2 l i t e r  p l a s t i c  b o t t l e  - Bloom b u f f e r  
6- pole thylene  s toppe r s  
1- volumetr ic  scoop - approx. 0.25  grn 
1- s t a i n l e s s  s tee l  s p a t u l a  

F i e l d  Chemicals requi red :  
2 l i ters prepared Bloom b u f f e r  
2 l i t e r s  Benzene 

10- 10 mg capsules  Dithizone 

Mill i l i ters  
of  Dithizone 
s o l u t i o n .  

3 m l s  of 
Buffer  

P repa ra t ion  of d i t h i z o n e  s t o c k  s o l u t i o n  - 0.01% 
Dissolve 10 mg (1 capsule)  of Dithizone i n  100 m l s  of Benzene. 

P repa ra t ion  of working d i t h i z o n e  s o l u t i o n  - 0.001% 
D i l u t e  1 p a r t  0.01% d i rh i zone  s t o c k  s o l u t i o n  w i t h  9 p a r t s  clean Benzene. 

Note I: Both 0.01% and 0.001% Dithizone s o l u t i o n s  should  b e  kep t  i n  dark 
con ta ine r s .  (e.g. P l a s t i c  b o t t l e s  wrapped i n  aluminum f o i l . )  

PROCEDURE : 
Measure one scoopfu l  of sample, l e v e l e d  w i t h  s p a t u l a ,  and t ap  i n t o  I. 

2. 
3. 

4. 
5 .  

6 .  

marked test tube.  
Add Bloom Buffer  s o l u t i o n  t o  3 m l  mark. 
Add 1 m l .  of 0.001% Dithizone i n  Benzene, b r ing ing  level t o  4 ml 
mark. 
I n s e r t  s toppe r  and shake 50 t imes.  

co lor .  
s t e p  6 .  
Add 1 m l  more of 0.001% Dithizone s o l u t i o n ,  b r ing ing  t h e  l e v e l  t o  
5 m l  mark and shake 15 times. 
r e d ,  r epea t  t he  shakeout adding Dithizone s o l u t i o n  i n  increments of 
2 m l s ,  4 m l s ,  4 m l s ,  and 4 m l s ,  u n t i l  blue-grey end p o i n t  i s  reached. 
Record t o t a l  volume of Dithizone s o l u t i o n  needed t o  reach blue-grey 
end p o i n t .  

Allow Dithizone s o l u t i o n  t o  c o l l e c t  a t  s u r f a c e  of l i q u i d  and observe 
I f  green,  record 0; if b l u e ,  record  1; i f  red ,  proceed wi th  

I f  c o l o r  i s  b l u e ,  record  2; if p u r p l e  o r  

* Note 2:  One m l  of t h e  0.001% Dithizone s o l u t i o n  a t  t he  blue-grey end p o i n t  is 
roughly equ iva len t  t o  2 p a r t s  p e r  mi l l i on  exchangeable heavy metals 

t imes g r e a t e r .  
(as Zinc).  T o t a l  heavy metal con ten t  i n  samples may be  as much as 20 

Note 3: As t h e  Bloom b u f f e r  conta ins  ammonitnu hydroxide,  th i s  solution should . 
be kept  s e p a r a t e  from any pH paper.  

, 
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