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INTRODUCTION 

The w r i t e r s  upon t h e  r e q u e s t  of M r .  P a u l  Sha tzko  of Cal -Star  

Resources  L t  d of Vancouver, B. C. under took  p e r t i n e n t  work 

programme on t h e  company's "SUDS'' group of claims (12 u n i t s )  i n  

Vancouver I s l a n d ,  i n  o r d e r  t o  assess t h e  m i n e r a l i z a t i o n  p o t e n t i a l  

of t h e  p r o p e r t y .  The work programme i n c l u d e  g e o l o g i c  mapping, s o i l  

geochemis t ry ,  P u l s e  EM su rvey  and sampl ing  of t h e  workings done on  

t h e  m i n e r a l  s h o w i n g s  i n  t h e  area c o v e r i n g  t h e  n o r t h e r n  p o r t i o n  of 

t h e  p r o p e r t y  where t h e  h o s t  rocks  are e i t h e r  exposed o r  are  i n  

close p rox imi ty  t o  t h e  s u r f a c e .  

SUMMARY 

' The p r o p e r t y  i s  l o c a t e d  a t  approx.  L a t .  50° 0 9 ' N .  and Long. 125O 

25.6'W., Nanaimo Mining D i v i s i o n ,  Vancouver I s l a n d .  I t  c o n s i s t s  

of a group of 12 u n i t s  known c o l l e c t i v e l y  as "SUDS" claim owned by 

P a u l  Shatzko  and r eco rded  a t  t h e  Nanaimo Gold Commissioner 's  O f f i c e .  

The claim is  o p t i o n e d  by Cal -Star  Resources L td  o f  Vancouver, B.C. 

The area is  u n d e r l a i n  by mass ive  basa l t  f lows  w i t h  minor i n t e r b e d d e d  

p i l l o w  l a v a  b e l o n g i n g  t o  Upper Karmutsen f o r m a t i o n  of ea r ly  t o  

Late Tr i a s s i c  age .  Diabase  dykes and s i l ls  i n t r u d e  t h e  l a v a  i n  

p l a c e s .  

N i n e  m i n e r a l  showings have been mapped and sampled. The showings 

cons is t  of i n d i v i d u a l  o u t c r o p s ,  more or less m i n e r a l i z e d  w i t h  n a t i v e  

coppe r ,  i t s  s u l p h i d e s  and o x i d a t i o n  p r o d u c t s ,  e x p l o r e d  by e a r l i e r  
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o p e n - c u t t i n g  and t r e n c h i n g .  With a f e w  e x c e p t i o n s  t h e  showings  

are s e e n  t o  o c c u r  i n  c l u s t e r  w i t h i n  a p r o s p e c t i v e  area of a b o u t  

200,000 s q u a r e  meters s i t u a t e d  i n  t h e  n o r t h - c e n t s a l  par t  of t h e  

p r o p e r t y .  The coppe r  m i n e r a l s  are ma in ly  c o n f i n e d  w i t h i n  t h e  

mat r ix  of t h e  p i l l o w  I a v a  found embedded as minor i n t e r c a l a t e d  

l a y e r s  w i t h  t h e  mass ive  basa l t  a t  lower e l e v a t i o n s .  N o  m i n e r a l i -  

z a t i o n  h a s  been obse rved  i n  t h e  mass ive  b a s a l t ,  n o r  e v e r  r e p o r t e d  

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

A s i g n i f i c a n t  geochemical anomaly w a s  d e l i n e a t e d  i n  t h e  g e n e r a l  

area w h e r e  c l u s t e r  of m i n e r a l  showings occur. The l i m i t e d  p u l s e  

e l e c t r o m a g n e t i c  s u r v e y  c a r r i e d  o u t  i n  t h e  area f a i l e d  t o  d e t e c t  

any anomaly which re la tes  t o  t h e  p r e s e n c e  of s t r a t a - b o u n d  t y p e  

of b l i n d  mass ive  s u l p h i d e s .  Induced  p o l a r i z a t i o n  s u r v e y  s h o u l d  

t h e n  be c o n s i d e r e d  f o r  p r o b i n g  l o w  g r a d e  copper  m i n e r a l i z a t i o n  

and t o  f u r t h e r  d e l i n e a t e  s u b s u r f a c e  e x t e n s i o n  of  t h e  mine ra l -  

b e a r i n g  b e d s  o f  p i l l o w  l a v a .  I n  case a s i z e a b l e  target  is  y i e l d e d ,  

test  d r i l l i n g  would t h e n  be  recommended i n  subsequen t  work 

programming. 

w 

LOCATION AND ACCESSIBILITY 

The p r o p e r t y  is l o c a t e d  a t  approx .  L a t i t u d e  50° 0 9 ' N .  and 

Longi tude  125O 25.6'W., Nanaimo Mining D i v i s i o n ,  Vancouver 

I s l a n d .  I t  is j u s t  20  k i l o m e t e r s  t o  t h e  n o r t h  o f  Campbell R i v e r .  

'c, Access t o  t h e  p r o p e r t y  is  by a d i r t  r o a d  from t h e  paved I s l a n d  
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Highway which crosses it a t  t h e  n o r t h e a s t e r n  c o r n e r  about 4 

k i l o m e t e r s  p a s t  Menzies Bay. 

CLAIMS 

The p r o p e r t y  is made up of a group of 1 2  u n i t s  known c o l l e c t i v e l y  

as "SUDS" claim owned by M r .  P a u l  Sha tzko  and r e c o r d e d  a t  t h e  

Nanaimo Gold Commiss ione r ' s  O f f i c e ,  Record No.  560 (3) .  T h i s  c l a i m  

is o p t i o n e d  by Ca l -S ta r  Resources  L td  o f  Vancouver, B.C. 

PHYSIOGRAPHY 

From an e l e v a t i o n  of 500 f e e t  i n  t h e  n o r t h e a s t  t o  a peak  of 

1 , 3 0 0  f e e t  i n  t h e  s o u t h w e s t ,  t h e  relief rises s t e e p l y  t h r o u g h  a 

series of c l i f f s  and  benches .  The t e r r a n e  i s  q u i t e  d i f f i c u l t  

t o  t r a v e r s e  because of i m p a s s a b l e  b l u f f s ,  dense  ove rg rowths ,  and 

numerous d e a d f a l l s  o f  o l d  trees. 

ir, 

Abundant t imber is a v a i l a b l e  and s e v e r a l  s m a l l  s p r i n g s  occur i n  

t h e  p r o p e r t y  and v i c i n i t y .  

HISTORY 

The ear l ies t  r e p o r t  of s t a k i n g  i n  t h e  Menzies Bay area w a s  i n  

1899. I n  1953, I n d i a n  Mines L t d  (1946)  d r i l l e d  543 f e e t  w i t h  

n e g a t i v e  r e s u l t s .  I n  1954 t h e  Department  o f  Mines p r o s p e c t e d  

t h e  area f o r  n a t i v e  coppe r .  The M i n i s t r y  o f  Mines i n  1959 

r e p o r t e d  t h a t  Argus C o n s o l i d a t e d  Mines L td  h a s  deve loped  t h e  

p r o p e r t y  i n  1955 s h i p p i n g  5 t o n s  o f  h i g h  g r a d e  coppe r  ore t o  a b 
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Tacoma smelter. I n  1959 t h e  Geojimal Mining Development Co. 

Ltd .  of Vancouver d r o v e  a 40-foot a d i t  f o l l o w i n g  t w o  narrow 

p a r a l l e l  s t r i n g e r s .  A shipment  of 18 t o n s  o f  24% copper  w a s  

sh ipped  o u t  t o  Cowichan Copper L t d  and t h e n c e  t o  Japan .  

The Menzies Bay Mining S y n d i c a t e  in 1962 a c q u i r e d  t h e  p r o p e r t y  

and conducted a l i m i t e d  E.M. su rvey  th rough  Hun t ing  Survey  Corp. 

L t d ,  u s i n g  a Ronka Mark 1 V  u n i t  w i t h  200-foot c a b l e  s e p a r a t i o n .  

I n  1969, C a l m a c  Mines Ltd  o f  Vancouver conducted a r o c k ,  s o i l  

and m i n o r  d r i l l i n g  programme. R e s u l t s  were of no consequence 

may b e ,  s o  t h a t  t h e  c o n s u l t a n t  recommended no  f u r t h e r  work. 

I n  1971, Four Seasons  Manufac tur ing  C o .  of Vancouver, B.C.  
b 

a c q u i r e d  t h e  p r o p e r t y  and i t s  1973 a s s e s s m e n t  r e p o r t  i n d i c a t e d  

a 200-foot by 1 ,000- foo t  anomalous copper  and l e a d  v a l u e s  and 

confirmed by VLF-EM survey  o v e r  t h e  area. The c o n s u l t a n t  

recommended f u r t h e r  work, b u t  t h e  p r o p e r t y  w a s  abandoned. 

I n  March 1980,  t h e  p r o p e r t y  w a s  a c q u i r e d  by t h e  p r e s e n t  owner 

and  o p t i o n e d  t o  Ca l -S ta r  Resources  L t d .  

GEOLOGY 

The area i s  u n d e r l a i n  m a i n l y  by mass ive  b a s a l t  f l ows  w i t h  minor 

i n t e r b e d d e d  p i l l o w  l a v a  b e l o n g i n g  t o  Upper Karmutsen f o r m a t i o n  of 

ea r ly  L a t e  T r i a s s i c  age .  Low-grade metamorphism up t o  pumpe l ly i t e -  

p r e h n i t e  f a c i e s  had a f f e c t e d  t h e  b a s a l t i c  l a v a s .  A monoc l ina l  d i p  

of 8 - + t o  t h e  s o u t h e a s t  w i t h  minor b l o c k  f a u l t i n g  character ize  0 
@w 
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t h e  o v e r - a l l  s t r u c t u r e  of t h e  fo rma t ion .  Diabase dykes  and 

sills i n t r u d e  t h e  l a v a  i n  p l a c e s .  

MINERALIZATION 

Nine ( 9 )  m i n e r a l  showings have been  mapped and sampled.  See  

F i g .  3, F i g s .  6-9. Samples f rom CS-Showing N o .  1 have  a l l  been 

a s s a y e d  f o r  c o p p e r ,  whereas  t h o s e  samples  f r o m  a l l  o t h e r  showings 

were a n a l y z e d  f o r  c o p p e r  i n  p.p.m. The showings have  ear l ie r  been 

e x p l o r e d  by o p e n - c u t t i n g ,  t r e n c h i n g  and s h a l l o w  s h a f t  s i n k i n g .  

They c o n s i s t  of i n d i v i d u a l  o u t c r o p s  u n e q u a l l y  m i n e r a l i z e d  w i t h  

copper, i ts s u l p h i d e s  a n d  o x i d a t i o n  p r o d u c t s .  With a f e w  e x c e p t i o n s ,  

t h e  showings are s e e n  t o  o c c u r  i n  % l u s t e r  wit .hin a p r o s p e c t i v e  

area o f  a b o u t  200,000 s q u a r e  meters on t h e  n o r t h - c e n t r a l  p a r t  of  
6ld 

t h e  p r o p e r t y  a t  between 700 and 900 feet  of e l e v a t i o n s .  However, j 

t h e  200 f e e t  d i f f e r e n c e  i n  e l e v a t i o n  d o e s  n o t  i n d i c a t e  t h e  t h i c k n e s s  

of  t h e  m i n e r a l i z e d  zone ,  s i n c e  t h e  m i n e r a l i z a t i o n  is  c o n f i n e d  

w i t h i n  t h e  mat r ix  of p i l l o w  l a v a  embedded as minor  i n t e r c a l a t e d  

l a y e r s  i n  t h e  mass ive  basa l t .  I t  is conceded t h a t  t h e  copper 

m i n e r a l s  are s y n g e n e t i c  w i t h  t h e  p i l l o w  l a v a  b e d s  m o d i f i e d  somewhat 

by l a t e r  r e m o b i l i z a t i o n .  N o  m i n e r a l i z a t i o n  w a s  o b s e r v e d  i n  t h e  

mass ive  b a s a l t ,  n o r  e v e r  r e p o r t e d  by ear l ie r  i n v e s t i g a t o r s .  The 

b a r r e n  basal t  becomes t h i c k e r  t o  t h e  s o u t h  and  s o u t h w e s t  where 

it a t t a i n s  h e i g h t s  of more t h a n  1,300 feet .  

The m i n e r a l i z a t i o n  c o n s i s t s  of  n a t i v e  c o p p e r ,  b o r n i t e ,  c h a l c o c i t e  

and minor c h a l c o p y r i t e  found m o s t l y  i n  t h e  i n t e r s t i c e s  o r  m a t r i x  
tlld 
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of t u f f  and o t h e r  c l a s t i c  sed imen t s  i n  t h e  p i l l o w  l a v a .  

Ma lach i t e  and a z u r i t e  s t a i n i n g s  are omnip resen t .  Some n a t i v e  

copper  o c c u r  w i t h  q u a r t z  i n  t h e  amydales w i t h  c h a l c o c i t e .  

Chalcoci te  and c o v e l l i t e  are s o m e t i m e s  s e e n  t o g e t h e r  i n  v e i n l e t s  

and f r a c t u r e s .  C h a l c o p y r i t e  and b o r n i t e  are occass iona l ly  

obse rved  as s p a r s e  ' d i s semina t ion  i n  t h e  p i l l o w  l a v a .  

The copper  v a l u e s  i n  most of t h e  showings are v a r i a b l e ,  s p o t t y ,  

and f o r  t h e  most p a r t s  j u s t  above background anomalous l e v e l .  

However, one showing, t h a t  of  CS-Showing N o .  1 ( F i g .  6a) is t h e  

so l e  e x c e p t i o n ,  because  it car r ies  h ighe r  copper v a l u e s  of up t o  

4.1% ove r  sample w i d t h s  of 30 centimeters. The d i a b a s i c  s i l l  , 

found i n t r u d i n g  t h e  bedding  p l a n e  between a d j o i n i n g  p i l l o w  l a v a  

beds  c o u l d  have r e m o b i l i z e d  t h e  copper m i n e r a l s  i n  t h e  m a t r i x  

and r e d i s t r i b u t e  themse lves  a l o n g  s i l l ' s  d u a l  contacts  i n  g r e a t e r  

c o n c e n t r a t i o n .  Dyke  s w a r m s  p o s s i b i l i t y  c o u l d  t h e n  be  an  added 
1 

object of  i n t e r e s t  t o  subsequent  programming i n  t h e  p r o p e r t y .  

SURVEY SPECIFICATIONS 

( a )  Survey G r i d :  

A w e s t e r l y  t r e n d i n g  b a s e  l i n e ,  about  1 k i l o m e t e r  l o n g ,  

w a s  e s t a b l i s h e d  from which cross l i n e s  r u n n i n g  due s o u t h  

were l a i d  o u t  a t  100 - meter i n t e r v a l s  a l o n g  which eve ry  25  

meters were marked as sites f o r  s o i l  sampl ing .  A t o t a l  of 
I 

254 s o i l  samples  were collected f r o m  t h e  e n t i r e  g r i d .  
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bf 
( b )  Geochemistry : 

S o i l  s amples  from t h e  e n r i c h e d  B-horizon when p r e s e n t  

were o b t a i n e d  by ma t tock  and p l a c e d  i n  s o i l  bags. Samples  

were d e l i v e r e d  t o  Min-En L a b o r a t o r i e s  i n  North Vancouver 

' b  

where t h e y  were s c r e e n e d  t o  minus 40 mesh, d i g e s t e d  by 

n i t r i c  p e r c h l o r i c  a c i d  and a n a l y z e d  f o r  coppe r  by atomic 

a b s o r p t i o n .  

( c )  D i s c u s s i o n  o f  R e s u l t s :  

A s i g n i f i c a n t  geochemica l  anomaly t r e n d i n g  n o r t h w e s t e r l y  

and measu r ing  a b o u t  380 meters l o n g  and 200 meters wide w a s  

d e l i n e a t e d .  S e e  F i g .  4 .  The anomaly is s t i l l  open beyond 

t h e  n o r t h e r n  boundary o f  t h e  claims. 

The s i g n i f i c a n t  geochemical anomaly bounded by t h e  200 

p.p.m. c o n t o u r  show copper  v a l u e s  of  up t o  2200 p.p.m. 

T h i s  anomaly i n  s p a c e  c o i n c i d e s  w i t h  t h e  p i l l o w  l a v a  b e d s  

t h a t  c a r r y  some c o p p e r  v a l u e s  of consequence exposed or  worked 

- o u t  by open c u t t i n g  and t r e n c h i n g  done ear l ier  i n  t h e  area. 

CONCLUSION AND RECOMMENDATIONS 

Geological mapping, m i n e r a l  showings  i n v e s t i g a t i o n ,  and geochemical 

s u r v e y  combined t o  d i s c l o s e  t h e  o c c u r r e n c e  of  t h e  m i n e r a l - b e a r i n g  

b e d s  of  p i l l o w  l a v a  s i t u a t e d  i n  t h e  n o r t h - c e n t r a l  p o r t i o n  of t h e  

p r o p e r t y  embedded i n  t h e  b a r r e n  m a s s i v e  l a v a  f l o w s  as discrete  

i n t e r c a l a t e d  l a y e r s  a t  between 700 and 900 f e e t  of e l e v a t i o n .  A s  

Lr' 
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a u n i t  t h e  barren mass ive  l a v a  f lows  t h i c k e n s  southward and 

southwestward a t t a i n i n g  h e i g h t s  of more t h a n  1,300 f e e t .  L imi ted  

p u l s e  e l e c t r o m a g n e t i c  su rvey  c a r r i e d  o u t  i n  t h e  same area f a i l e d  

t o  d e t e c t  any  anomaly which relates t o  t h e  p r e s e n c e  of  s u b s u r f a c e  

s t r a t a -bound  t y p e  massive s u l p h i d e  body. Induced p o l a r i z a t i o n  

s u r v e y  s h o u l d  t h e r e f o r e  be c o n s i d e r e d  t o  probe  any  p o s s i b l e ,  

occurrence of low g r a d e  copper  m i n e r a l i z a t i o n ,  as w e l l  a s ,  t o  

f u r t h e r  d e l i n e a t e  t h e  s u b s u r f a c e  ex tens ion  of t h e  m i n e r a l - b e a r i n g  

p i l l o w  l a v a  beds .  I f  a sizeable t a r g e t  is y i e l d e d ,  t es t  d r i l l i n g  

may be  recommended i n  subsequen t  work programme. 

ESTIMATED COST OF PROGRAMME 

Phase  I :  

1. Induced P o l a r i z a t i o n  Survey ,  8 days  @ 800/day 

2. P r o j e c t  S u p e r v i s i o n  

3. T r a n s p o r t a t i o n  

4.  Meals & Accomodations 

5. Line  C u t t i n g ,  5 days  @ $ZOO/day 

6. Report  & I n t e r p r e t a t i o n  

7 .  C o n t i n g e n c i e s  - 15% 

$ 6 , 4 0 0 . 0 0  

2,000.00 

500.00 

800.00 

1,000.00 

2,000.00 

1 , 9 0 5 . 0 0  

$14,605.00 

Say $15,000.00 
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bf 
Phase 11: 

1. Diamond D r i l l i n g  - 300 meters Q 100/m 

2 .  S i t e  P r e p a r a t i o n  

3. M o b i l i z a t i o n  & Demobi l i za t ion  

4. P r o j e c t  S u p e r v i s i o n  ( i n c l u d e s  p r o j e c t  
h e l p e r )  

5. Assaying - 100 samples  @ g/sample 

6. T r a n s p o r t a t i o n  

7 .  Meals & Accomodations 

8. Con t ingenc ie s  - 15% 

TOTAL 

Say $49,000.00 

R e s p e c t f u l l y  s u b m i t t e d ,  

/ 

D. Cruz,  B .  Eng. 

$30,000.00 I 

1,500.00 

2,000.00 

5 , 0 0 0 . 0 0  

9oo.op 

-1 ,200 .00  

1 , 8 0 0 . 0 0  

6,360.00 

$48,760.00 

M2*&- 
D.M. Basco, Geo log i s t  
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IhTFODUCTION 

A limited m u n t  of vector pulse electromwetometer 

surveying vas,conducted over the Suds claim as directed 

by E. D. C m ,  P. Eng. 

see if the sulphide mineralization reported to  be assoc- 

iated with the lava flows occurs i n  sufficient quantities 

t o  yield an electromagnetic conductor. 

took place between A1-t 6 - 9, 1980. 

The purpse  of the t e s t  r e s  t o  

This t e s t  survey 

DISCUSSION OF RESULTS 

The vector pulse e lectmmgneto~eter  system is 

Fib- 2 described i n  the appendix of this report. 

gives an oEtline of the survey g r id  and the loop positions. 

Plates 1 - t? i l l u s t m t e  the vertical  and horizontal com- 

ponent data for  channels 1, 2 and 3. 

the sections show a very steep half-spice gradient pro- 

ceeding amy f r o m  the loop. T h i s  can 5e interpreted i n  

t w o  ways; first, that there is  a major fa.ult boundary 

The majority of 

t o  the south or second, that the volcanics overlay con- 

ductive sedinent-j rocks. 

response detected occurs on l ine 0 at 250s where there 

2s a three channel crossover, Plate 6. 

The only true conductor type 

g& & v& GEOPHYSICAL CONSULTING I SERVICES LTD. 
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Thus, the WE4 survey did not locz-te any large ..nassive 

sulphide conductors. 

r e s r t e d  t o  be associated with the volcanic rocks m y  be 

of a mre disseminated nature and respond t o  the induced 

polarization technique. 

However, the sulphide mineralization 

\ 

coP\pJ~’sIoNs 

The WETI t e s t  located a - z l  conductor response on 

l ine 0 at 250s which was not of suff5cient magnitude t o  

suggest a large rmssive sulphide target. It is t h e e f c r e  

recomendPd that a limited zmunt of i n d c e d  polzrization 

surveying be mdertaken to  see i f  tkt metho2 could assist 

i n  locating 2 large zone of poorly conducting sulphide 

mineralization. 

Res-pectflrlly suSnitted, 
C-LZN E. l f 9 T E  GE0PIIYSICA.L 
COFJSULTIFA& SERVICES LTD . 

&en E. blhite, B.SC., P. k g .  
Consulting Geophysi c i  s t 

GEOPHYSICAL CONSULTING o SERVICES LTD. 
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PEY SPECIFICATIONS 
I 

I 
I 

T h e  I 
Tx Loop 

- c 
0 

I t o  
3 :- Current On 41 :- Current Off Current 

8 
I 

I 

I 
I 
1. 

I-;- ramp shut off t h e  

"0" Time I 
0 

8 :-J Rx c o i l  voltage 
= o  1 8 secondary samples >" 

I 
Primary Pulse Sample 

Current Off time: 9.4 ms - 
Current on tlme: 10.8 ms 
Current shut off (ramp) time: 1.4 ms 
Sample times (zero to centre of sample): .15ms, .45ms. .85ms. 1.45ms. 2.45ms. 3.75ms. 5.85ms. 8.85111s. 

Sample width: 100 us 
Zero time set at drop off polnt of p i m a y  pulse 

portability and power capabilltiesof ttm cmtro l  instrument are the limiting ractorr. The standard transmitter i s  
designed to be carried by two men. 

W N L V I m  - Tansmitter power and loop size may be increased to obtain increased penetration. Weight. 

Loop diameter - minimum 4 melers (13 feet) 

Loop applied voltage - 24 volts 
LOOP ouvut - minimum 4500 amps x meter * 
Loop weight - 11.8 kilos (26 Ib) 
Control unit welghl - 10 kilos (22 Ib) 
Control unit dimensions - 2 0 . k m  x 2 5 A m  x 3 6 . k m  (8' x 10' x 14.5') 
Battery supply weight - 18.1 kilos (40 Ib) 
Battery supply - 2 of 12 volt, 14 to 20 ampere hour 
Timing control by radio synchronization 

Loop c m t  - 15 to 20 

RECEIVER 
Receive co i l  dimenslons: 55cm x 15cm (22' x 6') 
Receive coil might :  4.5 ki los (10 Ib) 
Preamplifler in co i l  
Preamplifier batteries: 2 of 9 v d t  
Receive coi l  tripod mounted 
Receiver measuring instrument dimmsioos: 28cm x 18cm x 21.5cm (11' x 7 x 9') 
Receiver measuring instrument weight: 6.3 ki los (14 Ib) 
Timing control by radio synchronization 
Primary sample width 100 us 
Primary sample can be swept through primary pulse by means of a time calibrated pot 
Zero time set at primary pulse drup-uff 
Secondary sampfes (eight of them) width: 100 ps 
Secondary samples time (zero to middle of sample): (1) .15ms (2) .45ms 
(3) .=ma (4) 1 ASms (5) 2.45111s (6) 3-75ms (7) 5.85ms (8) 8.85ms 
Autunatic sampling fw 5 seconds then a l l  samples automatically stored 
Sample read out by means of meter 
Continuws sampling possible by switching function switch lo "Continuous" 
Noise can be monitored by switching function switch to "Noise" 
Battery supply: 24 volt rechargeable, 2 of 12 volt Gel GC 12-15 

gh1t & $?$& CEO?HYSlCAL CONSULTING SERVICES LfD. 
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INTRODUCTION 

Glen E. White Geophysical Consulting and Services 
Limited conducted a small induced polarization test 
survey'over the Buds claim on behalf of CAL-STAR 
RESOURCES LIMITED between December 06, 1980 and Dec- 
ember 12, 1980. The purpose of the survey was to 
locate any large zones of poorly conducting sulphide 
mineralization in the area of a large copper soil 
geochemistry anomaly. 

PROPERTY 

The Suds mineral claim (Record Number 560 ( 3 )  ) com- 
prises 12 contiguous units as illustrated on figure 1. 

LOCATION AND ACCESS 

The claim area is located at latitude 50°09'N and 
longitude 125O26 'W in the Nanaimo Mining Division 
of B.C. Island highway #19 intersects the north- 
east corner of the claim block approximately 19 km 
north-west of Campbell River (see figure 1). An 
unimproved road provides access from this point on 
to the north-east unit of the claim. 

PREVIOUS WORK 

Two previous surveys are known to have been conducted 
over the area of interest. Initially a soil geochem- 
istry survey located a copper anomaly in the north- 
east corner of the claim area as shown on Plate 1. 

g& & w& OEO;HlSICAL CONSULTING b SERVICES LTD. 
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A test pulse electromagnetometer survey-was conducted 
over this anomaly and reported on by Glen E. White 
Geophysical Consulting and Services Limited on Aug- 
ust 20, 1980 (Plate 2 ) -  This survey failed to locate 
any conductive responses of sufficient magnitude 
to suggest a massive sulphide target. An induced 
polarization test survey was recommended at this 
time with the intent of locating a large zone of 
poorly conducting sulphide mineralization. 

LOCAL GEOLOGY 

The area is underlain mainly by massive basalt flows 
with minor interbedded pillow lava belonging to the 
upper Karmutson formation of early late Triassic age. 
Low grade metamorphism up to the pumpellyite - pre- 
hnite facies has affected the basalt lavas. A mono- 
clinal dip of : 8 degrees to the south-east with 
minor block faulting characterized the overall struc- 
ture of the formation. Diabase dykes and sills in- 
trude the lava in places. 

INDUCED POLARIZATION 

The equipment used on this survey was the Huntec 
pulse-type unit and Mark I11 receiver. Power was 
obtained from a Briggs and Stratton motor coupled 
to a 2.5 KW 4 0 0  cycle, three phase generator, pro- 
viding a maximum of 2.5 KW D.C. to the ground- The 
cycling rate is 1.5 seconds "current on" and 0.5 
seconds "current off", the pulse reversing contin- 
uously in polarity. Power was transmitted to the 

gbfl & w& QLOPRYSICAL CONSULTING SERVICES LTD. 
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ground through two potential electrodes, P1 and P2. 
Which were deployed in.-the three electrode array 
with an "a" spacing of 50m and a separation of n=l. 
In addition 3 lines were surveyed with n=2, 3 and 4. 

The data recorded in the field consists of careful 
measurements of the current (I) in amperes flowing 
through electrodes C1 and C2, the primary voltage 
(Vp) appearing between electrodes P and P2 during 
the "current on" part of the cycle, and the secon- 
dary voltage (V ) appearing between electrodes P 

and P2 during the "current off" part of the cycle. 
A cycle time of 4 seconds was used with a duty ratio 
of 2.2:1, Tp 20ms and Td 60ms. 

1 

1 S 

The apparent chargeability (MI) in milliseconds, is 
calculated by T (M + 2M2 + 4M3 + 8M4) = MI, where . 

T is the basic integrating time in tenths of seconds. 
M1, M2, M and M4 are the chargeability effects at 
various times on the voltage decay curve following 
switch off of the transmitter, measured as a per- 
centage of the primary voltage, V recorded during 
the "current onp time. By the use of these factors, 
one can gain an estimate of the decay curve\in terms 
of chargeability for the given time T . This gives 
a quantitative value to the data measured. 

P 1  
P 

3 

P 

P 

The apparent resistivity, in ohm-meters is propor- 
tional to the ratio of the primary voltage to the 
measured current, the proportionality factor depending 
on the geometry of the electrode array used. The 
chargeability and resistivity values obtained are called 

3 
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"apparent" as they are values which that portion 
of the-earth sampled by the array would have if it 
were homogeneous, As the earth sample is usually 
inhomogeneous, the calculated apparent chargeability 
and apparent resistivity are functions of the actuaitl 
chargeabilities and resistivities of the rocks sam- 
pled and of the geometry of the rocks. 

DISCUSSION OF RESULTS 

An area of high copper soil geochemistry values was 
examined by an induced polarization survey in order 
to test for disseminated sulphides. Eleven lines 
(5+00W through 5+00E) were surveyed at 50 meter sta- 
tion intervals with n=l and a=50 meters. The data 
gathered is presented as apparent resistivity and 
chargeability plan maps as figures 2 and 3 .  In add- 
ition, lines-5+00W, 3+00W and O+OO were surveyed with 
n values of 2, 3 and 4 .  Apparent resistivity and' 
chargeability profiles of these lines are presented 
as figures 4 ,  5 and 6. 

The induced polarization survey delineated a north- 
west, south-east trending chargeability and resis- 
tivity lineament along strike from the cliff to the 
south-east and coincident with a pulse electromag- 
netometer defined fault and the main copper geochem- 
istry anomaly. To the north-west, along strike from 
this lineament an isolated chargeability high is 
noted and considered open to the north and west. 
The lineament separates two zones with different 
background chargeabilities (3ms and 8ms). The higher 
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8ms background values likely reflect 1% - 3% by volume 
disseminated sulphides in the volcanics up slope, 
to the southwest of the copper.geochemistry anomaly. 
The chargeability values increase slightly to the 
south indicating either an increase in the thickness 
of the disseminated sulphide bearing volcanic unit 
or an increased amount of sulphides in the area. 
A 10.1% chargeability value noted on line O + O O  at 
station 2+258 is coincident with the strongest pulse 
electromagnetometer conductive response observed and 
occurs approximately 50 meters south-west of the soil 
geochemistry anomaly. 

Two closed chargeability highs are located on line 
1+OOW at stations 0+25N (2ms above background) and 
0+75S (lms above background) coincident with the 
north-west, south-east lineament and the copper geo- 
chemistry anomaly. A 3ms above background chargea- 
bility high observed on-line 5+00E is open to the 
east and correlates with a narrow and weak copper 
geochemistry trend. Highway 19 and high voltage 
power lines in the vicinity make this anomaly less 
reliable than those observed to the west. 

The induced polarization survey detected a second 
lineament, trending east-west near the northern boun- 
dary of the claim block and separating the north- 
west, south-east lineament from the isolated charge- 
ability high observed on line 5+00W, station 1+25N. 
The results from the test pulse electromagnetometer 
survey conducted in August, 1980 exhibited a steep 
half-space gradient in this area. This was inter- 

.- ’_ 
4 .  . .. 
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pretted as the response from either a major fault 
or conductive sedimentary rocks underlying the vol- 
canics. The expanding array induced polarization 
survey in the area does not exhibit any,significant 
decrease of apparent resistivity between Onand*.100 
meters depth; henceforth supports the former inter- 
pretation. This expanding array survey detected 
an apparent resistivity low on line 5+00W at station 
1+50S at an approximate depth of 100 meters. Weak 
chargeability highs for n values of 1, 2 and 3 and 
a weak pulse electromagnetometer conductive response 
were also observed at this same location. 

SUMMARY AND RECOMMENDATIONS 

In December, 1980 a limited amount of induced pol- 
arization surveying was conducted on the Suds claim 
to test for the presence of disseminated sulphides 
in the area of a copper soil geochemistry anomaly. 
The survey supports the previous interpretation of 
a northwest - southeast trending fault, coincident 
with the geochemical trendiiand infers the presence 
of a second fault along the northern claim boundary. 
Background chargeabilities to the south and west 
of these faults are approximately 5ms greater than 
those observed elsewhere on the grid and appear to 
be increasing to the south. 
observed in this area could result from finely dis- 
seminated sulphides (1-3% by volume) in the volcanics. 

The chargeability values 

Small but closed chargeability highs are observed 
along the main copper geochemical trend on line 1 + O O W  

I 
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at stations 0+25N (2ms above background) and 0+75S 
(lms above background). Along strike to the north- 
west on line 5+00W at station 1+25N a 6ms chargea- 
bility high possibly represents a continuation of 
the copper anomaly in this direction. A 3ms charge- 
ability increase is observed on line 5+00E from 1+75S 
to 2+75S. Both this feature and the associated weak 
and narrow copper trend are considered open to the 
east. 

Two areas exhibit strong correlation between induced 
polarization and pulse electromagnetometer defined 
anomalies and should be examined by diamond drilling. 
Geological structure and terrain conditions considered, 
diamond drill sites should be set up to interest 
the geophysical targets on line O+OO, 50-60 meters 
beneath station 2+50S and on line 5+00W, 80 meters 
beneath station 1+50S. Continued geochemical and 
geophysical surveying should be undertaken to deter- 
mine the extent of the anomalous trends presently 
considered open to the east and north-west. 

Respectfully submitted, 

E. Trent Pezz 

Glen E. F7 P.Eng. 
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I 
I INSTRUTCENT SPECIFICA TIOKS 

INDUCED POLARIZATION SYSTEM 

A .  Instruments 

(a) Type - pulse 

(b) Make - Huntec 
(c) Serial No. - transmitter #lo7 - receiver #3016 

‘1 
Bo Specifications 

(a) Size and Power - 2.5 KW 

(b) Sensitivity - 300 x 10.5 volts 
(c) Power Sources - 2.5 KW 400 cycle - three-phase 
(a) Power - 8 H.P. Briggs and Stratton @ 3000 R.P.M. 

(e) Timing - electronic, remote and direct. 
(f) Readings - (i) ampls 

(g) Calculate 

generator 

I 

(ii) volts primary and 
6 econdary 

(i) Resistivity - ohm-meters (ohm-feet) 
(ii) Chargeability - milliseconds 

C. Survey Procedures - I  
(a) Method - power supplied to mobile probe 

along TW 18 stranded wire from 
stationary set-up 

(b) Configuration - Pole-dipole (three electrode array) 
P l o t  point midway between C1 and P1 

I). Presentation 

Contour Maps (i) Chargeability - milliseconds 
(ii) Resistivity - ohm-meters ( o h - f e e t )  

1 y & g a  8 g/u& GEOPHYSICAL CONSULTING G SERVICES LTD. 
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COST BREAKDOWN 

TOTAL PERSONNEL DATES WAGES 
Mark Gray Dec. 6-12/80 $145.00 $1,015.00 
Brent Robertson Dec. 6-12/80 $135.00 $ 945.00 
Joel Graham Dec. 6~12/80 $115.00 $ 805.00 
Ovind Aaraskjold Dec. 6-12/80 $120.00 $ 840.00 

Meals and Accomodations .................. $ 980.00 
Instrument Lease ......................... $ 700.00 
Vehicle All Inclusive .................... $ 455.00 
Interpretation Maps and Reports .......... $ 760.00 

Total ......... $6,500.00 

I 
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