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SUMMARY 

The p resen t  induced p o l a r i z a t i o n  survey has revealed a broad 

area of increased cha rgeab i l i t y  response which may arise from relatively 

narrow bodies containing appreciable percentages of m e t a l l i c a l l y  conducting 

material, poss ib ly  sulphides.  One such body occurs near  a showing giving 

high copper, l ead  and z inc  assays.  

The loca t ions  f o r  eleven s h o r t  d r i l l  ho le s ,  one f o r  each p r o f i l e  

The order  of p r i o r i t y  f o r  exh ib i t i ng  anomalous responses are he re in  given. 

t hese  ho le s  and t h e  dec is ion  as t o  whether they should a l l  be  d r i l l e d  

, should depend upon geologica l  opinion and t h e  information gained from t h e  

i n i t i a l  ho les .  



REPORT ON 
AN INDUCED POLARIZATION SURVEY 

CHEHALIS RIVER AREA, BRITISH COLUMBIA 
ON BEHALF OF 

ZENITH M I N I N G  CORPORATION LIMITED 

INTRODUCTION 

During t h e  per iod  November 26 t o  December 7, and again from 

December 11 t o  December 14 ,  1970, a geophysical f i e l d  pa r ty  under t h e  

d i r e c t i o n  of M r .  Chr i s t i an  Zogg, executed an induced p o l a r i z a t i o n  survey 

i n  t h e  Chehalis River area, B r i t i s h  Columbia on behalf of Zenith Mining 

Corporation Limited. The w r i t e r  v i s i t e d  the  property on December 3,  1970. 

The property l ies  on t h e  east s i d e  of t he  Chehalis River about 5 m i l e s  nor th  

of Harrison M i l l s ,  B. C.  Access i s  by t ruck  from Highway 7 a t  Harrison 

M i l l s  along a good g rave l  road t o  wi th in  1 / 2  m i l e s  of t h e  property.  

remainder of t h e  r o u t e  r equ i r e s  t h e  use of a fou r  wheel d r i v e  vehic le .  

Glacial d r i f t  and f o r e s t  cover most of t h e  su r face  of t he  property and 

topographic r e l i e f  i s  moderate although s t e e p  s lopes  l i e  i n  the  no r theas t  

p a r t  of t h e  g r id .  A s  usual f o r  t h i s  area i n  t h e  f a l l  of t h e  year ,  heavy 

rain and snow w a s  experienced throughout t he  per iod  of t h e  survey. 

The claims covered, i n  whole o r  p a r t ,  by t h i s  survey are l i s t e d  
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on t h e  t i t l e  page of t h i s  r epor t  and are shown on P l a t e  2 on a scale of 

1" = 200'. 

Se ige l  Mk V I I  time-domain (pulse-type) induced p o l a r i z a t i o n  

equipment has been employed on t h i s  property.  

a r a t i n g  of 2.5 k i lowa t t s  and equal on and o f f  times of 2.0 seconds. The 

rece iv ing  u n i t  w a s  a remote, ground-pulse type t r igge red  by t h e  r i s i n g  

and f a l l i n g  primary vol tages  set up i n  t h e  ground by the  t r ansmi t t e r .  

The i n t e g r a t i o n  of t h e  transient p o l a r i z a t i o n  vol tages  t akes  p lace  f o r  

The t r ansmi t t i ng  u n i t  had 
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0.65 seconds a f t e r  a 0.45 second delay t i m e  following t h e  termination 

of t he  cur ren t  on pulse.  

The purpose of an induced p o l a r i z a t i o n  survey is  t o  map t h e  

subsurface d i s t r i b u t i o n  of m e t a l l i c a l l y  conducting minera l iza t ion  beneath 

t h e  g r i d s  covered. I n  the  present  area such minera l iza t ion  could inc lude  

b o r n i t e ,  cha lcopyr i te ,  galena, p y r i t e  and o the r  m e t a l l i c  su lphide  

minerals.  Other metallic conductors such as g raph i t e  and magnetite as 

w e l l  as non-metallic minerals such as c h l o r i t e  and sericite can give 

responses not  always d i s t ingu i shab le  from sulphide minera l iza t ion .  

The t h r e e  e l ec t rode  a r r ay  w a s  employed f o r  t h e  survey. For t h i s  

e l ec t rode  a r r a y ,  one cur ren t  e l ec t rode  and two p o t e n t i a l  e l ec t rodes  traverse 

t h e  p r o f i l e s  wi th  an i n t e r e l e c t r o d e  spacing c a l l e d  "a". 

" i n f i n i t e "  cu r ren t  e l ec t rode  is  placed a d i s t ance  g r e a t e r  than 5a from t h e  

measuring po in t  which i s  defined as t h e  midpoint between the  moving cu r ren t  

e l ec t rode  and t h e  nea r  p o t e n t i a l  e lec t rode .  

observations were taken f o r  a = 200' and a = 400', t h e  d i s t ance  between 

The second o r  

For reconnaissance purposes 

' observations being 200'. 

g r i d  readings were taken with a = 50' and 100' with 100' s t a t i o n  i n t e r v a l s .  

For a d d i t i o n a l  d e t a i l  i n  t he  nor th  p a r t  of t h e  

On t h e  present  property a base l ine  7400' long w a s  l a i d  out 

o r i en ted  approximately N 40' W and g r id  l i n e s  were e s t ab l i shed  perpendicular 

t h e r e t o  a t  200' i n t e r v a l s  although i n  'the south p a r t  of t h e  g r i d  not  a l l  

g r i d  l i n e s  were surveyed. One reconnaissance l i n e ,  2000' long w a s  l a i d  ou t  

along a road running northwest of t he  g r i d  from Line 0. P a r t  of t h e  base- 

1 l i n e  w a s  covered as w e l l  as a road running from L 1 2  S t o  L 20 s. The survey 

t o t a l l e d  approximately 7.5 miles of p r o f i l e  covered with several e l e c t r o d e  

spacings. The p r o f i l e s  covered are shown on P l a t e  2. 
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GEOLOGY 

The geology of t he  property has been s tud ied  by Michael Stadnyk 

of Zenith Mining Corporation and E a r l  Dodson of MacDonald Consultants 

Limited and i s  t h e  sub jec t  of t h e i r  r epor t s .  The geology of t h e  area 

inc luding  and surrounding the  present  claims is  shown on G.S.C. Map 737 A, 

"Hope", on a scale of 1" = 4 miles, 

The survey g r i d  is  mainly underlain by a c i d i c  t o  in te rmedia te  

volcanic  rocks of t h e  Middle J u r a s s i c  Harrison Lake Formation. A quar tz  

d i o r i t e  i n t r u s i v e  l i e s  about one m i l e  t o  t h e  w e s t .  

A showing i n  a p i t  j u s t  east of t he  base l ine  on L 18 S contains 

p y r i t e ,  cha lcopyr i te ,  galena and s p h a l e r i t e .  Assays reveal t h a t  t h e  grade 

of t h i s  material i s  r a t h e r  high. 

Although a l a r g e  tonnage-low grade depos i t  may poss ib ly  occur 

on the  property,  t h e  main t a r g e t  of t h e  present  survey w a s  a high grade 

body which might be economic even i f  tonnage were r a t h e r  l imi t ed .  Such 

bodies would have t o  occur q u i t e  near  su r face  i n  order  t o  be de t ec t ab le  
, 

by t h e  induced p o l a r i z a t i o n  method. 

DISCUSSION OF RESULTS 

P l a t e  2 ,  on t h e  s c a l e  of 1" = 200' shows the survey g r i d ,  claims 

Also shown is  an i n t e r p r e t a t i o n  of t h e  high and some topographic f ea tu res .  

cha rgeab i l i t y  bodies loca ted  by t h e  survey. 

P l a t e  3, shows the  geophysical r e s u l t s  i n  p r o f i l e  form. 

parameters are p l o t t e d ,  cha rgeab i l i t y  ( the  induced p o l a r i z a t i o n  c h a r a c t e r i s t i c  

of t h e  rock) and r e s i s t i v i t y .  

f o r  cha rgeab i l i t y  and 2" = 1 logar i thmic  cycle with t h e  l i n e  trace taken 

Two 

The vertical  scales are 1" = 10.0 mill iseconds 

as 1000 ohm-meters f o r  r e s i s t i v i t y .  The ho r i zon ta l  scale is 1" = 200' 



although i n  order t o  accommodate the p r o f i l e s ,  t h e  i n t e r l i n e  spacing 

is not 'to s c a l e .  

The cha rgeab i l i t y  r e s u l t s ,  p a r t i c u l a r l y  f o r  t he  south p a r t  of 

t he  g r i d ,  r evea l  t h a t  background values l i e  between about 1.0 and 8.0 

mill iseconds which is  t h e  normal non-metallic response range f o r  t he  volcanic  

rocks believed t o  unde r l i e  t h e  survey gr id .  With t h i s  background a uniform 

subsurface d i s t r i b u t i o n  of 1% by volume of m e t a l l i c a l l y  conducting mineral- 

i z a t i o n  would be expected t o  add approximately 10.0 mill iseconds t o  t h e  

background level. 

of t h e  present  survey, may not  c o n s t i t u t e  a "uniform subsurface d i s t r i b u t i o n "  

s o  t h a t  1% by volume of sulphide minera l iza t ion  may con t r ibu te  much less 

than 10.0 mill iseconds t o  t h e  peak va lues ,  cha rgeab i l i t y  responses only 

modestly i n  excess of background may be of i n t e r e s t .  

Because small bodies,  which are t h e  p r i n c i p a l  t a r g e t s  

As shown by t h e  cha rgeab i l i t y  p r o f i l e s  and on P la te  2 ,  an 

ex tens ive  area up t o  800' i n  width and t rending  approximately N 450 W 

from L 18 S poss ib ly  beyond the  no r th  boundary of t h e  g r i d  e x h i b i t s  charge- 

On t h e  b a s i s  of t h e  200' ' a b i l i t y  responses i n  excess of 10.0 mill iseconds.  

and 400' e lec t rode  spacing r e s u l t s  t h i s  area could be i n t e r p r e t e d  as under la in  

by a l a r g e  volume o f ' r o c k  containing a uniform d i s t r i b u t i o n  of up t o  1% 

by volume of m e t a l l i c a l l y  conducting material approaching t o  wi th in  a t  least 

100' of t h e  ground sur face .  

e l ec t rode  spacing p r o f i l e s  i n  t h e  same area revea l  t h a t  wi th in  the  upper 

100' t h e  anomalous material i s  confined t o  r e l a t i v e l y  narrow bodies which 

may conta in  several percent  by volume of m e t a l l i c a l l y  conducting material 

and which may approach t o  wi th in  a few tens of f e e t  of t h e  ground sur face .  

However, t h e  r e s u l t s  of t h e  50' and 100' 

The loca t ions  of t hese  narrow bodies are shown on P l a t e  2. 



It i s  poss ib l e  t h a t  a number of such confined bodies,  some wi th in  

the  upper 100' and some a t  g r e a t e r  depth, may give rise t o  t h e  broad 

curve forms observed f o r  t h e  200' and 400' e lec t rode  spacings and t h a t  t he  

i n t e r p r e t a t i o n  t h a t  t hese  responses may be due t o  a wide-spread uniform 

d i s t r i b u t i o n  of m e t a l l i c l l y  conducting material i s  inco r rec t .  

wide electrode spacings necessary for greater depth of penetration do no t  

give r e so lu t ion  f o r  s m a l l  bodies a t  depth, i t  i s  not  l i k e l y  t h a t  even f u r t h e r  

d e t a i l e d  induced p o l a r i z a t i o n  surveying may reso lve  t h e  "one l a r g e  body o r  

several s m a l l  bodies" ambiguity f o r  t h e  wide e l ec t rode  spacings r e s u l t s .  

Since t h e  

The observed resist ivit ies range from a few hundred t o  a few 

thousand ohm-meters and average about 1000 ohm-meters. 

are q u i t e  uniform over t h e  survey area and f o r  t he  d i f f e r e n t  e l ec t rode  

spacings although some p a r t i c u l a r l y  low va lues  are seen f o r  t h e  s h o r t  

e l ec t rode  spacings.  

low r e s i s t i v i t y  overburden. 

c o r r e l a t i o n  with t h e  increased cha rgeab i l i t y  responses. 

The resistivities 

These low va lues  are l i k e l y  due t o  t h e  occurrence of 

There is  no d i s t i n c t  high o r  low r e s i s t i v i t y  

/ 

CONCLUSIONS AND RECOMMENDATIONS 

The present  induced p o l a r i z a t i o n  survey has  revealed one broad 

area of increased  cha rgeab i l i t y  response which may arise from r e l a t i v e l y  

narrow bodies conta in ing  appreciable percentages of m e t a l l i c a l l y  conducting 

material. The na tu re  of such material i s  as y e t  unknown, however one of 

t h e  anomalous bodies l i e s  near  a showing containing good grades of copper, 

l ead  and z inc  sulphfde minera l iza t ion .  

Since geologica l  opinion suggest t h a t  s m a l l ,  high grade bodies 

may have the  h ighes t  economic p o t e n t i a l ,  i t  i s  recommended t h a t  a series of 

d r i l l  ho le s ,  poss ib ly  only 100' each i n  length,be d r i l l e d  i n  order  t o  
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i nves t iga t e  the  confined, near su r face  anomalous bodies revealed by t h e  

induced po la r i za t ion  survey. , The following d r i l l  ho le s  are therefore  

proposed, one f o r  each p r o f i l e  exh ib i t i ng  anomalous respones. A l l  ho les  

should be d r i l l e d  a t  -45' i n c l i n a t i o n  westwards i n  t h e  d i r e c t i o n  of t h e  

l i n e  trace: 

Line 

L 2 s  
L 4 s  
L 6 s  
L 8 s  
L 10 s 
L 1 2  s 
L 1 4  s 
L 16 S 
L 18 S 
L 20 s 
L 22 s 

I. 
- Col l a r  

0 + 5 0 W  
0 + 2 5 W  
0 + 7 5 W  
l + 5 O W  
4 + 0 0 W  
3 + 5 0 W  
2 + 5 0 W  
l + O O E  
2 + 5 0 E  
l + 2 5 E  
l + O O E  

These holes  have been proposed based upon t h e  geophysical r e s u l t s  

alone. The dec i s ion  as t o  whether o r  not t o  undertake ind iv idua l  ho le s  and 

the  o rde r  i n  which they should be d r i l l e d  should depend upon the  known 

geology with cons idera t ion  of t h e  ease of access t o  t h e  d r i l l  sites. A s  more 

information becomes a v a i l a b l e  i t  would be w i s e  t o  review these  recommended 

loca t ions .  

/ 

Respectfully submitted, 

Vancouver, B. C. 
January 20, 1971 

SEIGEL ASSOCIATES LIMITED 

Jon G. Baird, B.Sc., P.Eng. 
Geophysicist 



I 
' I  I 

7 

LOCATION MAP 

INDUCED POLARIZATION SURVEY 

PLATE 1 
BRITISH COLUMBIA 



DOMINION OF CANADA: 

PRoVINCE OF CoLUMBIA* 1 fn the @ael?r Of  a geophysical survey on behalf of 
Zenith Mining Corporation Limited 

To WIT: J (N.P .L .) 

#, L. A. Merrifield for Seigel Associates Limited 

of 750 - 890 West Pender Street, Vancouver 

in the Province of British Columbia, do solemnly declare that an induced polarization survey has 
been executed on some HARRISON AND LUCKY JIM Claims, Chehalis River area, British 
Columbia between November 26 to December 7, 1970 and December 11 to December 14, 
1970. The following expenses were incurred: 

(1) Wages : 
16 days @ $50.00/day $800.00 c. zogg 

165.00 T. Guernier 6 days @ $27.50/day 
F, Bourqui 6 days @ $27.50/day 165.00 
G. Budge11 6 days (3 $27.50/day 165.00 

10 days @ $27.50/day 275.00 B. Paradis 
H. Zehnder 4 days @ $27.50/day 

(2) Transportation & shipping to the job 

(3) Transportation on the job 

(4) Food & living expenses 

(5) Use of geophysical equipment 
16 days @ $60.00/day 

(6) Paid to Seigel Associates Limited 
to cover geophysicist's supervision, 
calculating, plotting and fairdrawing 
data and preparation of final reports. 

110.00 
$1,680.00 $1,680.00 

24.00 

94.50 

34.93 

960.00 

2,369.17 

$5,162.60 

Arid I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same €orcc atid effect as if made under oath and by virtue of the " Canada Evidence Act." 

Declared before me at the City 7 
I 

, in the 1 of Vancouver 

Province of British Columbia, this 1st 

day of February, 1971 , A.D. 

s . 7  

. .._...__.._ ...- 

A Cotninissioner 
A Notary Public in and for the Province of British Columbia. 






