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SUMMARY 

The induced p o l a r i z a t i o n  survey has revealed t h r e e  zones of 

anomalous cha rgeab i l i t y  and th ree  o t h e r  areas poss ib ly  r equ i r ing  f u r t h e r  

induced p o l a r i z a t i o n  coverage. 

Geological and geochemical follow-up is  recommended f o r  

Fur ther  areas t h a t  have not  y e t  been subjec ted  t o  such coverage. 

induced p o l a r i z a t i o n  surveying may be c a r r i e d  out  when Nanika Lake 

is  frozen i f  i t  is  deemed necessary t o  extend t h e  present  coverage. 

Three diamond d r i l l . h o l e s  t o t a l l i n g  1800' have been suggested 

t o  examine one of t h e  anomalous zones. 



REPORT ON 
INDUCED POLARIZATION SURVEY 

NANIKA LAKE B A ,  BRITISH COLUMBIA 
ON BEHALF OF 

SCURRY -RAINBOW OIL LIMITED 

INTRODUCTION 

During t h e  per iod  August 14 th  t o  September l l t h ,  1972, an 

induced po la r i za t ion  survey w a s  c a r r i e d  out i n  t h e  Nanika Lake area, 

B r i t i s h  Columbia by Sc in t r ex  Surveys Limited on behalf of Scurry-Rainbow 

O i l  Limited. 

Bourqui. 

The survey crew w a s  under t h e  d i r e c t i o n  of M r .  Francis 
\ 

The survey property is  loca ted  i n  t h e  Omineca Mining District 

about 75 m i l e s  southwest of Smithers as shown i n  Figure 1. Access t o  

the  area is  by f l o a t  plane from Smithers. The t e r r a i n  i s  rugged and 

w e l l  f o re s t ed ,  

The claims covered, completely o r  p a r t l y ,  are l i s t e d  on t h e  

f r o n t  page of t h i s  r epor t  and are shown on t h e  g r i d  map (P la t e  5) .  

DESCRIPTION OF METHOD,.AND INSTRUMENTATION 

A Sc in t r ex  Mark V I 1  2.5 kw time-domain induced p o l a r i z a t i o n  

u n i t  w a s  u t i l i z e d  on t h e  present  survey. 

t i m e  of 2.0 seconds and a cu r ren t  ''off" ( p o t e n t i a l  measuring time) of 

2.0 seconds. 

This u n i t  has a cu r ren t  "on" 

The p o l a r i z a t i o n / t r a n s i e n t  vo l tages  are in t eg ra t ed  between t h e  

.45 t o  1.1 second p a r t  of t h e  ''off" cycle  and normalized t o  t h e  "on" 

cycle vol tage  a t  the  rece iver .  

seconds, is  a measure of t h e  induced p o l a r i z a t i o n  e f f e c t .  

i n  ohm-meters, of t h e  rocks i n  t h e  measurement zone, i s  computed from t h e  

formula R = CVp/I where Vp = 'on' cycle vol tage  a t  t h e  r ece ive r ,  I = cur ren t  

output from t h e  t r ansmi t t e r ;  C = a constant depending on t h e  a r r ay  geometry. 

The r e s u l t i n g  Chargeabi l i ty ,  i n  m i l l i -  

The R e s i s t i v i t y ,  



For t h e  present  survey t h e  Three Electrode Array w a s  , u t i l i zed .  

This a r r a y  i s  shown schematically below i n  Figure 2 .  

FIG. 2 THREE ELECTRODE ARRAY 
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P o t e n t i a l  o r  "arr spacings of 300 f e e t  and 600 f e e t  w e r e  u t i l i z e d  

throughout f o r  reconnaissance purposes. Readings w e r e  taken a t  i n t e r v a l s  

of 200 f e e t .  The p l o t t i n g  po in t  f o r  t he  Three Electrode Array is  taken 

as t h e  midpoint between t h e  C1 and P1 e lec t rodes  (see Figure 2 ) .  Topo- 

graphic v a r i a t i o n s  and geologica l  inhomogenities may r e s u l t  i n  t h e  centre 

of t h e  anomalous zone being s h i f t e d  from i ts  apparent l oca t ion  using t h i s  

midpoint convention. 

Induced p o l a r i z a t i o n  responses may arise from metallic o r  non- 

metallic agencies. The former inc lude  most sulphides (except s p h a l e r i t e ) ,  

a rsen ides ,  a few oxides such as magnetite and, unfor tuna te ly ,  g raphi te .  

Non-metallic sources include a l t e r a t i o n  minerals such as sericite,  c h l o r i t e ,  

s e r p e n t i n i t e  and some c lay  minerals. 

d i f f e r e n t i a t i n g  between over-voltage responses from metall ic o r  non-metallic 

minerals o r  f o r  d i s t i ngu i sh ing  between t h e  responses of one type of sulphide 

and another. 

There is  no r e l i a b l e  c r i t e r i o n  f o r  

A more d e t a i l e d  desc r ip t ion  of t h e  induced p o l a r i z a t i o n  method is  

contained i n  t h e  a t tached  copy of Dr .  H. 0. S e i g e l ' s  paper e n t i t l e d  "Induced 

P o l a r i z a t i o n  Method" dated 1970. 
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GEOLOGY AND THE PURPOSE OF THE SURVEY 

The reg iona l  geology of t h e  survey area is  contained i n  t h e  G.S.C. 

Map NTS 93  E ,  Whitesail Lake, B r i t i s h  Columbia, 

The e n t i r e  survey area appears t o  be underlain by g r a n i t e s ,  

g ranodior i tes  and d i o r i t e s  of t he  Coast Range in t rus ions .  

Known economic minera l iza t ion  i n  t h e  area (apart from gold) 

c o n s i s t s  of narrow lead-zinc veins nea r  Mount Sweeney (located about 20 

tnliles t o  the  e a s t )  and of more ex tens ive  coDper minera l iza t ion  loca ted  

about two miles south of t h e  property.  

Although the  l o c a l  geology of t h e  property is  unknown t o  t h e  

writers, copper sulphides have been loca ted  on the  property by diamond 

d r i l l i n g .  

The purpose of t h e  present  survey was t o  def ine  t h e  known depos i t  

and t o  search  f o r  o t h e r  l a r g e  tonnage disseminated su lphide  occurrences. 

A previous induced p o l a r i z a t i o n  survey on p a r t  of t h e  property 

has  been completed by Kenting Earth Sciences. Anomalous c h a r g e a b i l i t i e s ,  

coincident w i th  t h e  known su lphides ,  w e r e  observed. 

THE SURVEY GRID 

The conf igura t ion  and o r i e n t a t i o n  of t h e  survey g r i d  are shown 

on P l a t e  5 on the  s c a l e  of 1" = 1500'. Thirty-two pa ra l l e l  l i n e s  s t r i k i n g  

about east-west were l a i d  out ac ross  t h e  property g r i d  east and g r i d  w e s t  

of a common base l i n e .  

w e r e  numbered L-80 S t o  L-48 S and L-24 S t o  L-192 N i nc lus ive .  

The i n t e r l i n e  sepa ra t ion  w a s  genera l ly  800'. Lines 

A t o t a l  of 38.5 l i n e  miles of geophysical coverage were a t t a i n e d .  

PRESENTATION OF RESULTS 

The cha rgeab i l i t y  and r e s i s t i v i t y  d a t a  are presented i n  p r o f i l e  

I 
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form on Plates  1 and 2 respec t ive ly .  Both Plates cons i s t  of two shee t s  on 

the  ho r i zon ta l  s c a l e  of 1" = 400'. The i n t e r l i n e  separa t ion  is  not  t o  s c a l e .  

The cha rgeab i l i t y  p r o f i l e s  have a v e r t i c a l  scale of 1" = 10.0 mill iseconds.  

The res is t ivi t ies  are p l o t t e d  on a v e r t i c a l  logarithmic scale of 2" = 1 log  

cycle - t he  base l e v e l  is  1000 ohm-meters. 

Plates 3 and 4 show t h e  cha rgeab i l i t y  and r e s i s t i v i t y  r e s u l t s  i n  

contour form on t h e  base s c a l e  of 1" = 400'. The contour i n t e r v a l s  are 

2.0 mill iseconds f o r  t h e  cha rgeab i l i t y  and logarithmic f o r  t h e  r e s i s t i v i t y .  

DISCUSSION OF RESULTS 

The Chargeabili ty Data 

The average background c h a r g e a b i l i t i e s  observed wi th in  t h e  

present  area range from about 2.0 t o  3.0 mill iseconds f o r  t h e  300' e l e c t r o d e  

spacing and from about 4.0 t o  5.0 mill iseconds f o r  t h e  600' spread. 

of t he  property i s  underlain by material exh ib i t i ng  such background va lues  

which may be considered t y p i c a l  of unmineralized rock formations. 

Most 

Anomalous cha rgeab i l i t y  responses were observed along two major 

These anomalies are designated Zones lineaments as ind ica t ed  on' P l a t e  3. 

1, 2 and 3. 

note  the  grey areas on the  contour plan.  

A few o the r  minor cha rgeab i l i t y  inc reases  were a l s o  observed - 

Anomaly 1 - is  about 1200' wide and a t  least 4200' long. It 

s t r i k e s  about N 35' E across  Lines 16 N t o  56 N i nc lus ive  and is  open t o  

t h e  no r theas t .  Chargeabili ty peaks were observed as follows: 

Line 40 N;  4 + 50 E - 33.0 mill iseconds ( a  = 300') 

Line 32 N;  1 + 50 W - 29.5 mill iseconds ( a  = 300') 

The amplitude and s lope  c h a r a c t e r i s t i c s  of t h e  anomaly suggest 

2 - 3% by volume of disseminated m e t a l l i c a l l y  conducting minera l iza t ion  



(sulphides,  g raph i t e ,  e t c . )  l y ing  below the  zones of peak response. 

Diamond d r i l l i n g  has ind ica ted  t h a t  i n t e r e s t i n g  copper sulphide 

minera l iza t ion  has been found i n  coincidence wi th  Anomaly 1. Such 

minera l iza t ion  may extend no r theas t  under Nanika Lake as suggested by the  

openness of t h e  anomaly i n  t h a t  d i r ec t ion .  Additional induced p o l a r i z a t i o n  

coverage (over t h e  lake  a rea)  may be requi red  t o  de l imi t  i t s  extent and 

configuration. 

Anomaly 2 - is about 3300' long and about 700' wide. It extends 

from Line 48 N t o  Line 16  S along a lineament trending about N 35O W (see 

P l a t e  3) .  

Chargeabili ty peaks were observed a t  t h e  following loca t ions :  

Line 40 N; 47 + 50 W - 18.0 mill iseconds (a = 300') 

Line 24 N;  37 + 50 W - 11.0 mill iseconds ( a  = 300') 

Line 8 S; 13 + 50 W - 12.0 mill iseconds ( a  = 300') 

Anomaly 2 could be caused by 1 - 2% by volume of disseminated 

m e t a l l i c a l l y  conducting minera l iza t ion  (sulphides,  g raph i t e ,  etc.) o r  by 

g r e a t e r  amounts by volume,of o t h e r  subtances known t o  give induced polar- 

i z a t i o n  repsonses ( c h l o r i t e ,  sericite,  carbonaceous material, e t c . ) .  Such 

minera l iza t ion  comes t o  wi th in  less than about 150' of t h e  ground su r face  

below t h e  300' peaks - a ra the r .vague  estimate due t o  t h e  l i m i t e d  coverage. 

- i s ' a b o u t  1200' wide and a t  least  1800' long. It l ies  

on Lines 00, 8 N and 16 N d i r e c t l y  due south of Anomaly 1. 

t h e  east and nor theas t .  

mill iseconds a t  4 + 50 E; Line 8 N. 

It i s  open t o  

It gave a peak cha rgeab i l i t y  response of 22.5 

Anomaly 3 could r e f l e c t  up t o  2% by volume of disseminated 



m e t a l l i c a l l y  conducting material coming c lose  t o  t h e  ground su r face  i n  

the  v i c i n i t y  of t he  peak amplitudes. 

although probably separa ted  from t h e  l a t t e r  by f a u l t i n g .  It contains 

known copper sulphide minera l iza t ion  (as i nd ica t ed  by t h e  Kenting Survey 

and subsequent diamond d r i l l i n g ) .  

Lake Nanika and f u r t h e r  induced p o l a r i z a t i o n  coverage may be required 

along s t r i k e  t o  t r a c e  i t s  ex ten t  and s p a t i a l  d i s t r i b u t i o n .  

It i s  l i k e l y  r e l a t e d  t o  Anomaly 1 

Such minera l iza t ion  may extend under 

Other areas of r e s i d u a l  i n t e r e s t  which would r e q u i r e  add i t iona l  

induced p o l a r i z a t i o n  surveying i n  order t o  reso lve  t h e i r  s ign i f i cance  are 

along Lines 32 S and 48 S. Some cha rgeab i l i t y  peaks t o  note  i n  these  

areas are: 

Line 32 S ;  5 + 00 E - 9.0 mill iseconds (a = 300') 

Line 32 S ;  7 + 50 W - 11.0 mill iseconds ( a  = 600') 

Line 48 S ;  14 + 50 W - 13.0 mill iseconds (a = 300') 

Note t h a t  t he  600' d a t a  on Line 32 S and 40 S show high anomalous 

c h a r g e a b i l i t i e s  relative t o  t h e  300' r e s u l t s  suggesting a poss ib l e  

concentration of po la r i z ing  material a t  depth. 

The s i n g l e  anomaly on Line 104 N a t  1 2  + 50 E (see P l a t e  3) is  

l i k e l y  an errat ic  response s i n c e  i t  only appears on one spacing and a t  one 

po in t .  For the  present  i t  is  unl ike ly  t o  be s i g n i f i c a n t .  

The R e s i s t i v i t y  Data 

The resist ivit ies observed wi th in  t h e  Nanika Lake area range 

from as low as about 400 ohm-meters t o  a high of about 20,000 ohm-meters. 

I n  t h e  northern p a r t  of t he  g r i d  t h e  res is t ivi t ies  average around 1500 

ohm-meters; i n  t h e  southern po r t ion  around 2500 ohm-meters. Generally 

t h e  300' values are h igher  than those observed using t h e  600' spread 
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suggesting a general  increase  i n  the  conductivity wi th  depth. 

R e s i s t i v i t y  f e a t u r e  of s p e c i a l  i n t e r e s t  i s  t h e  c i r c u l a r  'high'  

about 1/2 mile i n  diameter centred on Line 16 N S t a t ion  40 W (see P l a t e  4) - 
note  t h e  20,000 ohm-meters which may i n d i c a t e  an i n t r u s i v e  body. The 'high' 

is  flanked g r i d  n o r t h ,  east and south by several 'lows' ( a l t e r a t i o n  zones, 

e t c . )  some of which coincide with anomalous cha rgeab i l i t y  values.  

0 A s t rong  lineament, s t r i k i n g  about N 35 

This l i k e l y  r e f l e c t s  a major f a u l t  zone. 

W i s  shown on P l a t e  4. 

Areas showing va lues  of less than 1000 ohm-meters have been shaded 

on P la te  3. 

s t r u c t u r e s  ( f r a c t u r e  zones, s t r a t i g r a p h i c  horizons,  e t c . ) .  Two of these  

t rends  are, more o r  less, p a r a l l e l  t o  t he  lineament assoc ia ted  wi th  Anoma y 1 

- no te  t h e  b e l t  of 'lows' s t r e t c h i n g  across  Lines 16 S t o  64 N i n c l u s i v e  and 

the  second p a r a l l e l  b e l t  extending across  Lines 48 N t o  1 1 2  N i nc lus ive .  

The r e s u l t i n g  (shaded) bands may be r e l a t e d  t o  geologica l  

CONCLUSIONS AND RECOMMENDATIONS 

Three major zones of anomalous cha rgeab i l i t y  were observed wi th in  

t h e  Nanika Lake g r id .  These are designated Anomalies 1, 2 and 3 on P l a t e  3. 

Anomaly 1 - s t r i k e s  about N 35' E across  Lines 16 N t o  56 N 

i nc lus ive .  This i n d i c a t i o n  was ou t l ined  by the  Kenting Survey; i t  appears 

t o  have been adequately sampled by diamond d r i l l i n g  and i n  f a c t  r e f l e c t s  

i n t e r e s t i n g  copper sulphide minera l iza t ion .  

no r theas t  under Nanika Lake and add i t iona l  induced p o l a r i z a t i o n  coverage 

(over t h e  lake area) may be requi red  t o  de l imi t  i t s  ex ten t  and configuration. 

This minera l iza t ion  may extend 

Such coverage should 'be  undertaken during t h e  winter season w h i l s t  t h e  l a k e  

i s  frozen. 
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Anomaly 2 - extends from Line 48 N t o  16 S along a lineament 

It could be caused by 1 - 2% by trending about N 35' W (see P l a t e  3 ) .  

volume of disseminated m e t a l l i c a l l y  conducting minera l iza t ion  (sulphides,  

g raph i t e ,  e t c . )  o r  by g r e a t e r  amounts by volume of o the r  substances known 

t o  give induced po la r i za t ion  responses ( c h l o r i t e ,  s e r i c i t e ,  carbonaceous 

material, e t c . ) .  This material appears t o  come t o  wi th in  less than about 

150' of t he  ground su r face  nea r  t h e  po in t  of peak cha rgeab i l i t y  response. 

Anomaly 2 l i e s  j u s t  north-northeast  of a prominent r e s i s t i v i t y  'high' - a 

poss ib l e  i n t r u s i v e  body. 

Anomaly 2 is  a high p r i o r i t y  i n d i c a t i o n  by v i r t u e  of i t s  

geophysical c h a r a c t e r i s t i c s  and i t s  proximity t o  known copper minera l iza t ion  

(Anomalies 1 and 3 ) .  It m e r i t s  f u r t h e r  exploratory a t t e n t i o n  (geological 

and geochemical coverage, e t c ) .  

d r i l l  ho les  : 

It may be sampled by t h e  following diamond 

DIP DIRECTION MINIMUM LENGTH - COLLAR 

L 8 S ;  1 5 + 0 0 W  -45O East 600' 

L 24 N ;  38 + 50 W -45O E a s t  600' 

XL 38 N ;  50 + 00 W - 4 5 O  North 45' East 600' 

Anomaly 3 - l ies d i r e c t l y  south of Anomaly 1 and appears t o  have 

been adequately d r i l l e d  - i n t e r e s t i n g  copper minera l iza t ion  w a s  encountered. 

Because of i t s  poss ib l e  extension i n t o  Lake Nanika however, f u r t h e r  induced 

p o l a r i z a t i o n  surveying may be warranted along t h e  extensions of Line 16  N 

t o  24  N inclusive i n  order  t o  de l imi t  t h e  sulphides.  Such coverage should, 

again,  be undertaken during t h e  win te r  season, 



Additional ( r e l a t i v e l y )  minor induced p o l a r i z a t i o n  'anomalies' 

were observed on L 32 S and L 48 S. These warrant geo log ic s l  and geochemical 

i nves t iga t ions  and poss ib ly ,  a d d i t i o n a l  induced p o l a r i z a t i o n  coverage i n  

order  t o  de l imi t  t h e i r  ex ten t  and s ign i f i cance .  A meaningful i n t e r p r e t a t i o n  

of these  responses i s  no t  poss ib l e  on the  b a s i s  of t h e  present  da ta .  Ground 

inves iga t ion  of t he  cha rgeab i l i t y  'high' on L 104 N a t  1 2  + 50 W may expla in  

i t s  source although i t  is  suggested that i t  i s  purely spurious.  

Respectfully submitted, 

SCINTREX SURVEYS LIMITED 

Peter J .  Foninoff, B.A.Sc., P.Eng. 
Geophysicist 

1 1 -  

Michael J. L e w i s ,  M.Sc. 
Geophysicist 

Vancouver, B. C. 
October 1 6 ,  1972 
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