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The present induced polar izat ion survey has revealed three 

zones of increased chargeabili ty on adjacent pa r t s  of survey l i n e s  

2000' t o  2500' apar t .  These responses could a r i s e  from s igni f icant  

volumes of rock containing from 2% t o  greater  than 5% by volume of 

metal l ical ly  conducting material  such as  sulphides, graphite o r  other 

minerals known to give increased induced polar izat ion responses. 

The magnetometer survey has revealed responses typiCal of 

ground magnetic surveys over extrusive rocks. Aside from one possible 

area of increased magnetic i n t e n s i t i e s ,  no in te rpre ta t ions  of contacts 

o r  s t ruc tu re  are  possible from the present data.  

Since the high chargeabili ty sources approach the ground 

surface,geological and geochemical s tud ies  should be carr ied out t o  

determine i f  the increased chargeabi l i t ies  may a r i s e  from base metal 

type mineralization. I f  these s tudies  are  favourable diamond d r i l l i n g  

may be warranted. One d r i l l  hole,  300' i n  minimum length, is herein 

proposed based upon the geophysical r e s u l t s  alone. 



REPORT ON 
INDUCED POLARIZATION AND 

MAGNETOMETER SURVEYS 
ON SOME IDA CLAIMS 

PORT HARDY AREA, BRITISH COLUMBIA 
ON BEHALF OF 

PERRY, KNOX, KAUFMAN, INC.  

INTRODUCTION 

During the period October 6 t o  October 22,  1970, a geophysical 

f i e l d  party under the direct ion of M r .  Tony Guernier, executed an 

induced polar izat ion survey i n  the Port  Hardy area,  Br i t i sh  Columbia on 

behalf of Perry,  Knox, Kaufman, Inc. 

The property l i e s  on the north shore of Holberg I n l e t  about 4 

miles northwest of Coal Harbour and is reached by hel icopter  from the Port  

Hardy a i rpor t .  Glacial  d r i f t  and fores t  cover most of the surface of the 

property and topographic r e l i e f  i s  moderate. 

f a l l  of the year, heavy ra in  was experienced throughout the survey. 

A s  usual fo r  t h i s  area i n  the 

The claims covered, i n  whole or  pa r t ,  by t h i s  survey are  

l i s t e d  on the t i t l e  page of t h i s  report  and a re  shown on P la t e  2 on a 

sca le  of 1" = 1500'. 

Seigel Mk V I I  time-domain (pulse-type) induced polar izat ion 

equipment has been employed on t h i s  property. 

a ra t ing  of 2.5 kilowatts and equal on and off  times of 2.0 seconds. 

receiving un i t  w a s  a remote, ground-pulse type triggered by the  r i s i n g  

and f a l l i n g  primary voltages s e t  up i n  the ground by the t ransmit ter .  

The integrat ion of the t rans ien t  polar izat ion voltages takes place f o r  

0.65 seconds a f t e r  a 0.45 second delay time following the termination 

of the current on pulse. 

The transmitt ing uni t  had 

The 

The purpose of an induced polar izat ion survey i s  t o  map the 

subsurface d is t r ibu t ion  of metal l ical ly  conducting mineralization beneath 



the gr ids  covered. In  the present area such mineralization could include 

chalcopyrite, molybdenite, py r i t e  and other metal l ic  sulphide minerals. 

Metall ic minerals such as  graphite and magnetite as  w e l l  a s  non-metallic 

minerals such as  ch lor i te  and s e r i c i t e  can give responses not always 

distinguishable from sulphide mineralization. 

The three electrode array was employed for  the survey. For t h i s  

electrode array,  one current electrode and two potent ia l  electrodes t raverse  

t h e  prof i les  with an interelectrode spacing cal led "a". The second or  

i n f in i t e "  current electrode i s  placed a distance greater  than 5a from the I t  

measuring point which i s  defined as  the midpoint between the moving current 

electrode and the near po ten t ia l  electrode. 

observations w e r e  taken for  a = 400' and 8 0 0 ' .  Station in t e rva l s  were 

2 0 0 ' .  

with a = 200' and 100'. 

For the reconnaissance survey 

In areas of increased chargeabi l i t ies  d e t a i l  observations were taken 

A Scintrex MF-1 magnetometer was used for  the magnetic survey. 

This i s  a v e r t i c a l  force f l w g a t e  instrument with a reading accuracy of 

t 5 gammas on the  f ines t  scale .  

made by re fer r ing  to  a fixed base s ta t ion .  

by continually reading a fixed base s t a t ion  magnetometer. 

taken each 100' along the survey l i nes .  

For t h i s  survey base leve l  corrections were 

Diurnal corrections were made 

Readings were 

For the present survey, three l i nes  oriented north-south were 

cut and two were chained. The th i rd  was chained a t  the time of the survey. 

The distance between Lines A and B was 2000' while Lines B and C were 

2500' apart .  In  a l l ,  about 5.2 l i n e  miles of induced polar izat ion surveying 

and 4.5 l i n e  miles of magnetometer surveying were carr ied out. 

magnetometer survey of the south end of L C was cur ta i led  due t o  flooding. 

The 



GEOLOGY 

Government mapping reveals tha t  the southern par t  of the survey 

area is underlain by rocks of Upper Triassic  or  Jurass ic  Bonanza Subgroup 

which consis ts  of volcanic flows and breccias with some sediments. The 

northern pa r t  of the area i s  believed t o  be underlain by in t rus ive  rocks 

of the Coast Intrusions.  

contact near the centre of the property. 

of ten have p y r i t i c  zones, induced polar izat ion anomalies from such sources 

a re  not uncommon i n  the Port  Hardy area. 

* 

These two rock types meet along an east-west 

Since the volcanic rocks 

The ta rge t  of the present survey was a la rge  tonnage, low grade 

type deposit of copper sulphide mineralization which might occur within 

the in t rus ive  o r  volcanic rocks. 

DISCUSSION OF RESULTS 

P la t e  3, on the sca le  of 1" = 500' shows the chargeabili ty 

r e su l t s  i n  p ro f i l e  form. The v e r t i c a l  sca le  i s  1" = 10.0 milliseconds. 

Symbols explained i n  the legend have been used to  d i f f e ren t i a t e  between 

observations taken with d i f fe ren t  electrode spacings. 

P la te  4 shows the r e s i s t i v i t y  p ro f i l e s  on a sca le  of 1" = 500'. 

The v e r t i c a l  sca le  i s  2" = 1 logarithmic cycle with the l i n e  t race  taken 

as 1000 ohm-meters. An example of t h i s  sca le  i s  shown on the Plate .  

P la te  5 ,  a l so  on the sca le  of 1" = 500' shows the magnetic 

The v e r t i c a l  sca le  i s  1" = 500 gammas. prof i les .  

The chargeabili ty r e s u l t s  f o r  the north p a r t  of the gr id  ind ica te  

tha t  the background values are  less than 10.0 milliseconds and generally 

average about 7.0 milliseconds. With t h i s  background a uniform subsurface 

d is t r ibu t ion  of 1% by volume of meta l l ica l ly  conducting mineralization 
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would be expected to  add approximately 10.0 milliseconds t o  the background 

level .  

su f f i c i en t  dimensions may have economic s ignif icance,  areas exhibit ing 

chargeabi l i t ies  i n  excess of 10.0 milliseconds may be worthy of fur ther  

invest igat ion.  

Since deposits of low concentrations of base metal sulphides of 

A broad zone exhibit ing chargeabili ty responses i n  excess of 

10.0 milliseconds occurs on Line A from 10 S t o  33 S. 

amplitude on the 200' electrode spacing p ro f i l e  i s  28.0 milliseconds. 

These prof i les  a re  interpreted t o  indicate  a source containing about 2.5% 

by volume of metal l ical ly  conducting material. The source i s  interpreted 

t o  approach t o  within about 50' and probably closer  t o  the ground surface 

and t o  extend t o  500' or  more below surface. 

The peak chargeabili ty 

On Line B, chargeabili ty increases ranging up t o  peak values 

i n  excess of 50.0 milliseconds occur from about 20 S t o  35 S. The 

character of the p ro f i l e s  f o r  four electrode spacings i s  interpreted t o  

arise from a source about 500' i n  width, centred about 30 S and dipping 

s teeply northwards. 

i s  about 5% or  more by volume. 

more than 15'. 

The concentration of metal l ical ly  conducting material  

The depth t o  the source i s  not l i ke ly  

Further chargeabili ty increases occur south of 1 2  S on Line C. 

The 100' and 200' spacing p ro f i l e s  suggest a complicated d is t r ibu t ion  of 

small, near surface sources. The 400' electrode spacing p ro f i l e  suggests 

two la rger  bodies, one between 1 2  S and 19 S and the other extending from 

29 S beyond the south end of the l i ne .  A more quant i ta t ive  in te rpre ta t ion  

of these responses would be possible i f  50' electrode spacing observations 

were taken on Line C and i f  flanking l i nes  were surveyed. 

The observed r e s i s t i v i t i e s  range from about 200 t o  4,000 



ohm-meters while the average r e s i s t i v i t i e s  are  between about 1500 and 

2000 ohm-meters. On the north par t s  of the prof i les  r e s i s t i v i t i e s  and 

chargeabi l i t ies  increase with increasing electrode separation which suggests 

tha t  a layer of lower r e s i s t i v i t y  and chargeabili ty,  probably overburden, 

overl ies  a higher r e s i s t i v i t y  and chargeabili ty horizon, probably bedrock. 

A p r o f i l e  using one addi t ional  electrode spacing would be necessary t o  

allow an in te rpre ta t ion  of the depth of the overburden. 

The increased chargeabili ty zones on Lines B and C are  

accompanied, a t  l e a s t  i n  p a r t ,  by decreased r e s i s t i v i t i e s  while there  i s  

no r e s i s t i v i t y  correlat ion for  the chargeabili ty increases on L A .  

r e s i s t i v i t y  decreases could be caused by an increased metal l ical ly  conducting 

content of the rock, a change i n  rock types a t  about 25 S o r  possibly by 

fractur ing o r  a l t e r a t ion  of the rocks south of 25 S on Lines B and C. 

These 

Since the chargeabili ty and r e s i s t i v i t y  charac te r i s t ics  i n  the 

anomalous zones on the three survey l i nes  a re  somewhat d i f fe ren t  and 

because of the wide i n t e r l i n e  spacing, a line-to-line correlat ion of the 

anomalous zones would have t o  be substantiated by intermediate t raverses  

o r  some other anc i l la ry  information. 

The magnetic prof i les  show very narrow, steep gradients with 

r e l i e f  of 500 gammas between s t a t ions  100' apar t  not uncommon. 

p ro f i l e s  are  qu i t e  typ ica l  of ground magnetometer surveys over extrusive 

rocks which of ten have i r regular  d i s t r ibu t ions  of magnetite. 

These 

An attempt has been made t o  f i l t e r  out the high frequency 

d is tor t ions  l i ke ly  due t o  s m a l l ,  near surface sources i n  order t o  enhance 

lower frequency responses which may be more indicat ive of important ,  

changes i n  the character of the bedrocks. 

high frequency "noise" i s  equal t o  o r  greater  than tha t  of the expected 

Since the amplitude of the 
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low frequency "signal", i t  is not considered worthwhile t o  apply 

s t a t i s t i c a l  techniques. The smoothed prof i les  shown on Pla te  5 have 

therefore been drawn simply by mentally averaging the surrounding values. 

The most pronounced feature  of the smoothed prof i les  is a 

magnetic high of about 1000 gammas amplitude centred near 5 S on L B 

which may cor re la te  with a s imilar  increase near the baseline on L C. 

There a re  no magnetic responses which can be sa id  t o  cor re la te  t o  the 

bodies causing the increased chargeabili ty responses although the magnetic 

d i s tor t ions  between 25 S and 35 S on L B may arise i n  pa r t  from minerals 

such as pyrrhot i te  or  magnetite which may contribute t o  the increased 

induced polar izat ion responses. 

CONCLUSIONS AND RECOMMENDATIONS 

The present induced polar izat ion survey has revealed three 

zones, one on each survey l i n e ,  which exhibi t  chargeabili ty responses 

which could a r i s e  from subsurface concentrations of from 2% t o  greater  

than 5% by volume of metal l ical ly  conducting material  such as  sulphides, 

graphite o r  other minerals known t o  give induced polar izat ion responses. 

While the increased chargeabili ty zones a re  adjacent to  each other,  

fur ther  data on intermediate l i nes  would be required to allow a de f in i t e  

line-to-line correlat ion.  

A magnetometer survey has revealed tha t  the rocks underlying 

the gr id  exhibi t  loca l ly  varying magnetic suscep t ib i l i t i e s  typ ica l  of 

volcanic rocks. 

been noted. 

One possible zone of increased magnetic i n t e n s i t i e s  has 

None of the chargeabili ty,  r e s i s t i v i t y  or  magnetic r e s u l t s  

reveal an east-west intrusive-volcanic contact believed t o  occur near 

----[17] 



the c e n t r e  of the proper ty .  

S ince  t h e  sources  of the  increased  c h a r g e a b i l i t y  responses  are 

i n t e r p r e t e d  t o  approach t h e  ground s u r f a c e ,  i t  is recommended t h a t  

geo log ica l  and geochemical s t u d i e s  be  c a r r i e d  o u t  t o  determine i f  the 

p r e s e n t  responses  may be  due t o  base  metal type  su lph ides .  

i n v e s t i g a t i o n s  are favourable ,  t renching  o r  diamond d r i l l i n g  may be  

warranted.  

would appear t o  be  the optimum d r i l l  h o l e :  

I f  t hese  

On t h e  b a s i s  of t h e  geophysical  d a t a  a lone ,  the fol lowing 

COLLAR DIRECTION DIP MINIMUM DEPTH - 
L B, 27 S South -45O 300 ' 

I f  an i n i t i a l  d r i l l  ho le  shows favourable  r e s u l t s ,  a d d i t i o n a l  

d r i l l i n g  can be  recommended from the p r e s e n t  d a t a  a l though p r i o r  induced 

p o l a r i z a t i o n  surveying  on in t e rmed ia t e  l ines  may be  adv i sab le .  I 
Respec t fu l ly  submit ted,  

SEIGEL ASSOCIATES LIMITED 

P'" J. Fominoff. B.A.Sc. 

Jon G. Baird,  B.Sc., P.Eng. 
Consul t ing Geopkysicisr. 

I Vancouver, B. C. 
November 18, 1970 



DOMINION OF CANADA: 
i 

a geophysical  survey on behalf  of @after af 
Perry ,  b o x  and Kaufman, Inc. 

PROVINCE OF BRITISH COLUMBIA. } i n  
To WIT: 

8, L. A. Merr i f i e ld  f o r  Se ige l  Associates  Limited 

of 750 - 890 West Pender Street ,  Vancouver 

in the Province of British Columbia, do solemnly declare that an induced p o l a r i z a t i o n  survey has  
been executed on some IDA claims,  Holberg I n l e t ,  P o r t  Hardy area, B r i t i s h  Columbia 
between September 28 t o  November 25, 1970. 

(1) Wages : 
T. Guemier  15  1 /2  days @ $35.00/daY $542.50 
G. Budge11 15  1 /2  days @ $27.50/day 426.25 
R. Paradis  15  1 /2  days @ $27.50/day 426 . 25 
W. Murray 15  1/2 days @ $27.5o/daY 426.25 

426.25 
$2,247.50 $2,247.50 

(2) Transpor ta t ion  & shipping t o  t h e  job  357.00 

(3) Transpor ta t ion  on t h e  job  83.90 

( 4 )  Food & l i v i n g  expenses 934.03 

(5) Use of geophysical equipment 
15 1 /2  days @ $3O.OO/day 465 . 00 

(6) Magnetometer survey - 5.7 l i n e  miles 399 . 00 

(7)  Pa id  t o  Se ige l  Associates  Limited 
t o  cover geophys ic i s t ’ s  superv is ion ,  
c a l c u l a t i n g ,  p l o t t i n g  and fairdrawing 
d a t a  and prepara t ion  of f i n a l  r epor t s .  1,933.74 

$6,420.17 

And 1 make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the “Canada Evidence Act.” 

Declared before me at the City 1 
I 
I 

, in the I of Vancouver 

Province of British Columbia, this 30th 

day of March, 1971 , A.D. i 
7 - ,/ 

\ ”/ / ‘. . 

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

Sub-mini,, Record- 
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