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SUMMARY 

During the period April 14th t o  April 2 8 t h ,  1971, Eagle 

Geophysics Limited carried o u t  an Induced Polarization ( IP )  survey 

on par ts  o f  a copper prospect, a t  Kennedy Lake, near Princeton, 

Bri t ish Columbia on behalf o f  Falcon Explorations Limited. 

Four geochemi cal l y  anomal ous copper areas were checked 

In only one case was an IP anomaly approximately by IP methods. 

coincident w i t h  a geochemical soi 1 anomaly. 

f i e l d  investigation i s  recommended fo r  t h i s  anomaly prior t o  

A detai  led geological 

considering the selection o f  a d r i l l  target .  

cj 
A small , weak, poorly regarded IP anomaly located within 

the main geochemically anomalous copper area i s  n o t  the cause of 

the h i g h  copper soil survey values and is  no t  recommended for 

dri  11 i n g .  
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.l. INTRODUCTION 

c, 

A t  the request of Mr. R. Jury of Alrae Engineering Limited 
4 

an Induced Polarization (IP)  survey was carried o u t  by Eagle Geophysics 

Limited on a copper prospect a t  Kennedy Lake, near Princeton, Bri t ish 

Col umbi a f o r  Fa1 con Explorations Limi ted. 

d u r i n g  the period April 14th t o  April.  2 8 t h ,  1971. 

This survey was completed 

One potent ia l ly  interest ing area of the property d i r ec t ly  

adjoins the property of the Similkameen Mining Company, a subsidiary 

of Newmont Mining Corporation, on which a 15,000 ton per day concentrator 

i s  presently being bui l t .  

The property i s  located about 10 miles south of Princeton. 

The main Hope-Princeton highway passes through claims X309 and X311. 

A good gravel road, su i tab le  f o r  two wheel drive vehicles,  leading t o  

vacation cabins on Kennedy Lake has been extended t o  the northwest f o r  

a distance of several thousand f ee t .  This allows adequate access t o  

the northern claim group. The southern claim group, the Claire claims, 

l i e  about 2 ; O O O  f e e t  west of the road leading t o  Kennedy Lake. 

The purpose of the IP survey was t o  evaluate the significance 

of four geochemically anomalous copper zones located by previously 

completed s o i l  sampling techniques. 

.. . 
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2 .  INSTRUMENT SPECIFICATIONS Q 

c, 

The IP equipment used t o  carry out this work was a time domain 

measuring system manufactured by Huntec Limited of Toronto, Ontario. 

T h e  system consists basically of three units , a receiver ,  a 

t ransmit ter  and a motor generator. The t ransmit ter ,  which provides a 

maximum o f  7.5 kw d.c. t o  the ground, obtains i t s  power from a 7 .5  kw 

400 cycle,  three phase generator driven by a gasoline engine. 

r a t e  of the transmitter i s  1.5 seconds current "ON" and 0.5 seconds current 

"OFF" w i t h  the pulses reversing continuously in polar i ty .  The data recorded 

i n  the f i e l d  consists of careful measurements o f  the current ( I g )  i n  amperes 

flowing t h r o u g h  C1 and C2, the primary voltage ( V  ) appearing between the 

potential  electrodes P1 and P2 d u r i n g  the current "ON" par t  of the cycle,  

and a secondary o r  overvoltage (V,) appearing between P1 and P2 d u r i n g  the 

current "OFF" par t  of the cycle. 

The cycling 

P 

The apparent chargeabili ty (Ma) i s  calculated by dividing the 

secondary voltage by the primary voltage and mu1 t i  plying by 400, whi ch 

i s  the sampling time in milliseconds o f  the receiver u n i t .  

r e s i s t i v i t y  ( f a )  in ohm-metres i s  proportional t o  the r a t i o  of the 

The apparent 

primary voltage and the measured current;  the proportionali ty fac tor  

depending on the geometry o f  the array used. 

r e s i s t i v i t y  obtained are  cal led apparent as they a re  values which t h a t  

The chargeabili ty and 

portion o f  the ear th  sampled would have i f  i t  were homogeneous. 

ear th  sampled is  usually inhomogeneous, the calculated apparent chargeabili ty 

As the 

and r e s i s t i v i t y  are  functions 'of the actual chargeabili ty and r e s i s t i v i t y  of 

the rocks. . -  c;, 
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3 .  SURVEY SPECIFICATIONS 0 
The pole-dipole array was used for  t h i s  I P  survey. In t h i s  

array the current electrode C1 and the two potential  electrodes P1 and 

P2 are  moved i n  unison along the l ines  t o  be surveyed. The second current 

electrode C 2  i s  grounded an " i n f i n i t e "  distance away, which i s  i n  f a c t  ten 

times or more the distance between C1 and P, .  The dipole length ( x ) ,  t h a t  

i s  the distance between P1 and P2 determines mainly the s e n s i t i v i t y  of the 

array being used w i t h  respect to  the s ize  of the body being sought. The 

electrode separation, t ha t  i s  the distance ( n x )  between C1 and P1 ,  i s  equal 

t o  or some multiple of the distance between P1 and P2.  

determines mainly the depth of  penetration of the array being used w i t h  

This distance 

respect t o  the s i ze  of the body being sought. 

0 The survey l i n e s  on t h i s  property a re  400 f e e t  apar t .  Selected 

l i nes  were surveyed w i t h  the dipole length ( x )  equal t o  200 f e e t  and 

measurements were made f o r  the f i r s t  and second electrode separations,  

t h a t  is  fo r  n = l  and n=2.  Additional de ta i l  surveying on the Valley g r i d ,  

with x equal t o  100 f e e t  was also carr ied o u t  on l i ne  1 from 43+50NE t o  

51+50NE; measurements were made f o r  n= l  and n=2.  Similar de t a i l  surveying, 

on the Claire 1 and 2 g r id ,  w i t h  x equal t o  100 f e e t  was coiiipleted on l i ne  4 

from 15+50S t o  26+50S; measurements were made f o r  the f i r s t  electrode separa- 

t i o n  only, t ha t  i s  fo r  n=l . 

The use of a 200 foot  dipole length fo r  the reconnaissance survey 

and a 100 foot dipole length fo r  the de ta i l  work, along with the appropriate 

electrode separations,  has adequately tes ted the four geochemically anomalous 

zones on the property. 

the copper as indicated by the geochemical so i l  survey. In this respect 

This work has not however pin-pointed the source of 

fur ther  geological s tudies  are required. 
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4 .  PRESENTATION OF DATA 

(3 

The data obtained from the I P  survey of the area described 

i n  this report  are  presented on three map sheets which are  folded in to  

the map pocket a t  the end of t he , r epor t .  

Map sheet number E159-1 ( sca le  1"=400 f e e t ) ,  shows the location 

of the I P  survey l ines  and t h e i r  re la t ion  t o  the geochemically anomalous 

zones. 

Map sheet number E159-2 ( sca le  1"=200 f e e t ) ,  shows the prof i les  

of apparent chargeabili ty and corresponding apparent r e s i s t i v i t y  obtained 

from surveying the Valley g r i d .  

plotted a t  a scale  o f  e i t h e r  1"=5 milliseconds, 1"=10 milliseconds o r  

1"=20 milliseconds, as indicated on each individual l i n e .  The apparent 

r e s i s t i v i t y  prof i les  a re  a l l  plotted a t  a scale  of 2 inches equals 1 

1 ogari thmi c cycle. 

The apparent chargeabili ty prof i les  a re  

Map sheet number E159-3 ( sca le  1"=200 f e e t ) ,  shows the prof i les  

of apparent chargeabili ty and corresponding apparent r e s i s t i v i t y  obtained 

from surveying the Claire 1 and 2 g r i d .  The apparent chargeabili ty prof i les  

a re  plotted a t  a scale o f  e i the r  1"=5 milliseconds or 1"=10 milliseconds, as 

indicated on each individual l ine .  The apparent r e s i s t i v i t y  prof i les  a re  

a l l  plot ted a t  a scale  o f  2 inches equals 1 logarithmic cycle. 
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5. DISCUSSION OF RESULTS 

Induced polarization in te rpre ta t ion  procedures have been most 

completely developed in s i tua t ions  of mineralized horizontal layering where 

the electrode separations used are  small compared w i t h  the l a t e ra l  extent  

of the mineralized bodies. 

l a t e ra l  extent a re  practical  examples where such in te rpre ta t ion  procedures 

Geologically the porphyry coppers of large 

can be used to  best  advantage. 

I n  the case of more confined bodies, where the electrode separa- 

t ions used a re  often large compared w i t h  the l 'ateral  extent o f  the bodies 

themselves, the complex problem of resolving the combined e f f ec t s  of depth, 

width, thickness,  dip and t rue  chargeabili ty of such bodies together w i t h  

the physical charac te r i s t ics  of the overburden and country rocks have only 

recently been studied i n  d e t a i l .  

as y e t ,  unpublished. 

solut ions,  type curves obtained from theoret ical  invest igat ions,  the r e s u l t s  

obtained from computer and tank model s tudies  p l u s  experience gained from 

surveys over known orebodies i n  similar geological environments. 

The results from much of this work remain, 

Interpretat ion must therefore be based on empirical 

5.1 Geology 

A t  the time of writing no detai led geological mapping of the 

property has been undertaken by the present owners. 

Briefly the property is  under1 a i  n by volcanic t u f f s  and argi 11 i t e s  . 
Limestones, sandstones and more strongly metamorphosed argi 11 i t e s  have a1 so 

been observed. 
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5.2 The Valley Grid 

The main portion of t h i s  gr id  i s  underlain by the most extensive 

The so i l  anomaly i s  about 2,000 geochemical so i l  anomaly on the property. 

f e e t  long and a few hundred f e e t  wide. I t  appears t o  be underlain by 

volcanic tu f f s .  

Two d i s t i n c t  chargeabili ty backgrounds were observed on each of 

the f ive  main l ines  which traversed the so i l  anomaly. 

of the g r i d  i s  underlain by rocks hav ing  an apparent chargeabili ty o f  

approximately 25 milliseconds. 

The southwest portion 

These rocks a re  most probably a r g i l l i t e s .  

The northeast  portion of the gr id  i s  underlain by rocks having an apparent 

chargeabi 1 i t y  of approximately 4 t o  5 m i  11 i seconds. 

volcanic tuf f  occur on this portion of the gr id .  

contact between the a r g i l l i t e s  and volcanic tu f f s  i s  shown on map sheet 

number E159-1. Further evidence f o r  the existence and location of t h i s  

contact i s  shown by a strong l i nea r  r e s i s t i v i t y  low which coincides w i t h  

the contact as  interpreted from the chargeabili ty data alone. 

i s  roughly paral le l  t o  the valley f loor  b u t  i s  some 800 t o  1,000 f e e t  south- 

west of i t .  

Extensive outcrops o f  

The interpreted geological 

0 

T h i s  contact 

There i s  no d i s t i n c t  change i n  the r e s i s t i v i t y  pattern d i r ec t ly  

over the valley f loor  which may indicate the existence of a f a u l t  through 

the valley. 

optimum f o r  the detection of f a u l t s .  

Such a f a u l t  may e x i s t  however since the array used i s  not 

The strong r e s i s t i v i t y  low along the interpreted geological contact 

may indicate  a water f i l l e d ,  sheared contact zone or a strong a l t e r a t ion  of 

the mineral assemblage w i t h i n  the contact zone i t s e l f ,  Based on the charge- 
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a b i l i t y  data alone there is  no recognizable anomaly along the contact.  

However in view of the high (about 25 milliseconds) inherent chargeabili ty 

of the a r g i l l i t e s ,  a s ign i f icant  mineral deposit could conceivably remain 

undetected i f  i t  occurred within the a r g i l l i t e s  or  along the contact between 

the argi 11 i t e s  and the volcani cs. 

the existence of a mineral deposit a t  e i t h e r  of these locations i s  not 

I n  the present geological environment 

considered a strong poss ib i l i ty .  

There i s  l i t t l e  difference i n  the apparent r e s i s t i v i t i e s  as  

measured over the a r g i l l i t e s  o r  the volcanic rocks. In  both cases the 

apparent r e s i s t i v i t i e s  vary from about 300 to  1000 ohm-metres. 

There i s  a weak anomaly near the northeast end of l i ne  1 .  T h i s  

anomaly was detai led with x=100 f e e t  and taking measurements f o r  n=l and 

n=2 (see map sheet number E159-2). From a study o f  the four electrode 

separations across the zone i t  i s  c lear  t h a t  the source o f  the anomaly i s  

narrow, probably less  than 50 f e e t  wide, and very shallow. 

possible to  t race  t h i s  anomaly along s t r i k e  i n  a southeasterly d i rec t ion ,  

since work i n  progress on re-routing o f  the Hope-Princeton highway made 

I t  was not 

i t  hazardous t o  both geophysical personnel and equipment. A very s l i g h t  

increase i n  chargeabili ty was observed on l i ne  2 ,  on s t r i k e  with the 

anomaly on l i ne  1 ,  
, i,’ 

k*> 

The anomaly has i t s  s t rongest  expression where the source appears ‘‘i 

t o  sub-outcrop beneath shallow overburden d i r ec t ly  under the valley f loo r  

a t  s t a t ion  48+00NE on l i n e  1.  A good deal o f  outcrop was observed on l i n e  . 

Q- 
2 a t  the location where a s l i g h t  (on strike) increase i n  chargeabili ty was 

measured. 
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This anomaly is not the source of the copper so i l  anomaly 

and i s  regarded by the wri ter  as a very low p r io r i ty  t a rge t  f o r  any 

addi t ional form of exploration. 

The prof i les  obtained from checking two smaller copper so i l  

anomalies are  a l so  shown on map number E159-2. These prof i les  extend 

from s ta t ion  11+00NE to ’ s t a t ion  37+00NE on l ine  7 and from 15+00SW t o  

9+00NE on the southwest portion of l i ne  5. 

readings are  uniformly high,indicating the presence of a r g i l l i t e s  on this 

On l i n e  7 the chargeabili ty 

par t  of the property. The chargeabili ty readings a re  uniformly low on 

the southwest portion of l i ne  5 ,  where several small outcrops of a 

reddish rock of volcanic origin were observed. 

worthy o f  further investigation, was detected over either of the small * 

copper so i l  anomalies which were ihecked by these two l ines .  

No s igni f icant  IP response, 

c;, 
5 . 3  The Claire 1 and 2 Grid 

I n i t i a l l y  l i ne  5 was surveyed on t h i s  g r i d  t o  tes t  a long, narrow 

copper s o i l  anomaly approximately coincident with a swamp. An IP response, 

coincident w i t h  the copper s o i l  anomaly, was measured on l ine 5. In view 

o f  this,  lines 3 ,  4 and 6 were surveyed t o  determine the s t r i k e  l e n g t h  of 

the anomaly. 

The IP response has a strike l e n g t h  of about 800 f e e t  and i s  caused 

by a f a i r l y  narrow, shallow source which is  paral le l  t o  or  along a possible 

contact between two rock types having d i f fe ren t  apparent chargeabi l i t ies .  

The higher chargeabili ty rocks t o  the north of the swamp are  most probably 

a r g i l l i t e s .  

of the swamp may a lso  b e  a r g i l l i t e s  since here the apparent r e s i s t i v i t y  

However the seemingly lower chargeabili ty rocks t o  the south G2 
’ readings. indicate  an increase i n  depth  o f  overburden which  a lso tends t o  

decrease the apparent. chargeabi 1 i t y  response. 



- 9 -  

Several geological s i tua t ions  could produce t h i s  anomaly. If  

the a r g i l l i t e s  dip gently t o  the south, o r  the overburden thickness 

increases towards the s o u t h ,  and argi 11 aceous rocks have been exposed 

o r  almost exposed by erosion i n  the swampy creek bottom, then such an 

anomaly could resu l t .  

s teeply then a band of argil laceous rocks lying d i r ec t ly  below the swamp 

and contained within a much lower chargeabili ty rock uni t  could a l so  

produce such an anomaly. 

On the other hand, i f  the a r g i l l i t e s  dip very 

Prior t o  carrying o u t  any d r i l l i n g  on this anomaly a detai led 

geological investigation o f  the rocks i n  the immediate v i c in i ty  of the 

anomaly i s  necessary. 

! 
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4 

6.  CONCLUSIONS AND RECOMMENDATIONS 

c) 

From a study of the I P  data obtained from surveying four areas 

of anomalous copper so i l  values i t  has been concluded tha t : -  

( a )  I n  view of the extremely small dimensions of the weak anomaly 

located a t  approximately 48+00NE on l ine  1 o f  the Valley gr id  

no fur ther  exploration i n  the form of d r i l l i n g  i s  warranted. 

( b )  The source of the copper so i l  anomaly on the Valley gr id  was 

undetected by the IP survey. 

(c)  A number of geological s i tua t ions  of no economic importance could 

cause the anomaly detected most c lear ly  a t  s t a t ion  20+00S on l i n e  4 

of the Claire 1 and 2 g r i d .  A geological f i e l d  study of this anomaly 

i s  de f in i t e ly  warranted. 

(d )  Interpretat ion d i f f i c u l t i e s  a r i s e  when u s i n g  IP methods t o  search 

, fo r  sulphide deposits i n  areas where some of the rock types encountered 

have high i n t r i n s i c  chargeabili t y  responses. 

sulphide deposits i n  h i g h  chargeabi 1 i t y  rocks may remain undetected by 

IP methods. 

Under these conditions 

Based on a review of the geological and geochemical data avai lable  

and the geophysical data col lected,  i t  is  recommended t h a t  the following 

programme of work be carr ied out on the property:- 

(1) Carry out a detai led geological f i e l d  investigation of the anomaly 

located on the Claire 1 and 2 g r i d .  

drill a hole, based on d i p  and s t r i k e  a t t i t udes  determined by the 

I f  t h i s  work i s  encouraging 
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geological f i e l d  work, t o  in te rsec t  a point 75 f e e t  ver t ica l ly  below 

s t a t ion  2O+OOS on l i ne  4. The t o t a l  length o f  this hole should be 

not less than 250 f ee t .  

(2) Carry out a br ief  geological examination of the volcanic rocks located 

i n  the immediate vicini ty  o f  the small anomaly'detected on l ine  1 of 

the Valley grid.  

findings of the geological examination. 

Base any additional exploration work mainly on the 

Based on the IP survey alone, no further work i s  recommended a t  

the present time on any of the remaining geochemically anomalous areas 

investigated by the IP survey. 

I Respectfully submitted , 

EAGLE GEOPHYSIJS -LI.MITEG 
- -  

~ +'- 

May 1971 ' 

...' ' 
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