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INTRODUCTION 

During the p e r i o d June 25, 1970 to J u l y 12, 1970 T r i - C o n 

E x p l o r a t i o n Surveys L t d . of North Vancouver, B.C. conducted a 

program of ground magnetometer, electromagnetometer and induced 

p o l a r i z a t i o n s u r v e y i n g over a group of c l a i m s known as the K e l s a l 

group, i n the K e l s a l l Lake a r e a , A t l i n Mining D i v i s i o n , P r o v i n c e 

of B r i t i s h Columbia. The survey was- conducted on b e h a l f of P a c i f i c 

Petroleums L t d . 

The purpose of the electromagnetometer survey was to t r y and 

d e l i n e a t e any conductors i n d i c a t i v e of massive m i n e r a l i z a t i o n or 

f a u l t s t r u c t u r e s , w h i l e the induced p o l a r i z a t i o n survey was under­

taken to t r y to l o c a t e e i t h e r d i sseminated or massive s u l p h i d e 

m i n e r a l i z a t i o n . The ground magnetometer survey was completed to 

t r y and d e t e c t any magnetic p a t t e r n s i n d i c a t i v e of s t r u c t u r e or 

l i t h o l o g y which upon c o r r e l a t i o n w i t h the other survey data would 

a i d i n determining the s i g n i f i c a n c e of any induced p o l a r i z a t i o n , 

or electromagnetometer anomalies. 

LOCATION AND ACCESS 

The K e l s a l c l a i m group i s s i t u a t e d on the southwestern shore 

of K e l s a l l Lake, longitude 136° 35'W, l a t i t u d e 59° 47'N, A t l i n 

Mining D i v i s i o n , P rovince of B r i t i s h Columbia. 

F a c i l e a c c e s s to the property i s by f l o a t equipped a i r c r a f t 

from Whitehorse, Yukon T e r r i t o r y a d i s t a n c e of some 80 m i l e s . I f 

n e c e s s a r y the property can be reached by foot from a rough road which 

branches o f f the Haines U.S.A. to Haines J u n c t i o n Yukon, r e d d and 

terminates a t the western end of K e l s a l l Lake. 

THE PROPERTY 

The m i n e r a l c l a i m s on which the surveys were completed a r e l i s t e d 

as f o l l o w s : 

Claims Record Numbers 

K e l s a l #1-32 13212H - 13243H 
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SURVEY SPECIFICATIONS  

The Magnetometer Survey 

The magnetometer survey was conducted u s i n g a Sharpe MF-1 

Flux g a t e magnetometer. T h i s instrument measures the v e r t i c a l com­

ponent of the e a r t h * s magnetic f i e l d to an ac c u r a c y of 10 gammas. 

C o r r e c t i o n s f o r d i u r n a l v a r i a t i o n were made by t y i n g i n t o p r e v i o u s l y 

e s t a b l i s h e d base s t a t i o n s a t i n t e r v a l s not exceeding two hours. 

Readings were taken a t 100 foot i n t e r v a l s along the t r a v e r s e l i n e s . 

The Electromagnetometer Survey 

T h i s survey was conducted u s i n g a Ronka EM 16. T h i s instrument 

a c t s as a r e c e i v e r o nly. I t u t i l i z e s the primary e l e c t r o m a g n e t i c 

f i e l d s generated by VLF marine communication s t a t i o n s . These 

s t a t i o n s operate a t a frequency between 15-25 KHZ, and have a v e r t i c a l 

antenna-current r e s u l t i n g i n a primary h o r i z o n t a l f i e l d . Thus, the 

EM 16 measures the inphase and quadrature components of the v e r t i c a l 

secondary f i e l d i n terms of the primary h o r i z o n t a l f i e l d p r e s e n t . 

For maximum c o u p l i n g , a t r a n s m i t t e r s t a t i o n l o c a t e d i n the same 

d i r e c t i o n as the g e o l o g i c a l s t r i k e should be s e l e c t e d , s i n c e the 

d i r e c t i o n of the h o r i z o n t a l e l e c t r o m a g n e t i c f i e l d i s p e r p e n d i c u l a r 

to the d i r e c t i o n of the t r a n s m i t t i n g s t a t i o n . 

Readings were taken a t 50 foot i n t e r v a l s and the data f i l t e r e d 

i n the f i e l d by the operator as d e s c r i b e d by D.C. F r a s e r , Geophysics 

V o l . 34, No. 6 (December 1969). The advantage of t h i s method i s t h a t 

i t removes the dc and a t t e n u a t e s long s p a t i c a l wave l e n g t h s to i n ­

c r e a s e r e s o l u t i o n of l o c a l anomalies, and phase s h i f t s the d i p -

angle data by 90 degrees so t h a t c r o s s o v e r s and i n f l e c t i o n s w i l l be 

transformed i n t o peaks to y e i l d contourable q u a n t i t i e s . 

The Induced P o l a r i z a t i o n Survey 

The induced p o l a r i z a t i o n survey was conducted w i t h a Hewitt 

1KW I.P . t r a n s i e n t p u l s e type u n i t deployed i n the Wenner e l e c t r o d e 

c o n f i g u r a t i o n w i t h an " a " s p a c i n g and t r a v e r s e i n t e r v a l of 200 f e e t . 
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I n the p u l s e ( a l s o known as time domain) method a steady d i r e c t 

c u r r e n t i s impressed i n t o the ground f o r a few seconds, a b r u p t l y 

terminated f o r a s h o r t time ( u s u a l l y equal to the l e n g t h of p u l s e 

time) and then a steady c u r r e n t i s impressed i n the r e v e r s e d i r e c t i o n 

f o r a few seconds and then a b r u p t l y terminated f o r a few seconds. 

T h i s i s one c y c l e which can be repeated. A f r a c t i o n of a second 

a f t e r each c e s s a t i o n of the c u r r e n t p u l s e the decay v o l t a g e i s 

i n t e g r a t e d and measured. The c u r r e n t and t o t a l i n t e g r a t e d primary 

v o l t a g e and t o t a l i n t e g r a t e d decay v o l t a g e a r e then recorded f o r the 

given number of c y c l e s . From these t h r e e measurements the charge-

a b i l i t y i n m i l l i v o l t s / v o l t and apparent r e s i s t i v i t y i n ohm-feet a r e 

c a l c u l a t e d . The v a l u e s c a l c u l a t e d a r e then p l o t t e d a t the c e n t e r 

p o s i t i o n of the a r r a y f o r a given s e t of r e a d i n g s . 

The Survey G r i d and Data P r e s e n t a t i o n 

The su r v e y s were conducted on a t r a v e r s e g r i d w i t h l i n e s 

o r i e n t a t e d i n a NE-SW d i r e c t i o n turned o f f every 300 f e e t from a 

NW-SE d i r e c t e d b a s e l i n e . 

The magnetometer and electromagnetometer surveys were conducted 

on every l i n e . Some 17 l i n e m i l e s of magnetometer s u r v e y i n g and 

some 17 l i n e m i l e s of electromagnetometer s u r v e y i n g were conducted. 

The survey data accompanies t h i s r e p o r t as contour maps drawn a t 

a s c a l e of l n = 3 0 0 f e e t and a r e l i s t e d as f o l l o w s : 

F i g u r e 2. Magnetic I n t e n s i t y - c o n t o u r e d a t 500 gamma 

i n t e r v a l s . 

F i g u r e 3. Electromagnetometer, dip-angle, contoured a t 

5°, 10°, 15° and 20' 

F i g u r e 4. Induced p o l a r i z a t i o n c h a r g e a b i l i t y - c o n t o u r e d 

a t 1 m i l l i s e c o n d i n t e r v a l s to a l e v e l of 11 

m i l l i s e c o n d s . 

F i g u r e 5. Induced p o l a r i z a t i o n - r e s i s t i v i t y - c o n t o u r e d 

l o g a r i t h m i c a l l y a t 1000, 1500, 2000, 3000, 

5000. 7500 and 10,000 ohm-feet l e v e l s . 

F i g u r e 6. I n t e r p r e t a t i o n Map 
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DISCUSSION OF RESULTS 

The ground magnetometer data ( F i g u r e 2) shows c o n s i d e r a b l e 

v a r i a t i o n i n magnetic i n t e n s i t y from a minimum of some 3400 

gammas to a maximum of some 11,250 gammas. The g e n e r a l magnetic 

trend and a r e a s of hig h magnetic i n t e n s i t y a r e i l l u s t r a t e d on the 

i n t e r p r e t a t i o n map ( F i g u r e 6 ) . The p r i n c i p l e f e a t u r e on the magnetic 

contour map i s the n o r t h w e s t - s o u t h e a s t e r l y t r e n d i n g magnetic r i d g e . 

T h i s magnetic r i d g e c o n t a i n s a r e a s of r e l a t i v e l y c o n centrated h i g h 

magnetic s u s c e p t i b i l i t y m a t e r i a l as i s i l l u s t r a t e d by the "Magnetic 

High" a r e a s and appears to be d i s s e c t e d by almost N-S and E-W 

o r i e n t a t e d magnetic l i n e a r s . 

The electromagnetometer data ( F i g u r e 3) shows a s e r i e s of pron­

ounced N-S, E-W and NW-SE tr e n d i n g conductors. These e l e c t r o m a g n e t i c 

conductors appear to r e f l e c t s t e e p l y dipping f a u l t p l a n e s , and i n some 

p l a c e s c o i n c i d e w i t h the magnetic l i n e a r s . On F i g u r e 6, the i n t e r ­

p r e t a t i o n map, the a r e a s of hig h e l e c t r o m a g n e t i c response a r e i l l u s ­

t r a t e d as conductors and the weaker but continous responses a r e shown 

as i n f e r r e d f a u l t s . 

The induced p o l a r i z a t i o n c h a r g e a b i l i t y d a ta v a r i e s from a 

background of some 2 m i l l i s e c o n d s to a hig h of some 17.5 m i l l i s e c o n d s . 

I n g e n e r a l , the c h a r g e a b i l i t y v a l u e s which can be consi d e r e d anomalous 

a r e as f o l l o w s : 

6- 7 m i l l i s e c o n d s - p o s s i b l y anomalous 

7- 9 milliseconds-anomalous 

9-and above-strongly anomalous 

Three i n t e r e s t i n g a r e a s of anomalous c h a r g e a b i l i t y have been 

d e l i n e a t e d and designated A, B and C i n order of i n t e r e s t . C o r r ­

e l a t i o n of the e l e c t r o m a g n e t i c and c h a r g e a b i l i t y data i n d i c a t e s 

t h a t the c h a r g e a b i l i t y anomalies may p o s s i b l y be s t r u c t u r a l l y con-

t r o l e d . 

C h a r g e a b i l i t y Anomaly A i s d e f i n i t e l y anomalous. I t oc c u r s near 

the western f l a n k of the magnetic r i d g e a t an i n t e r s e c t i o n of N-S, 

E-W and NW-SE f a u l t s . 
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C h a r g e a b i l i t y anomaly B i s much s m a l l e r i n s i z e but i s i n t e r e s t i n g 

i n t h a t i t occurs i n an a r e a of low magnetic i n t e n s i t y . 

C h a r g e a b i l i t y anomaly C i s not f u l l y d e f i n e d because of deep snow, 

however, i t appears to be a s s o c i a t e d w i t h a r e a s of h i g h magnetic i n ­

t e n s i t y . S e v e r a l hand specimens of s t r o n g l y m a g n e t i c - p y r i t e im­

pregnated sheared a n d e s i t i c r o c k s were taken i n t h i s a r e a . Rock of 

t h i s type may be the cause of t h i s anomaly. There a r e no h i g h i n ­

duced p o l a r i z a t i o n responses a s s o c i a t e d w i t h the s t r o n g e l e c t r o m a g n e t i c 

conductors. T h i s would suggest t h a t the conductors a r e caused by 

l o c a l i n c r e a s e s i n aqueous s o l u t i o n s and/or c l a y m i n e r a l s along the 

f a u l t p l a n e s . 

The induced p o l a r i z a t i o n r e s i s t i v i t y data shows c o n s i d e r e a b l e 

v a r i a t i o n s from a low of some 800 ohmn f e e t to a high of some 120,000 

ohmn f e e t . G e n e r a l l y the r e s i s t i v i t y v a l u e s above 5000 dhmn f e e t a r e 

i n d i c a t i v e of l a r g e amounts of outcrop w h i l e v a r i a t i o n s i n the r e s i s ­

t i v i t y data below t h i s l e v e l could be a t t r i b u t e d to changes i n the 

p h y s i c a l c h a r a c t e r i s t i c s and depth of the overburden. 

CONCLUSIONS 

The ground magnetometer survey l o c a t e d a l a r g e NW-SE tr e n d i n g 

magnetic r i d g e which r e p r e s e n t s a magnetite b e a r i n g h o r i z o n . T h i s 

h o r i z o n has been d i s s e c t e d by N-S, E-W and NW-SE f a u l t s as i n t e r p r e t e d 

from the magnetic p a t t e r n s and f i l t e r e d V.L.F. electromagnetometer 

data. The induced p o l a r i z a t i o n survey l o c a t e d t h r e e i n t e r e s t i n g 

a r e a s of anomalous c h a r g e a b i l i t y which have been designated A,B, 

and C i n order of i n t e r e s t . Both anomalies A and B occur i n ar e a s of 

low magnetic i n t e n s i t y . Anomaly A i s the l a r g e s t and i s s i t u a t e d a t 

the i n t e r s e c t i o n of a s e t of the aforementioned f a u l t systems. Anomaly 

C i s l o c a t e d i n an a r e a of high magnetic i n t e n s i t y and may be p a r t i a l l y 

caused by i r o n s u l p h i d e s . The i n t e n s i t y of the c h a r g e a b i l i t y anomalies 

i n d i c a t e s t h a t they may l i k e l y r e p r e s e n t s u l p h i d e m i n e r a l i z a t i o n i n the 

order of 3 to 6 percent by volume. 



RECOMMENDATIONS 

1. Geochemical s o i l sampling program on e s t a b l i s h e d g r i d 

to e x p l o r e the p o s s i b i l i t y t h a t the induced p o l a r i z a t i o n 

anomalies may be caused by commercial s u l p h i d e s . 

2. I f the geochemical survey i n d i c a t e s the presence of com­

m e r c i a l s u l p h i d e s a minimum footage diamond d r i l l program 

to t e s t the induced p o l a r i z a t i o n anomalies i s suggested as 

f o l l o w s . 

( i ) To t e s t Anomaly A a h o l e should be c o l l a r e d a t 36S-8E, 

d r i l l e d due north a t an angle of -45 f o r a l e n g t h of 

500 f e e t . 

( i i ) To t e s t Anomaly B a h o l e should be c o l l a r e d a t 18S-4E, 

d r i l l e d N40°E a t an angle of -45 f o r a l e n g t h of 500 

f e e t . 

( i i i ) To t e s t Anomaly C a ho l e should be c o l l a r e d a t 48S-19E, 

d r i l l e d N60 E a t an angle of -45 f o r a l e n g t h of 500 

f e e t . 

R e s p e c t f u l l y Submitted, 

TRI-CON EXPLORATION SURVEYS LTD. 

Glen E. White 

C h i e f G e o p h y s i c i s t 
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C E R T I F I C A T I O N 

TO WHOM I T MAY CONCERN: 

I , GLEN ELMO WHITE, of the C i t y of Richmond 

i n the Pr o v i n c e of B r i t i s h Columbia, hereby c e r t i f y : 

1. That I am a G e o p h y s i c i s t and r e s i d e a t 112-641 G i l b e r t Rd. 

Richmond, B.C. 

2. That I s t u d i e d Geophysics and Geology and graduated from the 

U n i v e r s i t y of B r i t i s h Columbia w i t h the degree of Bachelor 

of S c i e n c e . 

3. That I have been engaged i n Mining E x p l o r a t i o n f o r e i g h t 

y e a r s . 

4. That I do not have, nor do I expect to r e c e i v e , e i t h e r 

d i r e c t l y or i n d i r e c t l y , any i n t e r e s t i n the property', or 

, i n the s e c u r i t i e s of P a c i f i c Petroleums L t d . 

5. That t h i s r e p o r t i s based on in f o r m a t i o n d e r i v e d from 

Induced p o l a r i z a t i o n , Electromagnetometer, and ground 

magnetometer surveys c a r r i e d out by Tr i - C o n E x p l o r a t i o n  

Surveys L t d . under my s u p e r v i s i o n . 
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A c t i v e e x p e r i e n c e i n a l l G e o l o g i c p r o v i n c e s 
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A P P E N D I X 

Instrument S p e c i f i c a t i o n s 

ELECTROMAGNETOMETER 

A. Instrument 

(a) Type - Geonics VLF-EM 

(b) Make - Ronka EM 16 

B. S p e c i f i c a t i o n s 

Measurement ( i ) U t i l i z e s primary f i e l d s generated by VLF 

marine communication s t a t i o n s , measures 

the v e r t i c a l f i e l d components i n terms of 

h o r i z o n t a l f i e l d p r e s e n t . 

( i i ) Frequency range 15-25 KHZ 

( i i i ) Range of measurement - i n phase ±150% or ±90° 

- quadrature ±40% 

( i v ) Method of reading - n u l l d e t e c t i o n by earphone, 

r e a l and quadrature from mechanical d i a l s 

(v) Accuracy - ±1% r e s o l u t i o n . 

C. Survey Procedures 

Method (a) S e l e c t c l o s e s t VLF s t a t i o n p e r p e n d i c u l a r to t r a v e r s e 

l i n e s . 

(b) In-phase d i a l measures degree of t i l t from v e r t i c a l 

p o s i t i o n . 

( c ) Quadrature d i a l c a l i b r a t e d i n percent - n u l l 

(d) S t a t i o n p l o t - p l o t v a l u e s read a t s t a t i o n surveyed. 

(e) Manually f i l t e r dip-angle data 
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A P P E N D I X  

Instrument S p e c i f i c a t i o n 

MAGNETOMETER 

A Instrument 

(a) Type - F l u x g a t e 

(b) Make - Sharpe MF-1 

B S p e c i f i c a t i o n s 

(a) Measurement - V e r t i c a l Magnetic F i e l d 

(b) Range - ±100 K gammas i n 5 ranges 

(c ) S e n s i t i v i t y - Maximum 20 gammas per s c a l e d i v i s i o n 

(d) Accuracy - ±10 gammas 

C Survey Procedures 

(a) Method - Two hour loops 

(b) C o r r e c t i o n s - ( i ) Base 

( i i ) D i u r n a l 

( c ) S t a t i o n r e l a t i o n s h i p - each s t a t i o n read f o r i n t e n s i t y 

v e r t i c a l magnetic f i e l d . 
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A P P E N D I X  

Instrument S p e c i f i c a t i o n 

INDUCED POLARIZATION 

A Instrument 

(a) Type - T r a n s i e n t P u l s e P r o s p e c t i n g Equipment 

(b) Make - Hewitt E n t e r p r i s e s 200 
( c ) S i z e - 13V'W x 15V'L x 9^" Deep 

B S p e c i f i c a t i o n s 

(a) T r a n s m i t t e r 

( i ) 1,000 Watt n i c k l e cadnium b a t t e r y supply 

( i i ) o p e r a t i o n mode 2 seconds on, 2 seconds o f f , 2 
seconds r e v e r s e 

4 seconds on, 4 seconds o f f , 4 seconds r e v e r s e 

( i i i ) C y c l e s . 5 , 1, 2, 3, 4. s e l e c t e d on s w i t c h . 
( i v ) Timing - s o l i d s t a t e l o g i c c i r c u i t r y 

(v) Current Ranges 10, 50, 100, 500, 1,000, 5,000, 
m i l l i a m p e r e 

(b) R e c e i v e r 

( i ) S o l i d S t a t e 

( i i ) dV and I . P . s o l i d s t a t e memory s t o r a g e . 

( i i i ) dV ranges 10, 50, 100, 1,000, 1,500 m i l l i v o l t s 

( i v ) I.P. ranges . 1 , . 5 , 1.0, 5, 10, 15, m i l l i v o l t s 

(v) S e l f - p o t e n t i a l - d i r e c t d i a l r e a d i n g from polartometer 

( v i ) A.C. f i l t e r i n g - l o w pass a c t i v e f i l t e r 

( v i i ) T r a n s i e n t delay p e r i o d .4 seconds 

( v i i i ) I n t e g r a t i n g p e r i o d 1.2 seconds 

( i x ) Power supply-four 9 v o l t t r a n s i s t o r r a d i o b a t t e r i e s . 

C Survey Procedure 

( i ) Wenner, p o l e - d i p o l e or schlumberger a r r a y 

D Data P r e s e n t a t i o n 

( i ) c h a r g e a b i l i t y p e r c e n t c h a r g e a b i l i t y i n m i l l i s e c o n d s or 

m i l l i v o l t s 

v o l t 

( i i ) R e s i s t i v i t y - ohmn - f e e t 

( i i i ) S e l f - p o t e n t i a l - m i l l i v o l t s o f t e n not used 
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