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I. INTRODUCTION 

During the p e r i o d f r o m September 21, 1981 to October 

19, 1981, a Moving C o i l s PEM survey was c a r r i e d out on 

Iron Mountain, near M e r r i t t B r i t i s h Columbia, by 

Geoterrex L i m i t e d of 2060 Walkley Road, Ottawa, O n t a r i o 

f o r C h e v r o n S t a n d a r d L i m i t e d , M i n e r a l s D i v i s i o n , 

of Vancouver, B r i t i s h Columbia. 

The s u r v e y was c o n d u c t e d on two g r i d s , A.N. and B.N., w i t h 

a c o m b i n e d t o t a l o f 50.6 l i n e k i l ^ n e t r e s s u r v e y e d . 

The purpose o f t h e PEM survey was to l o c a t e any anomalous 

readings which may be i n d i c a t i v e of p o s s i b l e m i n e r a l i z e d 

zones. 

Geoterrex s u p p l i e d a four man crew c o n s i s t i n g of two 

g e o p h y s i c i s t s , Mr. T.G. Thompson and Mr. A. Soon, pl u s two 

a s s i s t a n t s . 
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1 1 • LOCATION AND ACCESS 

Iron Mountain i s l o c a t e d approximately 10 k i l o m e t r e s 

south of M e r r i t t i n the N i c o l a P r o v i n c i a l F o r e s t area 

o f B r i t i s h Columbia. 

Access to the survey area was by g r a v e l mountain road, 

l e a d i n g to a microwave tower at the peak, o f f of the 

Coldwater River Road. F u r t h e r access to the g r i d l i n e s 

was by four wheel d r i v e on a number of l o g g i n g roads. 
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FIGURE 1 
S u r v e y A r e a L o c a t i o n Map 
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I I I . SURVEY STATISTICS 

I I I . l Personnel 

The f o l l o w i n g personnel were d i r e c t l y i n v o l v e d i n the 

completion of the survey: 

Andy Soon 
G e o p h y s i c i s t 
c/o Geoterrex L i m i t e d 
2060 Walkley Road 
Ottawa, O n t a r i o 
K1G 3P5 

Trevor Thompson 
G e o p h y s i c i s t 
c/o Geoterrex L i m i t e d 
2060 Walkley Road 
Ottawa, O n t a r i o 
K1G 3P5 

R a n d a l l Steeds 
F i e l d A s s i s t a n t 
c/o Geoterrex L i m i t e d (Temporary) 
2060 Walkley Road 
Ottawa, O n t a r i o 
K1G 3P5 

B r i a n Fleming 
F i e l d A s s i s t a n t 
c/o Geoterrex L i m i t e d (Temporary) 
2060 Walkley Road 
Ottawa, O n t a r i o 
K1G 3P5 
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A l l members were present d u r i n g the e n t i r e survey from 

September 21 to October 19, 1981. 

I n t e r p r e t a t i o n i s to be c a r r i e d out by Geoterrex L t d . a f t e r 

examination of the r e s u l t s by Chevron Standard L i m i t e d . 

III.2 Equipment 

Geoterrex L i m i t e d provided the f o l l o w i n g equipment: 

1. V e h i c l e s : One 1981 C h e v r o l e t Van rented and one 1981 

C h e v r o l e t B l a z a r four wheel d r i v e rented. 

2. One Crone Geophysics PEM system with s p e c i f i c a t i o n s 

as f o l l o w s : 

a) T r a n s m i t t e r : output v o l t a g e : 24 v o l t s 

S/N 21 time base: 10.8 msecs. 

powered by : 2-12 v o l t rechargable 

b a t t e r i e s mounted on a pack frame (2 sets) 

b) T r a n s m i t t e r Loop: diameter : 15 metres c l o s e d c o i l 

c) R e c e i v e r : measured q u a n t i t i e s : Primary shut o f f 

vo l t a g e pulse (PP) 

S/N 9 Time d e r i v a t i v e of the t r a n s i e n t 

magnetic f i e l d by i n t e g r a t i n g sampling over 

e i g h t contiguous time windows 

Time base: 10.8 msec. 

H ^ R V I 1 BR 
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CHANNEL NO. WINDOW WIDTH MID PT. 

PP 

1 

2 

3 

4 

5 

6 

7 

8 

-100 to 0 

100 to 200 

200 to 400 

400 to 700 

700 to 1100 

1100 to 1800 

1800 to 3000 

3000 to 5000 

5000 to 7800 

100 

100 

200 

300 

400 

700 

1200 

2000 

2800 

-50 

150 

300 

550 

900 

1450 

2400 

4000 

6400 

Timing - a telemetry l i n k i s maintained by r a d i o s i g n a l or 

by d i r e c t c a b l e l i n k , between the t r a n s m i t t e r and 

r e c e i v e r . 

Sampling - Sample and Hold: Receiver averages 512 readings 

fo r a l l channels and s t o r e s f o r d i s p l a y . 

Continuous: Running average f o r a l l channels 

i s s t o r e d , e n a b l i n g operator to r e j e c t thunder­

storm s p i k e s and r e j e c t n o i s e by v i s u a l i n s p e c t i o n , 

p o w e r e d by: 2 i n t e r n a l 12 v o l t rechargeable g e l b a t t e r i e s 

d) Receiver c o i l : f e r r i t e cored antenna, with p r e a m p l i f i e r 

(20dB a m p l i f i c a t i o n ) mounted on a t r i p o d . 

S/N 22 p o w e r e d by: 2-9V d i s p o s a b l e t r a n s i s t o r 

b a t t e r i e s . 

MBterrex 
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III.3 Production 

O v e r a l l p r o d u c t i o n based on l i n e k i l o m e t r e s per pro­

d u c t i o n day was 2.53 k i l o m e t r e s per day. 

T o t a l number of p r o d u c t i o n days: 20 

T o t a l number of l i n e k i l o m e t r e s G r i d A.N.: 17.95 

T o t a l number of l i n e k i l o m e t r e s G r i d B.N.: 32.65 

T o t a l number of PEM l i n e s surveyed: 46 

S e v e r a l days were l o s t d u r i n g the survey due to r a i n and 

s n o w f a l l i n the g r i d area which was at e l e v a t i o n s over 

4500 f t A.S.L. The rough topography and nature of the 

l i n e s cut slowed p r o d u c t i o n ' somewhat, as i t was d i f f i c u l t 

and sometimes dangerous to move the equipment along the 

l i n e s and l a y out the t r a n s m i t t e r loop. 

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

and the l i n e c u t t i n g contractor's p a r t y c h i e f , i t was agreed 

that l i n e s would be chainsawed to improve them. T h i s made 

the survey procedures s a f e r and improved p r o d u c t i o n c o n s i d e r ­

a b l y . 

•mntx 
V i m . 
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IV. MOVING COILS PEM SURVEY PROCEDURE 

The Crone PEM system t r a n s m i t s an on-off-on n e g a t i v e -

o f f type c u r r e n t waveform i n the t r a n s m i t t e r loop, which 

c r e a t e s a primary magnetic f i e l d of the same shape. When 

the c u r r e n t i s switched o f f or on there i s a f i n i t e decay 

or r i s e ramp. T h i s ramp induces eddy c u r r e n t s i n a con­

ductor through which the f i e l d passes. At the end of the 

t r a n s m i t t e d ramp, these eddy c u r r e n t s decay at a f i n i t e 

r a t e , g e n e r a t i n g t h e i r own secondary magnetic f i e l d . T h i s 

f i e l d w i l l decay with time. The r e c e i v e r c o i l p i c k s up 

t h i s magnetic f i e l d and i t i s measured by the r e c e i v e r u n i t . 

The secondary f i e l d i s measured over e i g h t d i f f e r e n t time 

spans, or "windows", as an average of the f i e l d over each 

window and i s d i s p l a y e d as a f r a c t i o n of the primary f i e l d 

i n p a r t s per thousand ( m i l l i v o l t s per v o l t ) . 

T h i s PEM survey u t i l i z e d the moving c o i l s c o n f i g u r a t i o n 

which i s an i n - l i n e s u r f a c e survey method. The t r a n s m i t t e r 

loop was a 15 metre round loop which was moved along the 

g r i d l i n e s at 50 metre i n t e r v a l s . The r e c e i v e r was a 

yeromx 
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standard PEM survey r e c e i v i n g c o i l which was moved along 

the same l i n e 100 metres behind the t r a n s m i t t e r . The 

p l o t t i n g p o i n t f o r survey reading measurements i s midway 

between the t r a n s m i t t e r and r e c e i v e r . 

ynterrix 
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VI. CONCLUSIONS AND RECOMMENDATIONS 

The survey data a c q u i r e d from the Iron Mountain g r i d 

g e n e r a l l y shows a very f l a t background response. T h i s l a c k 

of a v a r y i n g background c o n d u c t i v i t y was recog n i z e d i n the 

f i e l d so that a t e s t of the P.E.M. system was c a r r i e d out. 

The survey crew proceeded to run a t e s t l i n e along a d i r t 

road i n the area which was known to c r o s s a b u r i e d p i p e l i n e . 

The r e s u l t s of the t e s t i n d i c a t e d that the equipment was i n ­

deed f u n c t i o n i n g p r o p e r l y . 

The f l a t background response i s c o n s i d e r e d to be a r e a l ­

i s t i c view of the area. However, problems were encountered 

which may have a f f e c t e d some of the i n d i v i d u a l r e a d i n g s . 

The t h i n overburden was i n s u f f i c i e n t i n numerous p l a c e s 

to support the e x i s t i n g t r e e s . T h i s r e s u l t e d i n a l o t of 

d e a d f a l l as the t r e e s c o u l d not stand a f t e r d y ing. The l i n e 

c u t t e r s were t o l d t hat t h e i r job was to axe cut o n l y , but 

a f t e r c o n s u l t a t i o n with the c l i e n t ' s r e p r e s e n t a t i v e and 

the Geoterrex crew, they began c u t t i n g with chainsaws on 

subsequent l i n e s . T h i s improved p r o d u c t i o n of the P.E.M. sur­

vey but problems s t i l l e x i s t e d with the 15m Tx loop. The 

bush was dense i n some areas and other s t a t i o n s were l o c a t e d 

BHUrra 
IN. 
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on uneven rock faces making i t d i f f i c u l t to l a y out the 

loop i n a c i r c l e even though a conscious e f f o r t was made 

to do so at a l l s t a t i o n s . A l s o , there was no means of 

communication between the Tx crew and the Rx operator 

except f o r coded s i g n a l s given by w h i s t l e i n d i c a t i n g , "sync", 

" p u l s e " , and "move to next s t a t i o n " . T h e r e f o r e , i t was im­

p o s s i b l e to i n s u r e that the Rx c o i l was o r i e n t e d p e r p e n d i c u l a r 

to the same plane as the Tx loop to maximize the s i g n a l 

s t r e n g t h . A b e t t e r means of communication may have improved 

the r e s u l t s somewhat as i t would a l l o w the survey crew to 

e l i m i n a t e the o r i e n t a t i o n problem. 

The survey c o u l d have been completed i n l e s s time had i t 

been i n i t i a t e d e a r l i e r i n the season. During the survey 

there were s e v e r a l days l o s t due to s n o w f a l l . Although the 

snow d i d not accumulate to any g r e a t depth, the nature of 

the t e r r a i n and s l i p p e r y d e a d f a l l made o p e r a t i o n s hazardous 

when there was snow prese n t . Operating on snow l e d to s e v e r a l 

f a l l s r e s u l t i n g i n minor i n j u r i e s . A f a l l a t the end of the 

survey badly damaged the P.E.M. t r a n s m i t t e r so th a t the f i n a l 

200 metres of l i n e 54 of G r i d B.N. c o u l d not be completed. 

It i s of great advantage to i n i t i a t e mountain surveys, 

MBim 
1 M . 



11 

p a r t i c u l a r l y those at higher e l e v a t i o n s , e a r l y enough so 

t h a t they can be completed w e l l before the f i r s t s n o w f a l l s . 

T h i s c o u l d be p a r t i c u l a r l y advantageous i n the Iron Mountain 

area because i t i s r e p o r t e d l y a normally dry c l i m a t e area. 

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

Trevor G. Thompson 
G e o p h y s i c i s t . 

gntentx 
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