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INTRODUCTION ....... ........ .." ............... ,"."." "....." "." ..... " ..-... 

A UTEM survey was performed on the 1989 Bay Option 

claims, located approximately 25 Km east of Barriere on the 

west side of Adams Lake, B.C., by SJ Geophysics Ltd. and 

Lamontagne Geophysics Ltd., at the request of Mr. Stan 

Clemmer, for Falconbridge Limited, during the period of 

October 1 to October 7, 1989. 

The purpose of the UTEM survey was to search for 

massive sulfides at a depth deeper than attained by previous 

HLEM survey. 

DESCRIPTION OF UTEM ...... SYSTEM ........... "............."*.....I._ ........- " .......................... " .-.. ".--" "" --.-" -,..--,-..-... 

UTEM is an acronym for "University ,of Toronto 

ElectroMagnetometer", The system was developed by Dr. Y. 

Lamontagne ( 1 9 7 5 )  while he was a graduate student of that 

University. 

e> The field procedure consist of first laying out a large 

loop of single strand insulated wire and energizing it with 

current from a transmitter which is powered by a 2.2 kW 

motor generator. Survey lines are generally oriented 

perpendicular to one side of the loop and surveying can be 

performed both inside and outside the loop. 

The transmitter loop is energized with a precise 

triangular current waveform at a carefully controlled 

frequency (54.409 Hz for this survey). The receiver system 

includes a sensor coil and backpack portable receiver module 

which has a digital recording facility on cassette magnetic 

tape. The time synchronization between transmitter and 

receiver is achieved through quartz crystal clocks in both 

units which must be accurate to about one second in 50 
I 

years. I 

The receiver sensor coil measures the vertical or 

horizontal magnetic component of the electromagnetic field 

and responds to its time derivative. Since the transmitter 



c u r r e n t  w a v e f o r m  i s  t r i a n g u l a r ,  t h e  r e c e i v e r  c o i l  w i l l  s e n s e  

a p e r f e c t  s q u a r e  wave i n  t h e  a b s e n c e  o f  g e o l o g i c  c o n d u c t o r s .  

D e v i a t i o n s  f r o m  a  p e r f e c t  s q u a r e  wave a r e  c a u s e d  by  

e l e c t r i c a l  c o n d u c t o r s  w h i c h  may b e  g e o l o g i c  o r  c u l t u r a l  i n  

o r i g i n .  The  r e c e i v e r  s t a c k s  a n y  p r e - s e t  number  o f  c y c l e s  i n  

o r d e r  t o  i n c r e a s e  t h e  s i g n a l  t o  n o i s e  r a t i o .  

The  UTEM r e c e i v e r  g a t h e r s  a n d  r e c o r d s  1 0  c h a n n e l s  o f  

d a t a  a t  e a c h  s t a t i o n .  The h i g h e r  number  c h a n n e l s  17-8-9-10)  

c o r r e s p o n d  t o  s h o r t  t i m e  o r  h i g h  f r e q u e n c y  w h i l e  t h e  l o w e r  

number  c h a n n e l s  ( 1 - 2 - 3 )  c o r r e s p o n d  t o  l o n g  t i m e  o r  l o w  

f r e q u e n c y .  T h e r e f o r e ,  p o o r  o r  weak  c o n d u c t o r s ~ w i l l  r e s p o n d  

o n  c h a n n e l s  1 0 ,  9 ,  8 ,  7  a n d  6 .  P r o g r e s s i v e l y  b e t t e r  

c o n d u c t o r s  w i l l  g i v e  r e s p o n s e s  o n  p r o g r e s s i v e l y  l o w e r  number  

c h a n n e l s  a s  w e l l .  F o r  e x a m p l e ,  m a s s i v e ,  h i g h l y  c o n d u c t i n g  

s u l f i d e s  o r  g r a p h i t e  w i l l  p r ~ d u c e  a r e s p o n s e  p n  a l l  t e n  

c h a n n e l s .  

I t  was  m e n t i o n e d  a b o v e  t h a t  t h e  UTEM r e c e i v e r  r e c o r d s  

d a t a  d i g i t a l l y  o n  a c a s s e t t e .  T h i s  t a p e  i s  p l a y e d  b a c k  i n t o  

B) a  c o m p u t e r  a t  t h e  b a s e  camp.  The  c o m p u t e r  p r o c e s s e s  t h e  d a t a  

a n d  c o n t r o l s  t h e  p l o t t i n g  o n  a n  1 1 "  x 1 7 "  g r a p h i c s  p r i n t e r .  

D a t a  a r e  p o r t r a y e d  o n  d a t a  s e c t i o n s  a s  p r o f i l e s  o f  e a c h  o f  

t h e  f i r s t  n i n e  o r  t e n  c h a n n e l s ,  o n e  s e c t i o n  f o r  e a c h  s u r v e y  

l i n e .  

I 
FIELD WORK A N D  DISCUSSION OF FIELD PARAMETERS ........................ .... .._ ...-........ . . . . ' ..,.......... " .." ....l...,......" .... " .... ̂ .,...- ̂ .......,..., " ,...........-.. " ...... ... " ..........- ...,.,............ "."...l.l....l*l ........ .., 

Syd  V i s s e r ,  c h i e f  g e o p h y s i c i s t  w i t h  S J  G e o p h y s i c s  L t d . ,  

a n d  t h e  e q u i p m e n t  w e r e  m o b i l i z e d  f r o m  V a n c o u v e r .  The  two 

h e l p e r s  r e q u i r e d  t o  a i d  i n  t h e  s u r v e y ,  w e r e  s u p p l i e d  by  

F a l c o n b r i d g e  L i m i t e d .  The f i e l d  c r e w  commuted  d a i l y  t o  t h e  

s u r v e y  a r e a  f r o m  a  h o u s e ,  r e n t e d  by  F a l c o n b r i d g e  L i m i t e d ,  i n  

B a r r i e r e .  The  f i e l d  p a r a m e t e r s  a n d  l o c a l  g e o l o g y  w e r e  

d i s c u s e d  i n  t h e  f i e l d  w i t h  M r .  S t a n  C lemmer ,  p r o j e c t  

g e o l o g i s t  w i t h  F a l c o n b r i d g e  L i m i t e d ,  b e f o r e  commencing  t h e  

s u r v e y  . 



A p p r o x i m a t e l y  1 1  K m ,  ( f o r  a n  a v e r a g e  o f  a b o u t  2 . 5  Km 

p e r  s u r v e y  d a y ) ,  u s i n g  a s t a t i o n  s p a c i n g  o f  20M (40M o n  

l i n e s  4000W, 4300W a n d  t h e  n o r t h  e n d  o f  a  f e w  l i n e s )  w e r e  

s u r v e y e d  f r o m  1 l o o p  ( P l a t e  1 ) .  The  p u r p o s e  o f  u s i n g  a c l o s e  

s t a t i o n  s p a c i n g  i n  t h e  s e a r c h  f o r  d e e p e r  c o n d u c t o r s  i s  t o  

b e t t e r  s e p a r a t e  t h e  s h o r t  w a v e l e n g t h  n e a r  s u r f a c e  c o n d u c t o r s  

(known  f r o m  a  p r e v i o u s  Max-Min s u r v e y )  f r o m  t h e  d e e p e r  l o n g  

w a v e l e n g t h  c o n d u c t o r s .  

The  s u r v e y  l o o p  was  p l a c e d  t o  t h e  s o u t h  o f  t h e  s u r v e y  

l i n e s  f o r  t h e  f o l l o w i n g  r e a s o n s :  

1) The  c o u p l i n g  o f  t h e  m a g n e t i c  f i e l d  l i n e s  w i t h  a  

c o n d u c t o r  d i p p i n g  s h a l l o w  t o  t h e  n o r t h  a r e  v e r y  g o o d  a n d  

f i e l d  l i n e s  w i l l  a l s o  c o u p l e  w i t h  a n y  s t e e p e r  d i p p i n g  

c o n d u c t o r s .  

2 )  P a s t  e x p e r i e n c e  w i t h  UTEM,in t h e  Adams P l a t , e a u  a r e a  a n d  

t h r o u g h o u t  B.C., i n  g e n e r a l  h a s  shown t h a t  t h e  b a c k g r o u n d  

r e s i s t i v i t y  i s  low ( 5 0 0 - 1 5 0 0  ohm-n:) a n d  t h e  c o n d u c t o r s  a r e  

g e n e r a l l y  weak ( 1  t o  50 m h o s ) .  I t  is t h e r e f o r e  a d v a n t a g e o u s  

t o  t a k e  a d v a n t a g e  o f  c u r r e n t  c h a n n e l i n g  e f f e c t s ,  g e n e r a t e d  

b y  t h e  a b o v e  t y p e  o f  e n v i r o n m e n t ,  i n  t h e  i n i t i a l  p a r t  o f  t h e  

s u r v e y .  T h i s  e f f e c t  a p p e a r s  t o  b e  b e t t e r  o u t s i d e  t h e  l o o p .  

3 )  I n i t i a l  i n t e r p r e t a t i o n ,  i n  t h e  s e a r c h  f o r  sma l l  d e e p  

c o n d u c t i v e  b o d i e s  i n  a r e a s  w i t h  m u l t i p l e  s h a l l o w  c o n d u c t o r s  

w h i c h  w e r e  e x p e c t e d  i n  t h e  s u r v e y  a r e a ,  i s  b e t t e r  w i t h  d a t a  

f r o m  o u t s i d e  t h e  l o o p .  A l t h o u g h  i t  w a s  n o t  deemed  n e c e s s a r y ,  

a  f e w  l i n e s  c o u l d  h a v e  b e e n  s u r v e y e d  i n s i d e  t h e  l o o p  t o  

e n h a n c e  i n t e r p r e t a t i o n .  I 
B e c a u s e  o f  t h e  r e l a t i v e l y  p o o r  ( <  50  m h o s )  c o n d u c t o r s  

e x p e c t e d  i n  t h e  s u r v e y  a r e a  a  h i g h  b a s e  f r e q u e n c y  o f  54 .409  

Hz w a s  u s e d  ( n o r m a l  b a s e  f r e q u e n c y  u s e d  i s  3 0 . 9 7 4  Hz b u t  t h e  1 
UTEM c a n  a d j u s t  f r e q u e n c i e s  by  l e s s  t h a n  .1 Hz), T h i s  h a s  

t h e  a d v a n t a g e  o f  n a r r o w i n g  t h e  UTEM t i m e  windows  ( t h e r e f o r e  
, 
i 

a weak c o n d u c t o r  a p p e a r s  o n  m o r e  t i m e  c h a n n e l s )  a n d  s p e e d i n g  

up t h e  s u r v e y  i f  t h e r e  is  no p o w e r l i n e  i n t e r f e r e n c e .  

B e c a u s e  t h e  e x a c t  l o c a t i o n  o f  t h e  s t a t i o n  w e r e  n o t  

known t h e  g r i d  c o o r d i n a t e s  a n d  a c o n s t a n t  e l e v a t i o n  w a s  u s e d  i 

I 



f o r  a l l  t h e  d a t a  r e d u c t i o n .  I t  w o u l d  b e  v e r y  u n l i k e l y  t o  

f i n d  a  c o n d u c t o r  s t r o n g  e n o u g h ,  a s  t h e  d a t a  i n d i c a t e s  i n  

t h i s  a r e a ,  t o  h a v e  t h e  same r e s p o n s e  o n  a l l  c h a n n e l s  a n d  

t h e r e f o r e  i t  i s  a p p r o p r i a t e  t o  s u b t r a c t  c h a n n e l  1  ( l a t e  

t i m e )  d a t a  f r o m  t h e  h i g h e r  c h a n n e l s  s o  t h a t  t h e  e f f e c t s  f r o m  

t o p o g r a p h y  i s  o n l y  s e e n  o n  c h a n n e l  1 .  

DATA PRESENTATION ........................... 

The r e s u l t s  o f  t h e  s u r v e y  a r e  p r e s e n t e d  o n  3 6  d a t a  

s e c t i o n s  r e p r e s e n t i n g  11  l i n e s  o f  d a t a  ( ~ p p e n d i x  1 1 1 )  a n d  

o n e  c o m p i l a t i o n  map. 

The  map i s  l i s t e d  a s  f o l l o w s :  

P l a t e  1 UTEM C o m p i l a t i o n  Map 

S c a l e ,  1  :5,000 * 
L e g e n d s  f o r  t h e  UTEM d a t a  s e c t i o n s  a r e  a l s o  a t t a c h e d  

( A p p e n d i x  1 1 ) .  

I n  o r d e r  t o  r e d u c e  t h e  f i e l d  d a t a ,  t h e  t h e o r e t i c a l  

0 p r i m a r y  f i e l d  o f  t h e  l o o p  m u s t  b e  c o m p u t e d  a t  e a c h  s t a t i o n .  

The  n o r m a l i z a t i o n  o f  t h e  d a t a  i s  a  f o l l o w s :  

a) F o r  C h a n n e l  1:  

% Ch 1 a n o m a l  Y = .C.h*..k -... z ....- C X 100 

J P T I  

Where :  

PC i s  t h e  c a l c u l a t e d  p r i m a r y  f i e l d  i n  t h e  

d i r e c t i o n  o f  t h e  c o m p o n e n t  f r o m  t h e  

l o o p  a t  t h e  o c c u p i e d  s t a t i o n  

Ch.1 i s  t h e  o b s e r v e d  a m p l i t u d e  o f  

C h a n n e l  1  

PT i s  t h e  c a l c u l a t e d  t o t a l  f i e l d  

b )  F o r  r e m a i n i n g  c h a n n e l s  ( n  = 2 t o  9) 

N i  

w h e r e  Ch.n i s  t h e  o b s e r v e d  a m p l i t u d e  o f  

C h a n n e l  n  ( 2  t o  9) 

N = Ch.1 f o r  C h l  n o r m a l i z e d  



N = PT for primary field normalized 

i is the data station for continuous normalized 

(each reading normalized by different primary 

field) 

i is the station below the arrow on the data 

sections for point normalized 

(each reading normalized by the same primary 

field) 

Subtracting channel 1 from the remaining channels 

eliminates the topographic errors from all the data except 

ch. 1 .  

If there is a response in channel 1 from a conductor 

then this value must be added to do a proper conductivity 

determination from the decay curves. Therefore channel 1 

should not be subtracted indiscriminately. + 
The data fromeach line is plotted on at least 2 

separate sections consisting of a continues normalized 

section to which interpretation was added and a point 

0 normalized section. Additional point normalized data 

sections were produced where more than one conductor is 

present on the same line. Point normalization data is the 

absolute secondary field at a "gain setting" related to the 

normalization point. The data is usually point normalize 

over the central part of the crossover anomaly to aid in 

interpretation. 

INTERPRETATION ....... ." ..-... "." ..... "."".." ........-. " " .... ". 

The background resistivity which is between 700-1500 

ohm-m, is very difficult to estimate because of the response 

of the conductive layers in the survey area. 

There are three major conductive plate like features, 

striking across the majority of the grid area. The conductor 

axis outlined on Plate 1 as "A", "B" and "C" are the traces i 
of the top edges of the conductive plates as best determined 

i, by the UTEM survey. 
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The conductive plates all appear to have a dip of 

between 30-40 degrees to the north. Because of some current 

channelling effects near the top edge of the plates 

especially on conductor "B", the exact dip is difficult to 

determine. These conductive plates are likely conductive 

beds or conductive thrust fault, which may have associated 

sulphide mineralization, graphitic material or water 

saturated clay minerals. 

Conductive plate "A" which strikes across lines 3800W 

to 4600W at approximately 2900N appears to be a very weak 

conductor with a conductivity thickness product of < 0.5 

mhos. This conductor is very weak at the eastern end, where 

it appears more like a contact zone, and increases in 

conductivity to the west where it appear more like a shallow 

dipping conductive plate. The conductor axis deep not appear 
on line 3700W but is seen again on 3600W where it is fairly 

strong {about 1 mhos) this conductor on line 3600W may 

possible be due to the fault known to be located in the 

vicinity of this anomaly, 

Conductor "B". which is striking across the grid at 

approximately 3 1 8 0 N ,  is the strongest conductor in the 

survey area and is estimated to have a conductivity between 

5-10 mhos. The top edge of this conductor is very shallow 

between lines 4000W and 4400W and appears to deepen at the 

eastern and western end, with the deeper part on line 3700W 

where the depth to top is estimated to be approximately 50M I 
deep. The increase in depth to the east may be due to a ' 1 
easterly dipping fault. The anomaly on line 3600W at 3150N I 
is probably the same conductor offset to the south by the 

fault. The double anomaly noted on line 4500W is likely due 

to the sudden change in relief on this line. There does not 

appear to be any change in conductivity along the strike 

length of this conductive plate or any suggestion of a 

deeper more conductive part. A deeper conductive part would I 
show migration of the conductor axis with time and there 

0 would also be a response later in time then shown in the 



data, Although conductor " B "  appears to correlate with a 

known thrust fault it is considered to be a fairly good 

conductor by the writer and should not be overlooked in the 

search for sulphides that may have associated gold values. 

The conductive plate "C" striking from 3 9 0 0 W  to 4 5 0 0 W  

at approximately 3 4 7 5 N  is a weak ( <  2 mho) near surface 

conductive plate. There is no significants change in 

conductivity across the strike length of this conductor. 

The depth extend of these conductors is estimated to be 

approximately 5 0 0 M  or greater. 

Several models of different conductors using a number 

of different sizes, conductivities and dips of the 

conductive plates were modelled on a computer using the 

multiloop modelling program developed by Lamontagne 

Geophysics. * 

The response of a model that closely resembles the 

f i e l d  data is shown on Fig 1 and 1 A .  

It is important to remember that this modeling program 

does not take into account the background 1 / 2  space 

response. current channel3ng, or thickness of the conductive 

zone uhich are all significant in the survey area. 







CONCLUSION .. ..... " ........ ... ...... .... ..,.,. . ....................... 

The background resistivity in the survey area is 

estimated to be between 700-1500 ohm-m. 

The survey area is intersected by three northerly 

dipping conductive plate like features, at approximately 

2900N, 3170N and 3500N, which may be conductive beds or 

conductive thrust faults. The conductor (5-10 mhos) striking 

across the grid at 3170N is the most significant and it 

should be determined if the conductor is due to a conductive 

thrust fault or possible sulphide mineralization. No strong 

( >  10 mhos) conductors were noted in the survey area. 

Syd Visser F.G.A.C. 
Geophysicist C 

Af- SJ G ophysics LTD. 
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LEGEND 

Channel Mean delay t i m e  P l o t t i n g  s y m b o l  
Base Freq. 5 4 . 4  Hz 





















CP Loopno 1 Line 3800W ccrrponent H Z  secondary Ch 1 normal i zed Ch 1 reduced point  norm. 



Area BAY OPTION (NTS 82M/4E) cl ient FALCONER lDGE L IMITED operotor SJ GEWHYS lCS LTD. freq(hz) 54.409 

Loopno 1 Line 3900W catponent Hz reeondory Ch 1 n o m l  ized Ch 1 reduced cont in. norm. 





Area BAY OPT ION (NTS 82M/4E) c l ient  FALCONER l DGE L l MI TED operator SJ GEWHYS l CS LTD. f req(hz) 54.409 

Loopno 1 Line 390W ccnponent HZ secondary Ch 1 normalized Ch 1 reduced point norm. 



Area BAY OPT l ON (NTS 82M/4E) cl ient  FALCONBR IDGE L lM l TED operator SJ GEOPHYS l CS LTD . f req(hz) 54.409 

Loopno 1 L ine  4000W ccnponent HZ secondary Ch 1 n a m l i z e d  Ch 1 reduced cont in .  norm. 







Area BAY OPTION (NTS 82M/4E) c l  ient FALCONER IDGE L IMlTED operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Loopno 1 Line 4000W ccnponent HZ secondary Ch 1 n o m l  ired Ch 1 reduced point norm. 



Are0 BAY OPTION (NTS 82M/4E) c l  ient FALCONBRIDGE L lMl TED operator SJ GEOPHYSICS LTD. f res(hz) 54.409 

4d 
Loopno 1 Line 4100W c q o n e n t  HZ secondory Ch 1 normal ized Ch 1 reduced cont in. norm. 



Area BAY OPT l ON (NTS 82~/4E) c l ient FALCONBR IDGE L l M l TED operator SJ GEOPHYS l CS LTD. f req(hz) 54.409 
I 

Loopno 1 L ine  4100W ccnponent HZ secondary Ch 1 n o m i  ized Ch 1 reduced point  norm. 







Area BAY OPTION (NTS 82M/4E) c l  i en t  FALCONBR IDGE L IMlTED operotor SJ GEOPHYS lCS LTD. f req(hz) 54.409 

Loopno 1 L ine  4 2 0 0 W  ccnponent HZ secondary Ch 1 n o m l i z e d  Ch 1 reduced contin. norm. 

- - - -  - 



Area BAY OPT1 ON (NTS 82M/4E) cl ient FALCONBR IDGE L l M l TED operator SJ GEOPHYS l CS LTD. f req(hz) 54 .409  

0 Locpm 1 Line 4200W ccnponent HZ secondary Ch 1 normalized Ch 1 reduced point norm. 







Area BAY OPT ION (NTS 82M/4E) el  ient FALCONER 1 DGE L 1 MI TED operator S J  GEOPHYS 1 CS LTD. f req(hz) 54.409 

Loopno 1 Line 4300W ccrrponent HZ secondary Ch 1 n o m l  ized Ch 1 reduced cont in. norm. 



Area BAY OPT l ON (NTS 82M/4E) c l ient  FALCONER l DGE L l M l TED operotor SJ GEOPHYS l CS LTD . f req(hz) 54.409 

0 Loopno 1 Line 4 3 0 W  corponent HZ secondary Ch 1 n o m l i z e d  Ch 1 reduced point  norm. 













Area BAY OPT l ON (NTS 82~/4E) c 1 i e n t  FALCONER l DGE L l M l TED operotor SJ GEOPHYS l CS LTD . f req(hz) 54.409 

Loopno 1 L i n e  4500W ccrrponent HZ secondory Ch i n o m l  ized Ch 1 reduced p o i n t  norm. 





Area BAY OPTION (NTS 82~ /4E)  c i  ient FALCONBR IDGE L lM ITED operator SJ GEOPHYS lCS LTD. f req(hr) 54.409 

Lobpno 1 Line 4600W colponent HZ secondary Ch 1 norrml i red  Ch 1 reduced cont in. norm. 

--- --- - - - - - -- 










