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# of Record 
Name U n i t s  # 

Vulcan 1 15 6 9  

Assessment 
Work Due 

September 27, 1986 

2  10 70 September 27, 1986 

3 15 7  1 September 27, 1986 

INTRODUCTION 

The Vulcan 1 t o  3 c la ims  a re  l oca ted  approx. 8  km no r theas t  o f  t h e  j u n c t i o n  of 
Dewar and White Creeks (see P l a t e  269-84-1). Access i s  approx. 50 km west, by 
l o g g i n g  road, from Kimberley a long t h e  S t .  Mary 's  R i ve r ,  then  8  km a long t h e  
e a s t  s i d e  o f  Dewar Creek and 2.5 km eas t  a l ong  a  c a t  road. 

Over t h e  pas t  25 years  a  v a r i e t y  o f  geo log i ca l ,  geochemical, geophys ica l  and 
diamond d r i l l i n g  has been done i n  t h e  genera l  area w i t h  no s i g n i f i c a n t  
d i s c o v e r i e s .  The purpose o f  t h e  UTEM survey was t o  t r y  and l o c a t e  conductors a t  
g r e a t e r  dep th  than ob ta inab le  by p r e v i o u s l y  used geophys ica l  methods. 

The Vulcan c la ims  a re  u n d e r l a i n  by t h e  c l a s t i c  sediments o f  t h e  Midd le  and Lower 
A l d r i d g e  f o rma t i on  o f  P ro te rozo i c  age. The sediments o f  t h e  A l d r i d g e  f o rma t i on  
a re  known t o  h o s t  t h e  S u l l i v a n  orebody near  Kimberley,  B.C. 



DESCRIPTION OF UTEM SYSTEM 

UTEM i s  an acronym f o r  " U n i v e r s i t y  o f  Toron to  ElectroMagnetometer".  The system 
was developed by Dr. Y .  Lamontagne (1975) w h i l e  he was a graduate s tuden t  o f  
t h a t  Uni v e r s i  ty  . 

The f i e l d  procedure c o n s i s t s  o f  f i r s t  l a y i n g  o u t  a  l a r g e  l oop  o f  s i n g l e  s t r a n d  
i n s u l a t e d  w i r e  and e n e r g i z i n g  i t  w i t h  c u r r e n t  f r om a t r a n s m i t t e r  which i s  
powered by a 1.7 kW motor generator .  Survey l i n e s  a r e  g e n e r a l l y  o r i e n t e d  
perpend icu la r  t o  one s i d e  o f  t h e  l oop  and survey ing  can be performed bo th  i n s i d e  
and o u t s i d e  t h e  loop. The f i e l d  procedure i s  s i m i l a r  t o  Turam, a b e t t e r  known 
e lec t romagnet i c  su rvey ing  method. 

The t r a n s m i t t e r  l oop  i s  energ ized  w i t h  a  p r e c i s e  t r i a n g u l a r  c u r r e n t  waveform a t  
a  c a r e f u l l y  c o n t r o l l e d  f requency (30.974 Hz f o r  t h i s  su rvey) .  The r e c e i v e r  
system i n c l u d e s  a sensor c o i l  and backpack p o r t a b l e  r e c e i v e r  module which has a 
d i g i t a l  r e c o r d i n g  f a c i  1  i t y  on c a s s e t t e  magnet ic tape. The t i m e  synch ron i za t i on  
between t r a n s m i t t e r  and r e c e i v e r  i s  ach ieved t h rough  q u a r t z  c r y s t a l  c l o c k s  i n  
bo th  u n i t s  which must be accura te  t o  about  one second i n  50 years .  

The r e c e i v e r  sensor c o i l  measures t h e  v e r t i c a l  magnet ic component of  t h e  
e lec t romagnet i c  f i e l d  and responds t o  i t s  t i m e  d e r i v a t i v e .  S ince t h e  
t r a n s m i t t e r  c u r r e n t  waveform 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  sense a 
p e r f e c t  square wave i n  t h e  absence o f  geo log i c  conductors.  Dev ia t i ons  f r om a 

i p e r f e c t  square wave a r e  caused by e l e c t r i c a l  conductors  which may be geo log 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 tacks  any p re -se t  number o f  c y c l e s  i n  o r d e r  
t o  i nc rease  t h e  s i g n a l  t o  no i se  r a t i o .  

The UTEM r e c e i v e r  ga thers  and reco rds  9 channels o f  da ta  a t  each s t a t i o n .  The 
h i g h e r  number channels (7-8-9) correspond t o  s h o r t  t i m e  o r  h i g h  frequency w h i l e  
t h e  lower  number channels (1-2-3) correspond t o  l o n g  t i m e  o r  low frequency. 
Therefore,  poor o r  weak conductors  w i  11 respond on channels 9, 8, 7  and 6 .  
Prog ress i ve l y  b e t t e r  conductors  w i l l  g i v e  responses on p r o g r e s s i v e l y  lower  
number channels as w e l l .  For  example, massive, h i g h l y  conduc t ing  su lph ides  o r  
g r a p h i t e  w i l l  produce a response on a l l  n i n e  channels. 

It was mentioned above t h a t  t h e  UTEM r e c e i v e r  records  da ta  d i g i t a l l y  on a 
casse t te .  T h i s  tape  i s  p layed  back i n t o  a  computer a t  t h e  base camp. The 
computer processes t h e  da ta  and c o n t r o l s  t h e  p l o t t i n g  on an 11" x 15" g raph ics  
p l o t t e r .  Data a r e  po r t r ayed  on da ta  s e c t i o n s  (D.S.) as p r o f i l e s  o f  each of  t h e  
n i n e  channels, one s e c t i o n  f o r  each survey l i n e .  



FIELD WORK 

The UTEM survey i n  t h i s  r e p o r t  covers an area o f  approx. 3 km by 2.5 km. The 8  
l i n e s  surveyed vary  i n  l e n g t h  f rom 1.2 t o  1.8 km w i t h  r e g u l a r  s t a t i o n  spac ing of 
50 m. The l oop  and l i n e s  were p laced  where t h e  rough topography would pe rm i t  
( P l a t e  269-84-2). 

A t o t a l  o f  12 km o f  l i n e s  were surveyed i n  t h e  p e r i o d  f rom August 19 th  t o  25th, 
1984, f o r  a  t o t a l  o f  240 s t a t i o n s .  The v e r t i c a l  component (Hz) was measured a t  
every  s t a t i o n .  Nine channels o f  i n f o r m a t i o n  were acqu i red  and p l o t t e d  a t  each 
s t a t i o n  (D.S. 1 t o  8 ) .  

DATA PRESENTATION 

The r e s u l t s  o f  t h e  survey a re  presented on one l o c a t i o n  map, one comp i l a t i on  map 
and 8  da ta  sec t i ons .  

The maps a r e  l i s t e d  as fo l lows : -  

P l a t e  269-84-1 Loca t i on  Map 
( i n  envelope)  Scale 1:50,000 

P l a t e  269-84-2 UTEM Compi la t ion  Map 
( i  n  envelope)  Scale 1:10,000 

Legends f o r  b o t h  t h e  UTEM comp i l a t i on  map and t h e  da ta  s e c t i o n s  a re  a l s o  
at tached.  

I n  o r d e r  t o  reduce t h e  f i e l d  data,  t h e  t h e o r e t i c a l  p r ima ry  f i e l d  o f  t h e  loop  
must be computed a t  each 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  da ta  i s  as f o l l ows : -  

a )  For  channel 1: 

% Ch.1 anomaly = Ch.1 - P 100% 
P 

where P  i s  t h e  p r imary  f i e l d  f rom t h e  l oop  
a t  t h e  s t a t i o n  and Ch.1 i s  t h e  observed 
ampl i tude  o f  Channel 1 

b )  For  rema in ing  channels ( n  = 2  t o  9)  

% Ch.n anomaly = (Ch.n - Ch.1) , l o r n  
Ch .l 

where Ch.n i s  t h e  observed ampl i tude  o f  
Channel n  (2  t o  8 )  



INTERPRETATION 

A l l  t h e  f i e l d  r e s u l t s  a r e  d i sp layed  i n  t h e  da ta  s e c t i o n s  on 8 diagrams (D.S. 1 
t o  8 )  w i t h  a  computat ion o f  a l l  r e l a t i v e  p o i n t s  on P l a t e  269-84-2. 

A number o f  c rossover  t y p e  anomalies were seen i n  t h e  data.  The low channel 
(Channel 2 )  c rossover  t y p e  anomalies as seen on L ines  5N t o  8N (D.S. 1 t o  4 )  
i n d i c a t e s  a weak ex tens i ve  ( l a r g e r  than  t h e  l o o p  dimensions) conductor.  The 
depth t o  t h e  t o p  o f  t h e  conductor  v a r i e s  f rom approx. 100 m on L ines  5N t o  7N 
and approx. 200 m on L i n e  8N. 

A number o f  h i g h  channel (Channels 6-7) c rossover  t y p e  anomalies a r e  seen on t h e  
g r i d  and a r e  p robab ly  due t o  change i n  t h e  c o n d u c t i v i t y  s t r u c t u r e  o f  t h e  l o c a l  
geology . 

CONCLUSIONS 

A weak e x t e n s i v e  conductor  i s  seen t o  ex tend  f rom L ines  5N t o  8N. The remainder 
o f  t h e  g r i d  shows some very  weak anomalies i n d i c a t i n g  a change o f  geology. 

Endorsed by: 

A s s i s t a n t  Manager, 
Western D i s t r i c t ,  E x p l o r a t i o n  
Cominco L td .  

western D i s t r i c t  
Comi nco Ltd.  

D i s t r i b u t i o n :  

- M i  n i  ng Recorder 
Kootenay E x p l o r a t i o n  

( 2 )  
( 2 )  

Western Di s t r i c t ,  Expl  . (1) 
Geophysics Group ( 1 )  
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ORDINATE : 

ABSCISSA: 

LEGEND 

UTE24 DATA SECTIONS 

Amplitude scale is given in % 

Station or Picket Numbers in Hundreds of Meters 



LEGEND 

UTEM COMPILATION MAPS 

Axis of a crossover anomaly. The nunber 
indicates the latest anomalous channel. 

Depth indicated by: S - Shallow ( < 50m) 
M - Moderate (50-100m) 
D - Deep ( > 100m) 

Axis of reversed crossover anomaly produced 
when a small conductor dips at less than 70° 
towards the transmitter. In normal crossover 
the positive response is towards the trans- 
mitter; reversed one, it is away from the 
transmitter, 

Indicates a negative anomaly of width shown 
by the dash. The latest anomalous channel 
is shown. Can sometimes be confused with 
the negative part of a crossover anomaly. 

Outline of a transmitter loop. 

Conductor axis located by crossover anomalies 
with a conductance determination. The 
conductance is the interpreted conductivity x 
thickness of the conductor in mhos (same as 
Siemens) . 
Only the principal crossovers are indicated. 
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DATA S E C T I O N S  

D . S .  1 - 8 



Arao Vu I can Corn i nco operator Syd 8 Jovan freqChz) 30.974 
Loomno 1 L l ne 5N aomoonent Hz eecondarv or 1 marv f l e l d normal l zed Ch ~h W u c e d  - 



Arma VU 1 can Corn i nco operator Syd 8 Jovan CrmqChz) 30.974 
Loopno 1 8 L 1 ne 6N component Hz rmcondary Ch I normcil 1 z r d  Ch I rmducmd 



Loopno 10 Llne 7N component , HZ oecondary pr lmary f 1.1 d normal lzed Ch I reduced 
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Arra VUI can Corn inco oprrotcr Syd 8 Jovan CrrqChz) 30 .974  
Loopno 1 %  L l n r  8N ccnponont HZ mrcondary Ch I normal lzod Ch I rrducrd 





Area V u I  can Corn i nco operator Syd 8 Jovan fraqChz) 30.974 
Looono I I L l n r  7E comoonant Hz mecondarv or lmarv f l e l  d normal lzad Ch I reduead 



Arra Vulcon Cornlnco oprrator Syd 8 Jovan freqchz)  3 0 . 9 7 4  
Loopno I I Llnr 8 E  component HZ mrcondary Ch I normal l z rd  Ch I rmducrd 



Area Vulcan Corn I nco operator Syd & Jovan fraq<ht)  30.974 
Loopno 1 I L tn- 9E component Hz mecondory Ch I normal t zed Ch I raducod 
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APPENDIX 111 

I N  THE MATTER OF THE B.C. MINERAL ACT 

AND I N  THE MATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON THE VULCAN CLAIMS 

LOCATED 58 KM WEST OF KIMBERLEY, B.C. 

I N  THE FORT STEELE M I N I N G  DIVISION OF THE 

PROVINCE OF BRITISH COLUMBIA, MORE PARTICULARLY 

N.T.S. 82F/16W 

S T A T E M E N T  

I, SYD J. VISSER, o f  t h e  M u n i c i p a l i t y  o f  D e l t a  i n  t h e  Prov ince  o f  B r i t i s h  
Columbia, make o a t h  and say:- 

1. THAT I am employed as a geophys i c i s t  by Cominco L td .  and as 
such have a personal  knowledge o f  t h e  f a c t s  t o  wh ich  I here-  
i n a f t e r  depose; 

2. THAT annexed h e r e t o  and marked as " E x h i b i t  A", t o  t h i s  s ta tement  
i s  a t r u e  copy o f  expend i tu res  i n c u r r e d  on geophys ica l  survey on 
t h e  VULCAN m ine ra l  c la ims ;  

3. THAT t h e  s a i d  expend i tu res  were i n c u r r e d  between August 19 th  and 
August 25th,  1984, f o r  t h e  purpose o f  m ine ra l  e x p l o r a t i o n  of  t h e  
above-named c la ims .  

Geofiysi c i  s t  
Cominco L td .  



"EXHIBIT A" 

STATEMENT OF GEOPHYSICAL EXPENDITURES - 1984 

VULCAN CLAIMS 

( 1 )  SALARIES 

Prepara t ion ,  F i e l d  Work, MobIDemob, I n t e r p r e t a t i o n ,  e t c .  4,530.00 

Geophys i c i s t s  - Syd J .  V i  sser  

J. S i l i c  

A s s i s t a n t s  - C. P e l t o  

M. Poole 

B. Graham 

( 2 )  EQUIPMENT AND TRUCK RENTAL 

( 3 )  EXPENSE ACCOUNTS ( h o t e l s ,  meals, e t c )  

T o t a l  Cost 

I c e r t i f y  t h i s  t o  be a t r u e  statement o f  expend i tu res  f o r  t h e  geophys ica l  survey 
on t h e  VULCAN 1, 2 and 3 c la ims  i n  1984. 

. Visser ,  B.Sc. 

Comi nco L td .  



A P P E N D I X  I V  

C E R T I F I C A T I O N  

I, SYD J. VISSER, o f  8081 - 112th S t r e e t  i n  t h e  M u n i c i p a l i t y  o f  Delta,  i n  t h e  

Prov ince o f  B r i t i s h  Columbia, do hereby c e r t i f y  tha t : -  

1. I graduated f rom Ha i leybury  School o f  Mines i n  1971 as a 

Min ing Technic ian and f rom t h e  U n i v e r s i t y  o f  B r i t i s h  

Columbia i n  1981 w i t h  Honours B.Sc. i n  Geophysics and 

Geology . 

2. 1 have worked i n  minera l  e x p l o r a t i o n  s ince  1968. 

Comi nco Ltd. 
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