
1 

*'. 6.. 

COMINCO LTD. 

EXPLORATION 

NTS: 82 F /1  

WESTERN DISTRICT 

GEOPHYSICAL REPORT 

ON 

UTEM ELECTROMAGNETIC SURVEY ON THE 

SUN 5, 6, 7, 8, 9 AND 10 CLAIMS 

NELSON M I N I N G  D I V I S I O N ,  B.C. 

- ASSESSMENT REPORT - 

L a t i t u d e  : 49O08'N 

Long i tude : 116'19'W 

Work Performed by : 3 . 5 .  La jo ie ,  and A.P. O'Hara 

Claim Owner & Operator : COMINCO LTD. 

' G E O L O G € C A L  B R A N C H  
A S S E S S M E N T  R B R O R T  

NOVEMBER 1985 .. JULES J. LAJOIE 



TABLE OF CONTENTS 

INTRODUCTION 

F I E L D  WORK 

D E S C R I P T I O N  OF THE UTEM SYSTEM 

DATA PRESENTATION 

INTERPRETATION 

CONCLUSIONS 

REFERENCE 

APPENDIX I 

APPENDIX I 1  

APPENDIX I11 

APPENDIX I V  a 
PLATE 290-85-1 

PLATE 290-85-2 

LEGEND - UTEM C O M P I L A T I O N  MAP AND DATA SECTIONS 

DATA SECTIONS 

STATEMENT 

E X H I B I T  "A" - STATEMENT OF GEOPHYSICAL EXPENDITURES 

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

L O C A T I O N  MAP 

SUN UTEM C O M P I L A T I O N  MAP 

( I n  Envelope] 

( I n  E n v e l o p e )  



COMINCO LTD. 

EXPLORATION 

N.T.S.: 82 F / 1  

WESTERN DISTRICT 

GEOPHYSICAL REPORT 
FOR THE 

UTEM ELECTROMAGNETIC SURVEY 
ON THE 

SUN 5, 6, 7, 8, 9 and 10 CLAIMS 
NELSON M I N I N G  D I V I S I O N ,  B .C . 

- ASSESSMENT REPORT - 

INTRODUCTION 

The SUN Claims, on NTS Sheet 82 F/1, a r e  l o c a t e d  immediately southeast o f  
McConnell (K i tchener  P.O.), B.C. a t  l a t i t u d e  49'08'N, l o n g i t u d e  116"19'W, and 
about 15 k i l omet res  no r theas t  o f  Creston, B.C. P l a t e  290-85-1 shows t h e  
l o c a t i o n  o f  t h e  UTEM geophysical g r i d  on these c l a i m s .  E l e v a t i o n  on t h e  g r i d  
v a r i e s  from about 800 metres a.s.1. t o  about 1,700 metres a.s.1. w i t h  very  steep 
and d i f f i c u l t  t e r r a i n  on one west - fac ing  slope. Access t o  t h e  c la ims i s  
prov ided by a g rave l  road which heads south f rom McConnell, a long Russe l l  Creek. 

The c la ims are  u n d e r l a i n  by P r o t e r o z o i c  sediments o f  t h e  A l d r i d g e  Formation 
which are known t o  hos t  t h e  S u l l i v a n  orebody near Kimberley, B.C. 

0 

This  r e p o r t  descr ibes a UTEM elect romagnet ic  survey whose o b j e c t i v e  was t o  
l o c a t e  geologic  conductors which may be caused by economic m i n e r a l i z a t i o n .  
l i n e  k i lomet res  o f  survey were completed. 

13.6 

FIELD WORK 

The f i e l d  work was performed by geophysic is ts ,  Ju les  J. L a j o i e  and A u s t i n  P. 
O'Hara between August 23rd and September 2nd , 1985 i n c l u s i v e .  
prov ided by Jef f  A l l e n  and Kevin Paterson. 

Ass is tance was 

The g r i d  i s  shown i n  P l a t e  290-85-2. 
f rom two t r a n s m i t t e r  loops. A power l i n e  d i r e c t l y  eas t  of  t h e  survey area 
caused no ise  which necess i ta ted  g r e a t e r  averaging t ime than normal. Access, 
t e r r a i n ,  and no ise  c o n d i t i o n s  d i c t a t e d  t h a t  i t  was o n l y  p r a c t i c a l  t o  survey one 
l i n e  of  1.7 km per  day. Two days were r e q u i r e d  a t  t h e  beginning t o  move i n t o  
t h e  area and t o  i n s t a l l  t h e  f i r s t  loop. 
r e t r i e v e  t r a n s m i t t e r  wi re ,  pack t h e  equipment and leave t h e  area. 

E i g h t  l i n e s  (2000N t o  5600N) were surveyed 

One day was r e q u i r e d  a t  t h e  end t o  
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DESCRIPTION OF UTEM SYSTEM 

UTEM i s  an acronym f o r  " U n i v e r s i t y  o f  Toronto ElectroMagnetometer". 
was developed by D r .  Y. Lamontagne (1975) w h i l e  he was a graduate s tudent  of  
t h a t  U n i v e r s i t y .  

The system 
* 

The f i e l d  procedure cons is 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 rand 
i n s u l a t e d  w i r e  and energ i z ing  i t  w i t h  c u r r e n t  f rom 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 ide  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.  
e lec t romagnet ic  survey ing method. 

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 

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 Hz f o r  t h i s  survey) .  
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 l i t y  on casse t te  magnetic tape. The t i m e  synchron iza t ion  between 
t r a n s m i t t e r  and r e c e i v e r  i s  achieved through quar t z  c r y s t a l  c locks  i n  bo th  u n i t s  
which must be accurate t o  about one second i n  50 years.  

The r e c e i v e r  system 

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  magnetic component o f  t h e  
e lec t romagnet ic  f i e l d  and responds t o  i t s  t ime  d e r i v a t i v e .  Since 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 ic  conductors.  Dev ia t i ons  f rom a 
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 ic  or  
c u l t u r a l  i n  o r i g i n .  
t o  inc rease t h e  s i g n a l  t o  no ise  r a t i o .  

@ 
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 rder  

The UTEM r e c e i v e r  gathers and records 9 channels o f  da ta  a t  each s t a t i o n .  
h igher  number channels (7-8-9) correspond t o  s h o r t  t i m e  or 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  or l ow  frequency. 
Therefore, poor or weak conductors w i l l  respond on channels 9, 8, 7 and 6. 
Progress 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  conduct ing su lph ides or 
g r a p h i t e  w i l l  produce a response on a l l  n ine  channels. 

The 

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 
casset te .  
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" graphics 
p l o t t e r .  
n i n e  channels, one s e c t i o n  f o r  each survey l i n e .  

Th is  tape i s  p layed back i n t o  a computer a t  t h e  base camp. The 

Data a r e  po r t rayed  on da ta  sec t i ons  (D.S.) as p r o f i l e s  o f  each o f  t h e  

DATA PRESENTATION 

The r e s u l t s  of t h e  survey a re  presented i n  one l o c a t i o n  map, n ine  da ta  sec t ions  
and one UTEM comp i la t i on  map. 
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The maDs are l i s t e d  as f o l l o w s : -  

P1 a t e  290-85-1 Locat ion  Map 
( i n  t e x t )  Scale 1:50,000 

P1 a te  290-85-2 
( i n  envel ope) Scale 1:20,000 

UTEM Compi la t ion Map 

A legend f o r  bo th  t h e  UTEM c o m p i l a t i o n  map and t h e  da ta  sec t ions  i s  included. 
The data sect ions a r e  arranged i n  o rder  o f  L i n e  Number f rom south t o  nor th .  

The magnetic f i e l d  ampl i tudes from b o t h  t h e  t r a n s m i t t e r  loop  (p r imary  f i e l d )  and 
f rom t h e  e l e c t r i c  c u r r e n t s  induced i n  t h e  ground (secondary f i e l d )  vary  by a few 
orders of magnitude f rom t h e  beginning o f  a l i n e  near t h e  t r a n s m i t t e r  l o o p  t o  
t h e  end o f  t h e  survey l i n e  f a r  f rom t h e  t r a n s m i t t e r  loop. To present  such data, 
a normal ized scheme must be used. I n  t h i s  survey, t h e  pr imary f i e l d  f rom t h e  
l o o p  i s  used f o r  n o r m a l i z i n g  and p r e s e n t i n g  t h e  data according t o  t h e  f o l l o w i n g  
scheme : - 

a)  For Channel 1: 

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

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

b )  For t h e  remain ing channels ( n  = 2 t o  9 )  

% Chon anomaly = (Ch.n - Ch.1) 100 
Ch.1 

where Chon i s  t h e  observed ampl i tude o f  Channel n 
(n  = 2 t o  9 )  

Thi  s normal i z a t i o n  procedure r e s u l t s  i n  c h a i n i n g  e r r o r s  d i  sp l  ayed i n  Channel 1 
only .  

INTERPRETATION 

The g r i d  l i n e s  are shown i n  P l a t e  290-85-2. 
(D.S.) 1 t o  8 a re  t y p i c a l  o f  a un i fo rm r e s i s t i v e  hal fspace. 
r e s i s t i v i t y  i s  est imated t o  be o f  t h e  order  o f  10,000 ohmm. 
geologic  i n t e r e s t  have been detected, and so none a r e  i n d i c a t e d  i n  P l a t e  

The UTEM responses on Data Sect ions 
The r e g i o n a l  
No anomalies o f  

290-85-2. 
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As t h e  no r the rn  p a r t  o f  t h e  g r i d  i s  approached, t h e  l a t e  t ime  channels ( 5  - 2 )  
i n  t h e  c e n t r e  graph o f  t h e  da ta  sec t i ons  a r e  seen t o  be more p o s i t i v e .  
i n t e r p r e t e d  t o  be caused by p r o x i m i t y  t o  l a r g e  and h i g h l y  conduct ing c u l t u r a l  
f e a t u r e s  near McConnell such as t h e  r a i l r o a d  and power l i n e s .  

This  i s  

On L i n e  5600N, t h e  e a r l i e s t  t ime  channels ( 9 and 8 )  do n o t  c ross  over  from 
p o s i t i v e  t o  negat ive  as they  d i d  on o t h e r  l i n e s  t o  t h e  south. 
r e s u l t  o f  a s l i g h t  t ime  s h i f t  o r  mis -synchron iza t ion  between t r a n s m i t t e r  and 
r e c e i v e r  c locks,  so t h a t  these channels were a c t u a l l y  reco rd ing  a t  l a t e r  t ime  
than normal. The l a t e r  t ime  channels a r e  n o t  a f f e c t e d  because t h e i r  windows are  
much l a r g e r  and t h e  EM response a t  l a t e r  t imes v a r i e s  more s lowly .  The problem 
was o n l y  de tec ted  a f t e r  complet ion o f  t h i s  f i r s t  l i n e  o f  t h e  survey, and was 
t raced  t o  a poor connect ion i n  t h e  synchron iza t ion  cable.  It was repa i red  f o r  
t h e  remainder o f  t h e  surveying. D.S. 8A shows t h e  l a s t  t h r e e  s t a t i o n s  a t  t h e  
eas t  end of  L i n e  5600N measured a f t e r  hav ing repa i red  t h e  synchron iza t ion  cable;  
t h e  l a t e  t ime  channels, 5 t o  1, a re  c l o s e  t o  what they  were before,  w h i l e  t h e  
e a r l i e s t  t ime channels a re  now negat ive  as would be expected a t  t h i s  d i s tance  
f rom t h e  loop. 
were l o s t .  
t i o n .  

Th is  i s  t h e  

I n  essence, then, t h e  f i r s t  two o r  t h r e e  channels on L i n e  5600N 
Th is  i s  n o t  impor tant ,  however, and does n o t  a l t e r  t h e  i n t e r p r e t a -  

CONCLUSIONS 

13.6 l i n e  k i l omet res  o f  UTEM e lect romagnet ic  su 
c la ims.  No conductors o f  geo log ic  i n t e r e s t  were detected. 

Report by: 

Cominco Ltd.  

Approved f o r  

Manager , Expl orat_ion - 
Cominco L td .  - ., 

D i  s t r i  b u t i  on: 

M i  n i  ng Recorder (2)’ 

W.D. Exp lo ra t i on  (1) 

Ge op hy s i c s ( 1 )  

Kootenay Exp lo ra t i on  (1)  

Expl . Admin is t ra t i on  (1)  
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APPENDIX I 
LEGEND 

UTEM COMPILATION MAP AND DATA SECTIONS 

SYMBOL 

I 
- /  
\ 

n 
5 
A 
7 
X 

0 

CHANNEL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MEAN DELAY TIME 

12.8 ms 

6 . 4  

3.2 

1.6 

0.8 

0.4 

0.2 

0.1 

0.05 

0.025 

. “r‘ 
I n  the  da ta  sect ions,  the  upper graph contains Channels 9 t o  5, 
the cent re  graph contains Channels 5 t o  2, and the  lower graph 
contains Channel 1. Sta t ion  numbers are indicated along the  

abscissa.  Elevations along the  survey l i n e  
are shown by the  s o l i d  p r o f i l e  i n  the lower 
graph, the  scale f o r  which is t h e  ordinate  
on the  r i g h t  hand s i d e  of t h e  graph. 

Axis of a crossover anomaly. 
superscr ipt  ind ica tes  t he  latest anomalous 
channel. The l e f t  superscr ipt  ind ica tes  
depth t o  current  ax i s  i n  metres. 

The r i g h t  

Indicates  a negative anomaly of width shown 
by the dash. 
shown. Can sometimes be confused with the  
negative p a r t  of a crossover anomaly. 

The latest anomalous channel is 

Indicates  contact between two regions of 
d i f f e r ing  r e s i s t i v i t y .  Arrow points  t o  
low r e s i s t i v i t y  zone. 

Outline of a t ransmi t te r  loop 
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APPENDIX I 1 1  

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

AND I N  THE MATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON THE SUN CLAIMS 

LOCATED 15 KM N.E. OF CRESTON, B.C. 

I N  THE NELSON M I N I N G  D I V I S I O N  OF THE 

PROVINCE OF B R I T I S H  COLUMBIA, MORE PARTICULARLY, 

N.T.S. 82 F/1 

S T A T E M E N T  

I, JULES J. LAJOIE o f  t h e  City o f  West Vancouver 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 ic i s t  by Cominco Ltd.  and, as such have a 
personal knowledge o f  t h e  f a c t s  t o  which I h e r e 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  statement i s  a t r u e  
copy of expend i tu res  i n c u r r e d  on geophysical survey on t h e  SUN 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 23rd and September 
2nd, 1985, f o r  t h e  purpose o f  m ine ra l  e x p l o r a t i o n  o f  t h e  above-noted 
claims. 

Geophysic ist ,  Cominco 'Ctd. 
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2. 

8 3. 

4. 

5. 

E XH I 6 I T "A" 

STATEMENT OF GEOPHYSICAL EXPENDITURES (1985) 

SUN 5, 6, 7, 8, 9 AND 10 CLAIMS 

S a l a r i e s  

Geophysic is ts  
J.J. L a j o i e  11 days @ $280/day 3,080.00 
A.P. O'Hara 11 days (b $150/day 1,650.00 

Ass i s tan ts  
J.S. A l l e n  11 days @ $82/day 902.00 
K.B. Paterson 8 days @ $82/day 656 -00 

Operat ing Day Charges 
(Charqed f o r  those days when u s e f u l  da ta  i s  
acqui red, t o  cover  c o k s  o f  i n t e r p r e t a t i o n ,  
d r a f t i n g  and r e p o r t )  

8 days 8 $250/day 

6,288.00 

2,000 .oo 

Equipment Rental  

UTEM 9.5 days @ $150/day 1,425 .OO 

Expense Accounts 

5.3. L a j o i e  ( i n c l .  J.S. A l l e n  
& K.B. Paterson)  1,412.07 

A.P. O'Hara 600.46 

M i  scel  1 aneous 

Wire Usage 

TOTAL 

2,012.53 

75 -00 

$ 11,800.53 

I c e r t i f y  t h i s  t o  be a t r u e  statement o f  e 
survey on t h e  SUN 5, 6, 7, 8, 9 and 10 C1 



APPENDIX I V  

CERTIF ICATION 

I, JULES J .  LAJOIE, o f  5655 K e i t h  Road, i n  t h e  City o f  West Vancouver, 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  t h a t : -  

1. I graduated f rom t h e  U n i v e r s i t y  o f  Ottawa i n  1968 w i t h  an 
Honours B.Sc. i n  Physics, 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  1970 w i t h  a M.Sc. i n  Geophysics, and f rom t h e  
U n i v e r s i t y  o f  Toronto i n  1973 w i t h  a Ph.D. i n  Geophysics. 

2. I am a r e g i s t e r e d  member o f  t h e  Associat ion o f  Profess iona l  
Engineers o f  t h e  Prov ince o f  B r i t i s h  Columbia, t h e  Soc ie ty  
o f  E x p l o r a t i o n  Geophysic is ts ,  and t h e  B r i t i s h  Columbia 
Geophysical Soc ie ty .  

3 .  I have been p r a c t i c i n g  my p r o f e s s i o n  f o r  t h e  pas t  t w e l v e  years.  








