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INTRODUCTION 

A UTEM survey t o t a l l i n g  16.5 kms was c a r r i e d  ou t  on t h e  S t .  Eugene 
Proper ty  f rom August 11 t o  18, 1990, by a Cominco geophysical crew under 
t h e  d i r e c t i o n  o f  geophys ic is ts ,  5 . 3 .  L a j o i e ,  R.W. Hol royd  and D.J. 
Hol combe. 

The purpose o f  the survey was t o  e x p l o r e  f o r  a massive su lph ide  depos i t  a t  
depth i n  t h e  immediate area o f  t h e  S t .  Eugene Mine. 

Th is  r e p o r t  descr ibes  t h e  opera t i on  o f  t h e  UTEM system, exp la ins  t h e  
p l o t t i n g  format, and presents  t h e  r e s u l t s .  

L I S T  OF CLAIMS SURVEYED 

The f o l l o w i n g  i s  a l i s t  o f  c la ims  covered by t h e  UTEM surveying: 

L-665 t o  L-668 
L-2167, L-3545, L-3546, L-4405, L-4413 t o  L-4415, L-4419 
L-6126, L-6127, L-6131 t o  L-6134, L-7004, L-7005, L-7015 
L-7017, L-7022, L-7756, L-9805 t o  L-9807, L-12467, L-15376 
L-15347 t o  L-15349, L-15352 t o  L-15356, L-15364 t o  L-15366 

LOCATION AND ACCESS 

The survey area was centered around t h e  town o f  Moyie, B.C., l o c a t e d  on 
Highway 3/95, 20 kms south o f  Cranbrook, B.C. and 70 kms eas t -nor theas t  o f  
Creston, B.C. The body o f  water a t  Moyie Lake d i v i d e s  t h e  g r i d  i n t o  an 
eas te rn  and western p a r t ,  w i t h  no da ta  c o l l e c t e d  over t h e  lake. 

Access t o  Moyie, B.C. i s  a long a wel l -paved 2- lane highway. Abundant d i r t  
roads around Moyie Lake and t o  t h e  eas t  o f  t h e  town o f  Moyie e x i s t  f o r  
easy l oop  and l i n e  access. 
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DESCRIPTION OF UTEM SYSTEM AND F I E L D  PROCEDURE e 
UTEM i s  an acronym f o r  " U n i v e r s i t y  o f  Toronto ElectroMagnetometer". The 
system was developed by D r .  Y. Lamontagne (1975) w h i l e  he was a graduate 
s tudent  o f  t h a t  U n i v e r s i t y .  

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 o o p  of 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 rom a t r a n s m i t t e r  
which i s  powered by a 2.2 kW motor generator .  The l o o p  i s  g e n e r a l l y  
square shaped, wherever p o s s i b l e ,  w i t h  s ides  between 500 metres and 1,500 
metres long. I n  t h i s  survey, t h e  l o o p  dimensions were 1,800 m x 1,300 m. 
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  p e r p e n d i c u l a r  t o  one s i d e  of t h e  l o o p  
and survey ing  can be performed both  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 ic  
survey ing  method. 

The t r a n s m i t t e r  l o o p  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 (30.9 Hz f o r  t h i s  survey) .  
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 l i t y  b o t h  on c a s s e t t e  magnet ic 
t a p e  and i n  s o l i d  s t a t e  memory. The t i m e  s y n c h r o n i z a t i o n  between t r a n s -  
m i t t e r  and r e c e i v e r  i s  achieved th rough q u a r t z  c r y s t a l  c l o c k s  i n  b o t h  
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 o f  t h e  
e lec t romagnet ic  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 ic  conductors.  D e v i a t i o n s  
f rom a p e r f e c t  square wave are  caused by e l e c t r i c a l  conductors  which may 
be geo log ic  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 pre-se 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  ga thers  and records 9 channels o f  d a t a  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  l o w e r  number channels (1-2-3) correspond t o  l o n g  t i m e  
o r  low frequency. Therefore,  poor and/or smal l  conductors  w i l l  respond on 
channels 9, 8, 7 and 6. P r o g r e s s i v e l y  b e t t e r  and/or l a r g 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  numbered channels as w e l l .  For  
example, massive, h i g h l y  conduct 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.  

The UTEM r e c e i v e r  records  d a t a  i n  s o l i d  s t a t e  memory. The memory i s  
dumped on t o  a f i e l d  computer a t  t h e  base camp. The m i n i  computer 
processes t h e  d a t a  and c o n t r o l s  t h e  p l o t t i n g  on a g raph ics  p l o t t e r .  Data 
a r e  p o r t r a y e d  as p r o f i l e s  o f  each o f  t h e  n i n e  channels, shown f o r  each 
survey l i n e  o f  each t r a n s m i t t e r  loop. These p r o f i l e s  a r e  appended t o  t h i s  
r e p o r t  
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The magnet ic f i e l d  ampl i tudes f rom b o t h  t h e  t r a n s m i t t e r  loop  ( p r i m a r y  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 )  v a r y  
c o n s i d e r a b l y  f rom t h e  beg inn ing  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  away f rom t h e  t r a n s m i t t e r  l o o p ) .  I n  o r d e r  t o  
p resent  such data,  a n o r m a l i z i n g  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. 

0 

C o n t i  nuousl v normal i zed D1 o ts .  

Th i  s i s t h e  standard normal i z a t i  on scheme. 

a )  For  Channel 1: 

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

x 100 

where P i s  t h e  p r i m a r y  f i e l d  f rom 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 )  

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

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

The above n o r m a l i z i n g  procedures r e s u l t  i n  c h a i n i n g  e r r o r s  d i  splayed 
i n  Channel 1 only ,  s i n c e  a l l  o t h e r  channels a r e  normal ized t o  Channel 
1. 

DISCUSSION OF RESULTS 

Loops 1 and 2 a r e  l o c a t e d  as shown i n  P l a t e  384-90-2. 

The Loop 1 data covers t h e  area d i r e c t l y  over  t h e  S t .  Eugene Mine. Measure- 
ments on t h e  westernmost l i n e s  are  a f f e c t e d  by numerous c u l t u r a l  e f f e c t s  
such as r a i l w a y  t r a c k s ,  power l i n e s ,  underground p ipes,  and t h e  town o f  
Moyie. L i n e  3000W i s  i n f l u e n c e d  t h e  most, r e s u l t i n g  i n  h i g h  p o s i t i v e  
read ings  on Channels 2 t o  6 (caused by t h e  survey l i n e s  heading s u b - p a r a l l e l  
t o  these man-made conductors) .  T h i s  i n f l u e n c e  d imin ishes  t o  t h e  east  as 
seen by a p rogress ive  n e g a t i v e  s h i f t  i n  Channels 2 t o  6 i n  t h i s  d i r e c t i o n .  
The e r r a t i c  measurements on Channels 7 t o  9 caused by t h e  power l i n e  a l s o  
d i m i n i s h  t o  t h e  east .  

Crossover anomalies, responding up t o  Channel 2, occur a t  L i n e  2600W 
(D.S. 5) ,  S t a t i o n s  2325N and 2625N, and a t  L ine  2200W (D.S. 4), S t a t i o n s  
2275N and 2775N. 

No s i g n i f i c a n t  conductors were found on Loop 2. 
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CONCLUSIONS 

16.5 kms o f  UTEM survey ing was performed on t h e  S t .  Eugene Proper ty .  Two 
crossover  anomalies spanning two l i n e s  were found. 

Report  by : 
Ingo B J a c M c h  
Geophysici s t  
Cominco Ltd.  
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Manager, E x p l o r a t i o n  
Western Canada 
Cominco Ltd.  

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

Min ing  Recorder 
Kootenay Expl . O f f i c e  
S t .  Eugene Min ing  Corp. (1) 
Western D i s t r i c t  F i l e s  (1) 
Geophysi cs F i  1 es (1) 
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A P P E N D I X  I 

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

AND THE MATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON THE ST. EUGENE PROPERTY 

LOCATED 20 KMS SOUTH OF CRANBROOK, B.C. 

I N  THE FORT STEELE 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. 82615 

S T A T E M E N T  

I, Ingo Jackisch,  o f  424 Somerset S t r e e t ,  i n  t h e  Ci ty  o f  North Vancouver, i n  
t h e  Province o f  B r i t i s h  Columbia, make oath and say: 

1. THAT I am employed as a geophys ic is 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; a 

2. THAT annexed he re to  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 o f  expendi tures i n c u r r e d  on a geophysical  survey on t h e  
ST. EUGENE Proper ty ;  

3. THAT t h e  s a i d  expendi tures were i n c u r r e d  f rom August 11 t o  August 18, 
1990 f o r  t h e  purpose o f  minera l  e x p l o r a t i o n  on t h e  above-noted 
proper ty .  

I n gou Ja c Ws c h 
Geophysi c i  s t  , Comi nco Ltd.  

Dated t h i s  - 23 day o f  w, 1990 
a t  Vancouver, B.C. * 



A P P E N D I X  I 1  

E X H I B I T " A "  

STATEMENT OF EXPENDITURES 

ST. EUGENE PROPERTY - August 11 t o  August 18, 1989 

1. STAFF COSTS 

a) C. Schultz, geo log i s t  

b )  J.J. Lajoie,  geophysic is t  
4.5 days 8 $480/day 2,160.00 

c )  
5.5 days 8 $390/day 2,145.00 

d )  D. J .  Hol combe, geophysi c i  s t  
8.5 days 8 $155/day 1,317.50 

e) J.V. B je l i ca ,  he lper  
8 days 8 $ 105/day 840.00 

f )  G. Joki ,  he lper  
7 days 8 $ 92.70lday 648.90 

g) M. Davies, con t rac to r  
6.5 days (3 $200/day 1,300.00 9,311.40 

5 days 8 $180/day 900.00 

R .W.  Hol royd , geophysi c i  s t  

2. OPERATING DAY CHARGES 
'Note: This  charge i s  app l ied  f o r  those days on which use fu l  
f i e l d  data are acquired, t o  cover t h e  cost  o f  data compila- 
t i o n ,  d r a f t i n g ,  and repo r t  w r i t i n g .  

0 
10.5 days 8 $390/day 

3. EQUIPMENT RENTAL 

UTEM 3 System 
Two 4x4 Rental Trucks 

4. EXPENSE ACCOUNTS 

5.3. L a j o i e  
R.W. Holroyd 
D.J. Holcombe 
J.V. B j e l i c a  

G. Jok i  
M.J. Davies 

392.50 
337.00 
403.89 
141.11 
143.00 
403.97 

4,095.00 

1,425.00 
1,688.00 3,113.00 

1,821.47 

Car r ied  Forward $ 18,340.87 



STATEMENT OF EXPENDITURES c o n t ' d  

ST. EUGENE PROPERTY - August 11 t o  August 18, 1990 

C a r r i e d  Forward $ 18,340.87 

5. MISCELLANEOUS 

L i n e c u t t i n g  $ 10,054.41 

Geophysical F r e i g h t  Charges 485.74 10,660.15 
UTEM Wire Charge 120.00 

( Mob / Demo b ) 

TOTAL $ 29,001.02 



A P P E N D I X  I11 

CERTIFICATE OF QUALIFICATIONS 

I ,  INGO JACKISCH, o f  424 Somerset S t ree t ,  i n  t h e  City o f  North Vancouver, 
Province o f  B r i t i s h  Columbia, do hereby c e r t i f y :  

i. THAT I graduated w i th  a B.Sc. i n  Geophysics 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  1975, 

i i . THAT I have been p r a c t i s i n g  Geophysics from 1975 t o  1990, and have 
been an employee o f  Cominco Ltd.  from 1980 t o  1990. 

I n  gou Jack &Sch , B . Sc . 
Geophysi c i  s t ,  Comi nco Ltd.  

NOVEMBER 1990 



LEGEND 

UTEM DATA SECTIONS 

SYMBOL 

I 
/ 

0 
S 
A 
7 
x 
A 

\ 

0 
a 

ORDINATE : 

ABSCISSA: 

Amplitude scale is given in % 

Station or Picket Numbers in Hundreds of Meters 

CKANNEL 

1 

'2  

3 

4 

5 

6 

7 

8 

9 

10 

MEAN DELAY TIME 

15 Hz 

2 5 . 6  ms 

12.8 

6 . 4  

3.2 

1.6 

0.8 

0 . 4  

0.2 

0.1 

0.05 

30 Hz 

12.8 ms 

6 . 4  

3-2 

1.6 

0.8 

0.4 

0.2 

0.1 

0 - 0 5  

0.025 
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ST. EUGENE COMINCO 
Op: JJL,DH,MD Freq(Hz): 30.974 
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2800 N 

2600N 

2400N 

2200N 

2000N 

1800N 

1600N 

1400N 

1200N 

Hz 
D S  I 

Loop: 1 Line: 1OOOW 
C h l  reriiiced. C h l  normalized. Totals:P- 1720M. /L- 1769M. Line Azim.: 30 . Rx Label: 10 
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1200N 

COM I NCO Hz 
D S  2 

ST. EUGENE 
Op: JJL,DH,MD Freq(Hz): 30.974 Loop: 1 Line: 1400W 
Chl reduced. C h l  normalized. Totals:P- 1742M./L- 1742M. Line Azim.: 30 . Rx Label: 14 
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ST. EUGENE COMINCO Hz 
Op: JJL,DH,MD Freq(Hz): 30.974 

2200 N 

2000N 

1800N 

1600N 

1400N 

f200N 

D S  3 
Loop: 1 Line: 1800W 

C h l  reduced. Chl  normalized. Totols:P- 1766M. /L- 1766M. Line Azirn.: 30 . Rx Label: 18 



ST. EUGENE 
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I 

COM INCO 
Op: JJL,DH,MD Freq(Hz): 30.974 

. .  - - 
Hz 

Loop: 1 
Chl reduced. Chl normalized. Totals:P- 1960M./L- 1963M. Line Azim.: 30 . Rx Label: 22 

,-- - 
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3 ST. EUGENE 
I 

COMINCO 
Op: JJL,DH,MD Freq(Hz): 30.974 
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N.l,,,, 

Hz 
Loop: 1 

Chl reduced. Chl normalized. Totols:P- 1949M./L- 1949M. Line Azim.: 30 . Rx Label: 26 
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Hz 
Loop: 1 

ST. EUGENE 
Op: JJL,DH,MD Freq(Hz): 30.974 
Chl reduced. Chl normalized. Totals:P- 1935M./L- 7935M. Line Azim.: 30 . Rx Label: 30 

300% 
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Line: 3000W 
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ST. EUGENE COMINCO 
Op: RWH & DH Freq(Hz): 30.974 

000 N 

800 N 

600 N 

I LOOP - 
l , , , 1 , , , , / ,  5 0 

N 

Loop: 2 Line: 4400W 
Chl reduced. Chl normalized. Totals:P- 675M./L-675M. Line Azim.: 30 . Rx Label: 44 

O S  7 
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ST. EUGENE COM INCO Hz 
Op: RWH & DH Freq(Hz): 30.974 Loop: 2 Line: 4800W 
Chl reduced. Chl normalized. Totals:P- 1990M./L- 1990M. Line Azirn.: 30 . Rx Label: 48 
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ST. EUGENE COMINCO Hz 
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Chl  reduced. Chl  normalized. Totals:P- 1990M. /L- 1990M. Line Azim.: 30 . Rx Label: 48 
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- 
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Op: RWH & DH Freq(Hz): 30.974 Loop: 2 
Chl reduced. Chl  normalized. Totols:P- 21 94M./L- 2276M. Line Azirn.: 30 . Rx Label: 52  
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Op: RWH & DH Freq(Hz): 30.974 
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