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COMINCO LID. 

EXPLORATION 

NTS: 82F/1 

WESTERN DISTRICT 

SHA SOUTH 1988 
UTEM SURVEY 

FORT STEELE M.D., B.C. 

- ASSESSMENT REPORT - 

INTRODUCTION 

D u r i n g  t h e  p e r i o d  o f  August 28 t o  September 6 ,  1988, a 9.35 km UTEM survey 
was c a r r i e d  o u t  by  a Cominco geophys ica l  crew on t h e  SHA SOUTH Proper t y .  
T h i s  p r o p e r t y  c o n s i s t s  o f  c l a i m s  SUN 12, SHA 9 and 10. 

T h i s  r e g i o n  has a f a v o u r a b l e  g e o l o g i c a l  env i ronment  f o r  Pb-Zn su lph ides .  
The r e g i o n  i s  u n d e r l a i n  b y  r o c k s  o f  t h e  A l d r i d g e  Format ion.  I n  p a r t i -  
c u l a r ,  t h e r e  i s  an i n t e r e s t  i n  t h e  Pb-Zn p o t e n t i a l  a s s o c i a t e d  w i t h  t h e  
Lower/Middle A l d r i d g e  c o n t a c t .  

LOCATION AND ACCESS 

The SHA SOUTH P r o p e r t y  i s  a p p r o x i m a t e l y  30 km e a s t  o f  C res ton  and 20 km 
west  o f  Yahk, B.C. Access t o  t h e  p r o p e r t y  i s  p r o v i d e d  by  C a r o l l  Creek 
road  o f f  o f  Highway 3. t hen  f o l l o w  C a r o l l  Creek road  f o r  about  8 km sou th  
u n t i l  j u s t  a f t e r  t h e  h i g h  power l i n e s .  Then f o l l o w  t h e  f i r s t  road  t o  t h e  
west  f o r  abou t  5 km t o  t h e  p r o p e r t y .  

GEOPHYSICAL SURVEY 

The f i e l d  work was c a r r i e d  o u t  f r o m  August 28 t o  September 6 ,  1988. Two 
l o o p s  were used t o  su rvey  a t o t a l  o f  9.3 km o f  UTEM data.  The s u r v e y i n g  
was done on a c u t  g r i d  a t  50 me t re  s t a t i o n  i n t e r v a l s  a l o n g  l i n e s  t h a t  were 
200 m e t r e s  a p a r t .  

The SHA SOUTH p r o p e r t y  was one o f  t h e  areas chosen f o r  a more d e t a i l e d  
g e o l o g i c a l  and geophys ica l  s tudy.  The UTEM su rvey  was a f o l l o w - u p  o f  a 
p r e v i o u s l y  executed reconnaissance su rvey  i n  1987. I n  p a r t i c u l a r ,  t h e  
su rvey  was t o  d e t a i l  a c o n d u c t i v e  response t h a t  was l o c a t e d  i n  t h e  1987 
s u r vey . 



2. 

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" .  The 
system was developed by D r .  Y .  Lamontagne (1975) w h i l e  he was a graduate 
s tudent  of t h a t  Uni 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  o f  s i n g l e  
s t r a n d  i nsu l  a t e d  w i  r e  and energ i  z i  ng 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  genera tor .  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 i d e s  between 500 metres and 1,500 
metres long.  I n  t h i s  survey, t h e  l o o p  dimension was 1,500 m x 1,000 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  o f  t h e  loop 
and s u r v e y i n g  can be per formed b o t h  i n s i d e  and o u t s i d e  t h e  loop.  

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 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  on c a s s e t t e  magnet ic tape. The t i m e  
synchroni  z a 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 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 a c c u r a t e  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 l e c t r o m a g n e t 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 
square wave i n  t h e  absence o f  g e o l o g i c  conductors .  D e v i a t i o n s  f rom a 
square wave a r e  caused by e l e c t r i c a l  conductors  which may be 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 tacks  any 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  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  
f requency 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 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  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  c o n d u c t i n g  s u l p h i d e s  o r  g r a p h i t e  w i  11 produce a response 
on a l l  n i n e  channels.  

The UTEM r e c e i v e r  records  da ta  d i g i t a l l y  on a c a s s e t t e .  T h i s  tape i s  
p l a y e d  back i n t o  a 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 smal l  (11" x 15" )  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  and 
an i n t e r p r e t i v e  p l a n  a r e  appended t o  t h i s  r e p o r t .  

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  l o o p  ( 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 )  vary  c o n s i d e r a b l y  f rom t h e  b e g i n n i n g  o f  a l i n e  near  t h e  t r a n s -  
m i t t e r  loop,  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.  
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I n  o r d e r  t o  p r e s e n t  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  p r i m a r y  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  d a t a  i n  two ways. 

1. Cont inuous ly  normal ized  p l o t s .  

T h i s  i s  t h e  s tandard  n o r m a l i z a t i o n  scheme. 

a )  F o r  Channel, 1: 

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

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

2. P o i n t  normal ized  p l o t s .  

These p l o t s  d i s p l a y  an arrow of t h e  s e c t i o n  
i n d i c a t i n g  t h e  s t a t i o n  t o  which a l l  da ta  on t h e  l i n e  a r e  
normal ized.  The purpose o f  p o i n t  normal ized  p l o t s  i s  t o  
d i s p l a y  o n l y  t h e  r e l a t i v e  ampl i tude v a r i a t i o n  o f  t h e  
secondary f i e l d  a long t h e  l i n e ,  t h a t  i s ,  o n l y  t h a t  mag- 
n e t i c  f i e l d  f rom t h e  c u r r e n t s  induced i n  t h e  ground. 

a t  t h e  t o p  

a )  For Channel 1: 

X Ch.1 anomaly = Ch.1 - Ppn 100 
PPn 

where Ppn i s  t h e  p r i m a r y  f i e l d  f r o m  t h e  l o o p  a t  
t h e  p o i n t  norm s t a t i o n  and Ch.1 i s  t h e  observed 
a m p l i t u d e  f o r  Channel 1. 

b )  The remain ing  channels (n=2 t o  9 )  a r e  Channel 1 reduced 
and Channel 1 normal ized:  

% Ch.n anomaly = Ch.n - Ch.lpn 100 
Ch. l p n  

where Ch.n i s  t h e  observed ampl i tude o f  Channel n and 
Ch.lpn i s  t h e  observed Channel 1 ampl i tude a t  t h e  p o i n t  
norm s t a t i o n  
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P o i n t  normal ized  p l o t s  a r e  u s u a l l y  produced on d a t a  s e c t i o n s  
c o n t a i n i n g  anomal ies i n  o r d e r  t o  h e l p  i n t e r p r e t a t i o n  by p r o v i d i n g  a 
d i f f e r e n t  p e r s p e c t i v e  t o  t h e  data.  I n  t h i s  survey, a l l  t h e  Data 
S e c t i  on numbers c o n t a i  n i  ng a 'lp" a r e  p o i  n t  normal i zed p l  o ts .  

INTERPRETATION 

Both c rossover  and c o n t a c t  responses were observed. P l a t e  345-88-2 i s  a 
compi 1 a t i  on o f  t h e  UTEM anomal i es depi  c t e d  on t h e  Data S e c t i  ons. 

The c rossover  anomal ies a r e  o f  two types.  One i s  t h e  convent iona l  t y p e  w i t h  
t h e  p o s i t i v e  l o b e  on t h e  l o o p  s i d e  o f  t h e  conductor .  The second t y p e  i s  a 
r e v e r s e  c rossover  which has a response t h a t  i s  t h e  r e v e r s e  t o  t h e  conven- 
t i o n a l  t y p e  w i t h  t h e  n e g a t i v e  l o b e  on t h e  l o o p  s i d e  o f  t h e  conductor .  

The r e v e r s e  c rossover  i n d i c a t e s  a r e t u r n  c u r r e n t ,  t h a t  i s ,  c u r r e n t  f l o w i n g  
i n  t h e  o p p o s i t e  sense f r o m  normal. T h i s  u s u a l l y  r e s u l t s  when t h e  conductor  
caus ing  t h e  r e v e r s e  anomaly i s  e l e c t r i c a l  l y  connected t o  another  zone c l  oser  
t o  t h e  l o o p  f r o n t .  The c u r r e n t  induced i n  t h e  conductor  which i s  c l o s e r  t o  
t h e  l o o p  f r o n t  comes back a long t h e  second conductor  which i s  f u r t h e r  f rom 
t h e  loop.  The r e s u l t  i s ,  t h e  conductor  f u r t h e r  f rom t h e  l o o p  has a f i e l d  i n  
t h e  o p p o s i t e  d i  r e c t i o n  t o  t h e  convent iona l  conductor  response, thereby  
produc ing  t h e  o p p o s i t e  e f f e c t ,  a reverse  c rossover .  

The c rossovers  on t h e  SHA SOUTH p r o p e r t y  c l e a r l y  d e f i n e  two conductors  o f  
l e n g t h .  The i n t e r s e c t i o n  o f  t h e  two c rossovers  on L i n e  ZOOS, i s  a normal 
and a reversed one a t  950E and 1125E r e s p e c t i v e l y .  The response i n d i c a t e s  
t h a t  b o t h  a r e  s h a l l o w  and moderate ly  conduct ive .  They ex tend n o r t h  t o  L i n e  
200N and p o s s i b l y  f u r t h e r  t o  L i n e  600N. The few remain ing  c rossovers  appear 
t o  be e i t h e r  due t o  l o c a l i z e d  conduct ive  f e a t u r e s  o r  due t o  conductors  which 
c o n t i n u e  t o  t h e  south.  

The o t h e r  n o t a b l e  f e a t u r e  i s  t h e  s e t  o f  c o n t a c t  responses near  t h e  l o o p  
f r o n t  a t  about 300E and 600E, and e x t e n d i n g  f r o m  l O O O N  t o  ON. These c o n t a c t  
responses d e f i n e  a zone o f  r e l a t i v e l y  l e s s  r e s i s t a n c e  a t  o r near-sur face,  
p a r a l l e l  t o  t h e  l o o p  f r o n t .  

CONCLUSION 

D u r i n g  t h e  9 km UTEM survey, no conductors  o f  economic i n t e r e s t  were found. 
The r e s u l t s  o f  t h e  survey i n d i c a t e d  two ( p o s s i b l y  t h r e e )  sha l low and weak t o  
moderate conductors ,  and one r e g i o n  o f  re1 a t i  v e l y  l e s s  r e s i s t a n c e .  
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A P P E N D I X  I 

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

AMD THE MATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON THE SUN 12, SHA 9, 10 CLAIMS 

LOCATED 15 KM EAST OF CRESTON, B.C. 

I N  THE FORT STEELE AND NELSON M I N I N G  D I V I S I O N S  OF THE 

PROVINCE OF B R I T I S H  COLUMBIA, 

MORE PARTICULARLY 

N.T.S. 82F/1 

S T A T E M E N T  

I, Michael  A. P r i c e ,  o f  t h e  Ci ty  o f  Nor th  York, i n  t h e  Prov ince of O n t a r i o ,  
make oa th  and say: 

1. THAT I am employed as a g e o p h y s 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  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 o f  expend i tu res  i n c u r r e d  on a geophysica l  survey on t h e  
SUN 12, SHA 9, 10 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 29th and 
September 6th,  1988 f o r  t h e  purpose o f  m ine ra l  e x p l o r a t i o n  on t h e  
above-noted c l  a i  ins. 

1 ,  ' i )  L ,, &c- 
Michael'A. P r i c e ,  B.Sc. 
Geophysi c i  s t ,  Comi nco L t d .  

Dated t h i s  2 day o f  Ap eve. Lee-, 1988 
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 GEOPHYSICAL EXPENDITURES (1988) 

SHA SOUTH PROPERTY 

August 28 t o  September 6, 1988 

1. STAFF COSTS 

a )  A.S. Hagen, s u p e r v i s i o n  

b )  I .  Jack isch ,  g e o p h y s i c i s t  

c )  M.A. P r i c e ,  geophysi c i  s t  

d )  N. Murphy, a s s i s t a n t  

e )  P. Mu i r ,  a s s i s t a n t  

4 days @ $250/day 1,000.00 

6.5 days @ $300/day 1,950.00 

5 days @ $275/day 1,375.00 

3 days @ $100/day 300.00 

5 days 8 $100/day 500.00 5,125.00 

2. OPERATING DAY CHARGES 
Note: 
d a t a  a r e  acqu i red ,  t o  cover  t h e  c o s t  o f  da ta  c o m p i l a t i o n ,  
d r a f t i n g ,  i n t e r p r e t a t i o n  and r e p o r t .  

T h i s  charge i s  a p p l i e d  f o r  t h o s e  day on which u s e f u l  

3. EQUIPMENT RENTAL 

UTEM System 6.5 days 8 $150/day 

4. EXPENSE ACCOUNTS 

I. J a c k i s c h  
M.A. P r i c e  

N. Murphy 
P. M u i r  

352.54 
307.00 

75.00 
125.00 

1,400.00 

975.00 

859.54 

C a r r i e d  Forward $ 8,359.54 



C a r r i e d  Forward $ 8,359.54 

5. MISCELLANEOUS 

Use o f  Radio 50.00 
F r e i g h t  Charges 23.15 
T r a n s p o r t a t i o n :  

One 4x4 Truck 5.5 days (3 $40/day 220.00 
One 4x4 Truck 5.5 days 8 $50/day 275.00 

D o m i c i l e  : Creston House 150.00 718.15 

T O T A L  $ 9,077.69 

I c e r t i f y  t h i s  t o  be a t r u e  Statement o f  Expendi tures f o r  
t h e  geophysical  program on t h e  SHA SOUTH c la ims i n  1988. 

&/k /%zL 
Michael  A. P r i c e ,  B.Sc. 
Geophysic is t ,  Cominco L td .  
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CERTIFICATE OF QUALIFICATIONS 

I, MICHAEL A. PRICE,  o f  35 Fourwinds D r i v e ,  i n  t h e  City o f  Nor th  York, i n  
t h e  Prov ince o f  Ontar io ,  do hereby c e r t i f y :  

1. THAT I graduated f rom t h e  U n i v e r s i t y  o f  Toronto i n  1985 w i t h  a B.Sc. 
i n  GeophysicslPhysics.  

2 .  THAT I have been p r a c t i s i n g  my p r o f e s s i o n  f o r  t h e  pas t  t h r e e  years,  
and t h a t  I have been work ing  w i t h  t h e  UTEM system f o r  these t h r e e  
years.  

3. THAT I have been employed by Cominco L t d .  f o r  t h e  pas t  f o u r  months. 

&/ 
Michael A. P r i c e ,  B.Sc. 
Geophysi c i  s t ,  Comi nco L t d .  

NOVEMBER 1988 
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UTEM COMPILATION MAPS 
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Axis of a crossover anomaly. The number 
indicates the latest anomalous channel. 

Depth indicated by: S - Shallow ( < 50 m) 
M - Moderate (50-200 m) 
D - Deep ( > 200 m> 

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 transmit-ter 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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