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COMINCO LTD. 

EXPLORATION 

NTS: 82F/1 

WESTERN D I S T R I C T  

SHA EAST 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 4 ,  1988, a 21.1 km UTEM su rvey  
was c a r r i e d  o u t  b y  a Cominco geophys ica l  crew on t h e  SHA EAST P roper 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  SHA 29, 30, 3 1  and 32. 

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/Middl  e A l d r i d g e  c o n t a c t .  

LOCATION AND ACCESS 

The SHA EAST P r o p e r t y  i s  a p p r o x i m a t e l y  35 km e a s t  o f  C res ton  and 15 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  Caro l1  Creek 
road  o f f  o f  Highway 3. 

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 22 t o  September 4 ,  1988. Two 
l o o p s  were used t o  su rvey  a t o t a l  o f  21.1 km o f  UTEM data.  The survey was 
done on a c u t  g r i d  a t  50 m e t r e  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 .  

I n  1987, a reconnaissance UTEM survey was conducted on t h e  SHA p r o p e r t y .  
I n  1988, t h e  SHA Eas t  p r o p e r t y  was one o f  t h e  a reas  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  study. The purpose of t h e  UTEM survey 
was t o  l o c a t e  and d e t a i l  t h e  c o n d u c t i v e  c h a r a c t e r i s t i c s  o f  t h e  p r o p e r t y .  
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DESCRIPTION OF UTEM SYSTEU 

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 t u d e n t  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  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 o m  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  d imension 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  
and s u r v e y i n g  can be per formed 
f i e l d  procedure i s  s i m i l a r  t o  
s u r v e y i n g  method. 

The t r a n s m i t t e r  1 oop i s energ 
waveform a t  a c a r e f u l l y  c o n t r o l  

ed 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  l o o p  
b o t h  i n s i d e  and o u t s i d e  t h e  loop.  The 
Turam, a b e t t e r  known e l e c t r o m a g n e t i c  

zed 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  
ed 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  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 
t h r o u g h  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 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 
p e r f e c t  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 r o m  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 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  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  
f requency 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 f requency.  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  1 ower number channel s as we1 1. 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 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  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 layed 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 r o m  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  of a l i n e  (near  t h e  
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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  away f rom t h e  
t r a n s m i t t e r  l o o p ) .  I n  o rder  t o  present  such data,  a no rma l i z ing  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 oop  i s  used f o r  
no rma l i z ing  and p resen t ing  t h e  data i n  two ways. 

1. Cont i  nuously  normal i zed p l  o t s .  

Th i s  i s  t h e  s tandard no rma l i za t i on  scheme. 

a )  Fo r  Channel 1: 

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

where P i s  t h e  pr 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 
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 ) .  

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 a t  t h e  t o p  o f  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  data on t h e  l i n e  are 
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  on ly  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 )  For  Channel 1: 

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

where Ppn i s  t h e  pr imary f i e l d  f rom t h e  l oop  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 
ampl i tude f o r  Channel 1. 

b )  The remain ing channels (n=2 t o  9 )  a re  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 da ta  s e c t i o n s  
c o n t a i n i n g  anomalies 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 
Sec t ion  numbers c o n t a i n i n g  a "p" a r e  p o i n t  normal ized p l o t s .  

The above normal i z i  ng procedures r e s u l t  i n  chai  n i  ng e r r o r s  d i  sp layed 
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. 

INTERPRETATION 

Both crossover  and c o n t a c t  responses were observed i n  t h e  UTEM data.  P l a t e  
346-88-2 i s  a c o m p i l a t i o n  o f  t h e  UTEM anomalies dep ic ted  on t h e  Data 
Sect ions (D.S. 1 - D.S. 12p). 

The crossover  responses are  i n d i c a t i v e  o f  poor conductors w i t h  responses 
o n l y  i n  t h e  e a r l y  t i m e  channels (9, 8, 7 and 6).  A l l  appear t o  be due t o  
1 ocal  i zed and shal  low conduct i ve sources. The contac t  responses i n d i  c a t e  
two d i s t i n c t i v e  reg ions  o f  s l i g h t l y  h i g h e r  c o n d u c t i v i t y .  One i s  t h e  area t o  
t h e  west o f  about g r i d  s t a t i o n  1800E, runn ing  p a r a l l e l  t o  t h e  loop f r o n t .  
The second i s  a r e g i o n  between S t a t i o n s  2500E and 3500E and a l s o  runn ing  
near p a r a l l e l  t o  t h e  loop f r o n t .  These two reg ions,  as was w i t h  t h e  
crossovers,  show a weak c o n d u c t i v i t y  and a r e  r e l a t i v e l y  shal low. The l a t e  
t i m e  channels (5, 4, 3 and 2 )  i n d i c a t e  t h a t  a t  depth, t h e  p r o p e r t y  i s  f a i r l y  
r e s i s t i v e  and uni form.  The one apparent change i s  t h a t  t h e  c o n d u c t i v i t y  
appears t o  be i n c r e a s i n g  t o  t h e  west. 

CONCLUSIONS 

D u r i n g  t h e  21.1 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  a number o f  shal low and weak 
conductors and two reg ions  o f  r e l a t i v e l y  h i g h  ( b u t  s t i l l  poor)  c o n d u c t i v i t y .  

,rAc L. Report  by; L' 

M."A. P r i c e ,  B.Sc. 
Geophysic is t ,  Comi nco L td .  

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

M i n i n g  Recorder ( 2 )  
Western Canada Expl .  (1) 
Kootenay Expl . (1) 
Admi n i  s t r a t i  on (1 1 
Geophysics F i  l e  (1 1 

L*Ik Endorsed f o r  
Re1 ease: 

J .  M. Hamil ton,  P.Enq. 
Manager, Expl o r a t  i on- 
Western Canada 
Cominco L td .  



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 SHA 29, 30, 31 and 32 CLAIMS 

LOCATED 25 KM EAST OF CRESTON, B.C. 

I N  THE FT. 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. 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 o f  Ontar io ,  
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  expendi tures i n c u r r e d  on a geophysical  survey on t h e  
SHA 29, 30, 31 and 32 c la ims;  

3. THAT t h e  s a i d  expendi tures were i n c u r r e d  between August 28th and 
September 4th,  1988 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 c la ims.  

Michael  A. P r ice .  B.Sc. 
Geophysic is t ,  Cominco Ltd.  

Dated t h i s  4 day o f  hLg~&Lw, 1988 
a t  Vancouver, B.C. 



A P P E N D I X  I 1  

E X H I I3 I T " A "  

STATEMENT OF GEOPHYSICAL EXPENDITURES (1988) 

SHA EAST PROPERTY 

August 23 t o  29, 31 t o  September 4, 1988 

1. STAFF COSTS 

a )  I. Jackisch,  g e o p h y s i c i s t  

b )  M.A. P r i c e ,  g e o p h y s i c i s t  

c )  S. Kemp, a s s i s t a n t  

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

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

7.5 days @ $300/day 2,250.00 

9.5 days 8 $275/day 2,612.50 

1 day @ $125/day 125.00 

6 days @ $100/day 600.00 

9.5 days CP $100/day 950 .OO 6,537.50 

2. OPERATING DAY CHARGES 
Note: 
da ta  a r e  acqui red,  t o  cover  t h e  c o s t  of data  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 9.5 days 8 $150/day 

4. EXPENSE ACCOUNTS 

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

S. Kemp 
N. Murphy 
P. M u i r  

397.33 
408.50 

25.00 
150.00 
237.50 

2,100.00 

1,425.00 

1,218.33 

C a r r i e d  Forward $ 11,280.83 



C a r r i e d  Forward $ 11,280.33 

5. MISCELLANEOUS 

Use o f  Radio 
F r e i g h t  Charges 
T r a n s p o r t a t i o n :  One 4x4 

D o m i c i l e  : Creston House 
8.5 days @ $40/day 

T O T A L  

50.00 
23.15 

340.00 
175.00 588.15 

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  geophysica l  program on t h e  SHA EAST c l a i m s  i n  1988. 

Ai&/ .Af-;> 
M E h a e l  A. P r i c e ,  B.Sc. 
Geophys ic i s t ,  Cominco L t d .  



A P P E N D I X  I 1 1  

CERTIFICATE OF QUALIFICATIONS 

I ,  MICHAEL A. P R I C E ,  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  Geophysi cs lPhys i  cs . 

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 td .  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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LEGEND 

UTEM COMPILATION MAPS 

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 d 

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). 



LEGEND 

UTEM DATA SECTIONS 

7 25.6 ms 

12.8 

6 . 4  

3-2 

1.6 

0.8 

0.4 

0.2 

0-1 

0.05 

ORDINATE : 

ABSCISSA: 

SYMBOL 

I 
/ 
\ 

n 
z 
A 
7 
X 
A 
0 

Amplitude scale is given in % 

Station or Picket Numbers in Hundreds of Meters 

CHANNEL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

30 Hz 
~ 

12.8 ms 

6 . 4  

3.2 

1 . 6  

0.8 

0.4 

0.2 

0.1 

0.05 

0.025 
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