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EXPLORATION 
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WESTERN CANADA 

GEOPHYSICAL REPORT 
ON AN UTEM SURVEY 

ON THE DODGE PROPERTY 
NELSON M.D., B.C. 

- ASSESSMENT REPORT - 

INTRODUCTION 

Dur ing t h e  t ime pe r iod  o f  June 21st  t o  J u l y  4, 1989, a 15.8 km UTEM survey 
was c a r r i e d  ou t  by a Cominco geophysical crew on the  DODGE Property. 

Geology o f  t he  present  g r i d  i s  Middle t o  Upper A ld r i dge  sedimentary rocks 
o f  Pro terozo ic  age. The A ldr idge format ion hosts  the  S u l l i v a n  orebody 
near Kimberley, B.C., and i s  thus a favourable geo log ic  environment f o r  
expl  o r a t  i on . 
Kootenay Exp lo ra t i on  o f  Cranbrook, B.C., a d i s t r i c t  o f f i c e  o f  Cominco 
Exp lo ra t i on  - Western Canada, i s  the  so le  owner and opera tor  o f  t he  DODGE 
p r o p e r t y  . 
LOCATION AND ACCESS 

The DODGE p roper t y  i s  loca ted  13 kms southwest o f  Creston, B.C. The 
p r o p e r t y  i s  c l o s e l y  bordered t o  the  south by the  I n t e r n a t i o n a l  Boundary 
w i t h  the  USA. The southern and c e n t r a l  p a r t s  o f  t h e  p r o p e r t y  a r e  access- 
i b l e  by the  Dodge Creek logg ing  road which c l imbs f o r  8 km from the  f l o o r  
o f  t he  Kootenay R ive r  va l ley .  The t u r n o f f  t o  t h i s  l ogg ing  road i s  reached 
by t r a v e l l i n g  6 kms west o f  Creston on Highway 3 and then 9 kms south 
a long t h e  Kootenay River.  

DESCRIPTION OF UTEM SYSTEM 

UTEM i s  an acronym f o r  "Un ive rs i t y  of  Toronto ElectroMagnetometerIl. The 
system was developed by Dr.  Y. Lamontagne (1975) w h i l e  he was a graduate 
s tudent  o f  t h a t  Un ivers i ty .  
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The f i e l d  procedure cons is t s  o f  f i r s t  l a y i n g  ou t  a l a rge  loop 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 iz ing  i t  w i t h  cu r ren t  from a t r a n s m i t t e r  
which i s  powered by a 1.7 kW motor generator. The loop i s  g e n e r a l l y  
square shaped, wherever poss ib le ,  w i t h  s ides  between 500 metres and 1,500 
metres long. I n  t h i s  survey, t h e  loop dimension was 1,500 m x 1,000 m. 
Survey l i n e s  a re  genera l l y  o r i e n t e d  perpend icu la r  t o  one s ide  o f  t he  loop 
and survey ing can be performed bo th  i n s i d e  and ou ts ide  the  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 lect romagnet ic  
survey ing method. 

The t r a n s m i t t e r  loop i s  energized w i t h  a p rec i se  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  frequency (30.9 Hz f o r  t h i s  survey). 
The r e c e i v e r  system inc ludes  a sensor c o i l  and backpack po r tab le  r e c e i v e r  
module which has a d i g i t a l  record ing  f a c i l i t y  on casset te  magnetic tape. 
The t ime synchronizat ion between t r a n s m i t t e r  and rece iver  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  sensor c o i l  measures the  v e r t i c a l  magnetic component o f  t he  
e lect romagnet ic  f i e l d  and responds t o  i t s  t ime de r i va t i ve .  Since the  
t r a n s m i t t e r  cu r ren t  waveform i s  t r i a n g u l a r ,  t he  rece iver  c o i l  w i l l  sense a 
p e r f e c t  square wave i n  the  absence o f  geo log ic  conductors. Dev ia t ions  
f rom a p e r f e c t  square wave a re  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 .  The rece ive r  stacks any pre-set  number 
o f  cyc les  i n  order  t o  increase the  s igna l  t o  no ise  ra t i o .  

The UTEM rece ive r  gathers and records 9 channels o f  data a t  each s ta t i on .  
The h igher  number channels (7-8-9) correspond t o  sho r t  t ime o r  high 
frequency w h i l e  the  lower number channels (1-2-3) correspond t o  long t ime 
o r  low frequency. Therefore, poor  o r  weak conductors w i l l  respond on 
channels 9, 8, 7 and 6. P rog ress i ve l y  b e t t e r  conductors w i l l  g i v e  
responses on progress ive ly  lower number channels as we l l .  For example, 
massive, h i g h l y  conducting 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 ine  channels. 

The UTEM rece ive r  records data d i g i t a l l y  on a cassette. Th is  tape i s  
p layed back i n t o  a computer a t  the  base camp. The m i n i  computer processes 
the  da ta  and con t ro l s  the  p l o t t i n g  on a small (11'' x 1 5 " )  graph ics  
p l o t t e r .  Data a re  por t rayed as p r o f i l e s  o f  each o f  the n ine  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 lan  a re  appended t o  t h i s  repor t .  

The magnetic f i e l d  ampl i tudes f rom bo th  the  t r a n s m i t t e r  loop (pr imary 
f i e l d )  and f rom the  e l e c t r i c  cu r ren ts  induced i n  t h e  ground (secondary 
f i e l d )  vary  considerably  f rom t h e  beginning o f  a l i n e  (near the  
t r a n s m i t t e r  loop) t o  the  end o f  t he  survey l i n e  ( f a r  away f rom the  
t r a n s m i t t e r  loop).  I n  o rder  t o  p resent  such data, a normal iz ing scheme 
must be used. I n  t h i s  survey, the  pr imary  f i e l d  from the  loop i s  used f o r  
no rma l i z ing  and present ing the  da ta  i n  two ways. 
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1. Cont inuously normal ized p lo ts .  

Th is  i s  t h e  standard normal iza t ion  scheme. 

a) For Channel 1: 

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

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

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

X Chon anomaly = Chon - Ch.1 100 
Ch. 1 

where Chon is the  observed ampli tude o f  Channel n 
(2 t o  9). 

2. P o i n t  normalized 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  the  sec t ion  
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  are  
normalized. 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  along the 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 the  cur ren ts  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  from t h e  loop 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 remaining channels (n-2 t o  9) a r e  Channel 1 reduced 
and Channel 1 normalized: 

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

where Chon is the  observed ampli 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  sec t ions  
con ta in ing  anomalies i n  o rder  t o  he lp  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  perspec t ive  t o  the  data. I n  t h i s  survey, a l l  t he  Data 
Sec t ion  numbers conta in ing  a 8tp88 a r e  p o i n t  normal ized p l o t s .  

The above normal iz ing  procedures r e s u l t  i n  cha in ing  e r r o r s  d isp layed 
i n  Channel 1 only ,  s ince a l l  o the r  channels a r e  normal ized t o  Channel 
1. 

INTERPRETATION 

Four loops o f  UTEM data  were c o l l e c t e d  on the  DODGE Proper ty  i n  June and 
J u l y  o f  1989. 

A Channel 8 crossover type conductor was detected on Loop 3, l oca ted  a t :  
L ine  500N a t  S t a t i o n  550E. 

CONCLUSIONS 

15.8 kms o f  UTEM e lect romagnet ic  survey ing were completed on the  DODGE 
c la ims i n  June/July 1989. The survey r e s u l t s  show o n l y  a crossover anomaly, 
represent ing  a weakly conduct ive zone a t  shal low depth. w 

Report by: 
3. G. Parkinson. B.Sc. 
Geophysic ist  
Cominco Ltd. 

Approved f o r  
Release: w. 7 - 

W. 3.-Wolfe 
Manager, Exp lo ra t i on  
Western Canada 
Cominco Ltd. 
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D i  s t  r i  b u t  i on: 

Min i  ng Recorder (2)  

Western D i s t r i c t  (1) 
Geophysics F i l e s  (1) 

Kootenay Exp lo ra t i on  (1) 



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 

C A R R I E D  OUT ON THE DODGE 1-4 CLAIMS 

LOCATED 13 KMS SOUTHWEST 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 BRITISH COLUMBIA, 

MORE PARTICULARLY 

N.T.S. 82F/2 

S T A T E M E N T  

I ,  Graham Parkinson, o f  1643 Col l inqwood St ree t ,  i n  t h e  City o f  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 qeophys ic is t  by Cominco Ltd.  and, as such have 
a personal knowledqe 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 here 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 ncu r red  on a geophysical survey on t h e  
DODGE C1 a i  ms ; 

3. THAT t h e  s a i d  expendi tures were i n c u r r e d  between June 21st  and J u l y  
4th, 1989 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 l  aims. 

3 .  G. Parkinson, B.Sc. 
Geophysi c i  s t ,  Comi nco Ltd.  

Dated t h i s  L @ d a y  of C k , g L  , 1989 
a t  Vancouver, B .C. 
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E X H I B I T "A" 

STATEMENT OF EXPENDITURES (1989) 

DODGE PROPERTY - June 21st  t o  J u l y  4 th,  1989 

1. STAFF COSTS 

a)  D. P igh in,  superv i s ion  
2 days @ $250/day 

b) J.J. La jo ie ,  geophys ic i s t  

c)  J.G. Parkinson, geophys ic i s t  

d) J.V. B j e l i c a ,  a s s i s t a n t  

e) N.E. Murphy, a s s i s t a n t  

500 . 00 

17.5 days @ $415/day 7,262.50 

19 days 0 $215/day 4,085.00 

1,190.00 14 days @ $ 85/day 

14 days @ $100/day 1,778.00 14,815.50 

2. OPERATING DAY CHARGES 
Note: Th is  charge i s  a p p l i e d  f o r  those days on which u s e f u l  
da ta  a re  acquired, t o  cover t h e  cos t  o f  da ta  compi la t ion ,  
d r a f t  i ng , i n t e r p r e t a t  i on and r e p o r t  . 

6.5 days @ $375/day 2,437.50 

3. EQUIPMENT RENTAL 

UTEM Standby 3 days 0 $ 75/day 225.00 
UTEM 18 days @ $150/day 2,700.00 
Ford UTEM 4x4 Truck 14 days @ $40/day 560.00 
Rental 4x4 Truck 14 days @ $40/day 560.00 
Use o f  Radios 14 days @ $25/day 350.00 4,395.00 

4. EXPENSE ACCOUNTS 

J.J. L a j o i e  
J.G. Parkinson 
J.V. B j e l i c a  
N.E. Murphy 

1,600.08 
859 . 57 
354 . 00 
354.00 3,167.65 

5. MISCELLANEOUS 

Domici le,  Creston, B.C. 14 days @ $25/day 350.00 
F r e i g h t  Charges 1,054.35 1,404.35 

TOTAL $ 26,220.00 
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CERTIFICATE OF QUALIFICATIONS 

I ,  J .  GRAHAM PARKINSON, o f  1643 Coll ingwood Street ,  i n  the City o f  Vancouver 
Provi  nce o f  B r i  t i  sh Columbia, do hereby c e r t i  fy: 

i. 

ii. 

iii. 

QJ 
i v .  

THAT I qraduated w i t h  a B.Sc. i n  Physics 
o f  B r i t i s h  Columbia i n  1980. 

from t h e  U n i v e r s i t y  

THAT I am graduated w i t h  a C e r t i f i c a t e  i n  Geophysics f rom t h e  
U n i v e r s i t y  o f  A lbe r ta  i n  1984. 

THAT I am a member o f  t h e  B.C. Geophysical Society and o f  t h e  
Northwest Mining Associ a t i  on. 

THAT I have been p r a c t i s i n g  Geophysics f rom 1981 t o  1989, and 
have been an employee o f  Cominco Ltd. s ince June 1989. 

J. Graham Parkinson, B.Sc. 
Geophysicist,  Cominco Ltd.  

SEPTEMBER 1989 
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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 (50-150 m) 
D - Deep ( > 150 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 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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ABSCISSA : 

LEGEND 

UTEM DATA SECTIONS 

Amplitude scale is given in 8 

Station or Picket Numbers in Hundreds of Meters 
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