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SUMMARY 

A time domain e l e c t r o m a g n e t i c ( G e o n i c s EM-37) g e o p h y s i c a l s u r v e y 
was conducted on p a r t s o f the L a r a P r o j e c t p r o p e r t y near 
Chemainus, B.C. f o r A b e r f o r d R e s o u r c e s L t d . by MPH C o n s u l t i n g 
L i m i t e d d u r i n g September and O c t o b e r , 1984. 

The purpose o f the s u r v e y was t o d e t e c t c o n d u c t o r s a t d e p t h , down 
d i p from Zones I , I I , I I I , IV and V s u r f a c e exposures o f s u l p h i d e 
m i n e r a l i z a t i o n . Such c o n d u c t o r s c o u l d be i n d i c a t i v e o f massive 
s u l p h i d e m i n e r a l i z a t i o n s i m i l a r t o the Westmin Resources H-W 
d e p o s i t a t B u t t l e L a k e. 

No anomalies i n d i c a t i v e o f c o n d u c t o r s o f economic p r o p o r t i o n s were 
d e t e c t e d by the s u r v e y to a depth o f 150 m, which i s the e s t i m a t e d 
d e p t h o f d e t e c t i o n f o r a h y p o t h e t i c a l t a r g e t r e p r e s e n t a t i v e o f the 
m i n e r a l i z a t i o n on the p r o p e r t y . 

The s u r v e y d i d d e t e c t a s e r i e s o f q u e s t i o n a b l e a n omalies a l o n g the 
n o r t h s i d e o f the coverage i n the E a s t G r i d a r e a ; t h e s e are 
i n f e r r e d to be caused by a u n i t o f p y r i t i c a n d e s i t e v o l c a n i c s . 

A nother s e r i e s o f anomalies a l o n g the s o u t h edge o f b o t h the E a s t 
G r i d and West G r i d areas r e f l e c t s a c o n t a c t between h i g h r e s i s 
t i v i t y f o r m a t i o n s ( S i c k e r Group) and low r e s i s t i v i t y f o r m a t i o n s 
(Nanaimo Group and sediment s i l l u n i t ) . 

A d d i t i o n a l EM-37 coverage on the unsurveyed p a r t s o f the p r o p e r t y 
i s recommended. C o n s i d e r a t i o n s h o u l d be g i v e n to p r e p a r i n g any 
d r i l l h o l e s on the p r o p e r t y f o r d r i l l h o l e e l e c t r o m a g n e t i c s u r v e y s 
u s i n g the EM-37. 
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1.0 INTRODUCTION 

T h i s r e p o r t p r e s e n t s the r e s u l t s o f a time domain e l e c t r o m a g n e t i c 
s u r v e y conducted on the L a r a P r o j e c t by MPH C o n s u l t i n g L i m i t e d on 
b e h a l f o f A b e r f o r d Resources L t d . 

The purpose o f the s u r v e y was t o l o c a t e e l e c t r o m a g n e t i c c o n d u c t o r s 
i n d i c a t i v e o f massive s u l p h i d e m i n e r a l i z a t i o n a t d e p t h , down d i p 
from a number o f m i n e r a l i z e d zones l o c a t e d on the p r o p e r t y . The 
zones c o n s i s t o f l e a n p o l y m e t a l l i c s u l p h i d e h o r i z o n s exposed i n a 
number o f showings and backhoe t r e n c h e s e x c a v a t e d on the p r o p e r t y . 
The m i n e r a l i z a t i o n a t s u r f a c e i s o n l y weakly c o n d u c t i v e as i n d i 
c a t e d by v e r y low f r e q u e n c y e l e c t r o m a g n e t i c and i n d u c e d p o l a r i z a 
t i o n g e o p h y s i c a l a n o m a l i e s . 

The coverage p r o v i d e d by the s u r v e y was c o n c e n t r a t e d i n two areas , 
namely the E a s t G r i d and West G r i d a r e a s . 

The p r i n c i p a l t a r g e t s o f the s u r v e y were Zones I and I I on the 
E a s t G r i d , Zone I I I , Zone IV and Zone V on the West G r i d . 

G i v e n the c h a r a c t e r o f the exposed m i n e r a l i z e d zones, an e l e c t r o 
magnetic anomaly from a c o n v e n t i o n a l l o w - f r e q u e n c y e l e c t r o m a g n e t i c 
g e o p h y s i c a l method was not a n t i c i p a t e d , except perhaps f o r the 
massive s u l p h i d e m i n e r a l i z a t i o n a s s o c i a t e d w i t h p a r t s o f Zone I I I 
on the West G r i d . The time-domain e l e c t r o m a g n e t i c s u r v e y , w i t h 
i t s g r e a t e r depth o f d e t e c t i o n o f f e r e d the p o s s i b i l i t y o f d e t e c t 
i n g more massive m i n e r a l i z a t i o n a t depth i n a s e t t i n g s i m i l a r to 
the Westmin Resources H-W orebody a t B u t t l e Lake. 
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The s u r v e y was conducted d u r i n g the p e r i o d September 1 4 - 0 c t o b e r 
19, 1984 by a three-man crew headed by K. M o r r i s o n , B.Sc., 
g e o p h y s i c i s t . O v e r a l l s u p e r v i s i o n was p r o v i d e d by L. L e B e l , 
P.Eng., S e n i o r G e o p h y s i c a l C o n s u l t a n t . 

A t o t a l o f 22 l i n e km o f s u r v e y i n g d i v i d e d i n t o 6 km i n the E a s t 
G r i d a r e a and 16 km i n the West G r i d a r e a was e f f e c t e d . 
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2.0 LOCATION AND ACCESS 

The L a r a P r o j e c t p r o p e r t y i s l o c a t e d on Vancouver I s l a n d a p p r o x i 
m a t e l y 10 km west-southwest o f Chemainus, B.C. ( F i g u r e 1 ) . 

Ac c e s s i s g a i n e d v i a the Chemainus R i v e r l o g g i n g - t r u n k road f o r 
a p p r o x i m a t e l y 13 km from the Trans-Canada Highway f o l l o w e d by 
about 9 km o f rough bush r o a d . 

A c c e s s r e q u i r e d a one-way t r a v e l time o f up t o two hours from the 
h e a d q u a r t e r s o f the g e o p h y s i c a l crew a t C r o f t o n , B.C. 
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3.0 GEOLOGY, MINERALIZATION, PREVIOUS V70RK 

D e s c r i p t i o n s o f the L a r a P r o j e c t p r o p e r t y g e o l o g y and m i n e r a l i 
z a t i o n c o n t a i n e d h e r e i n a r e p r o v i d e d by D. B l a c k a d a r o f A b e r f o r d 
R e s o u r c e s L t d . 

Much o f the p r o p e r t y i s u n d e r l a i n by we s t - n o r t h w e s t s t r i k i n g 
r h y o l i t i c t o b a s a l t i c r o c k s o f the S i c k e r Group. These r o c k s d i p 
to the n o r t h a t between 36° and 87°. Most d i p s a r e r e l a t i v e l y 
s t e e p (65°-85°) . S i c k e r Group r o c k s a r e s t r o n g l y deformed 
(commonly s c h i s t o s e ) and are r e g i o n a l l y metamorphosed t o lower t o 
m i d d l e g r e e n s c h i s t f a c i e s . F e l s i c v o l c a n i c s p r e d o m i n a t e. 

The S i c k e r Group i n t h i s a r e a appears t o c o n t a i n o n l y minor s e d i 
mentary i n t e r b e d s i n c l u d i n g green v o l c a n i c sandstone and dark g r e y 
t o b l a c k s l a t e , g r e y t u f f a c e o u s s l a t e and c h e r t . B l a c k , p o s s i b l y 
g r a p h i t i c s l a t e has been noted l o c a l l y . 

A number o f l a t e r a l l y p e r s i s t e n t p y r i t i c zones o c c u r i n b o t h 
f e l s i c and i n t e r m e d i a t e u n i t s . S e v e r a l IP anomalies o u t l i n e d on 
the p r o p e r t y a r e a s s o c i a t e d w i t h t h e s e zones. 

The S i c k e r Group i s i n t r u d e d l o c a l l y by dykes, s i l l s and p l u g s o f 
i n t e r m e d i a t e t o m a f i c c o m p o s i t i o n . 

S i c k e r Group r o c k s a r e i n f a u l t c o n t a c t w i t h s e d i m e n t a r y r o c k s o f 
the C r e t a c e o u s age Nanaimo Group a l o n g the s o u t h e r n p a r t o f the 
p r o p e r t y . T h i s f a u l t c o n t a c t i s assumed to be s t e e p l y d i p p i n g . 
The Nanaimo Group i n c l u d e s t h i n l y bedded t o massive s l l t s t o n e and 
s h a l e and minor co n g l o m e r a t e . 
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To d a t e , two m i n e r a l i z e d zones have been o u t l i n e d i n each o f the 
E a s t and West G r i d s . A p o s s i b l e t h i r d m i n e r a l i z e d h o r i z o n , 
i n d i c a t e d by weak p o l y m e t a l l i c m i n e r a l i z a t i o n i n one t r e n c h , may 
o c c u r i n the West G r i d . 

A l l f i v e zones a r e p y r i t i c and a r e b r o a d l y a s s o c i a t e d w i t h IP 
a n o m a l i e s . The zones have been d e f i n e d on the s u r f a c e by backhoe 
t r e n c h i n g . No d r i l l i n g has y e t been c a r r i e d o u t . W i t h the 
e x c e p t i o n o f Zone I I I i n the West G r i d , m i n e r a l i z a t i o n i s not 
massive i n c h a r a c t e r . G e n e r a l l y i t i s d i s s e m i n a t e d o r o c c u r s i n 
s m a l l pods and bands s e p a r a t e d by i n t e r v a l s o f b a r r e n r o c k . 

The f o l l o w i n g t a b l e p r o v i d e s a summary o f the r e l e v a n t c h a r a c t e r 
i s t i c s o f the m i n e r a l i z e d zones. 



SUMMARY OF MINERALIZED ZONES 

Grid 
Area Location Zone 

Dominant 
Host Rock 

Character of 
Mineralization 

Metals Approx. Strike Length (m) 
Present Thickness (m) Definite Probable 

EAST South Rhyolite Laminated, banded, 
( p y r i t i c ) l o c a l small pods of 

massive sulphide; 
l o c a l l y b a r i t i c 

Cu,Zn,Ag 
Pb,Au 

6.5 240 650 

North I I Rhyolite 
( p y r i t i c ) 

Pods, dissemina
tions, r e t i c u l a t e 
masses 

Cu,Ag 0.25 100 1500 

WEST South Trench 
showing 

(TR83-35) 

Rhyolite 
( p y r i t i c ) 

Disseminated Cu,Zn,Ag, 
Pb.Au 

1.0 

Central I I I Rhyodacite, 
dacite 
(strongly 
p y r i t i c ) 

Banded, semi-
massive, strongly 
p y r i t i c , l o c a l 
massive pyr i t e 

Cu,Ag 2.3 to 9 575 

North IV Dacite to 
andesite 
l a p i l l i tuff 
( p y r i t i c ) 

Disseminations, 
v e i n l e t s , narrow 
bands 

Cu,Ag 1.8 to 3 120 
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P r e v i o u s work c a r r i e d out on the p r o p e r t y c o n s i s t s o f g e o l o g i c a l 
mapping; s o i l g e ochemical s u r v e y s ; v e r y low f r e q u e n c y e l e c t r o 
m a g n e t i c , magnetic and induced p o l a r i z a t i o n g e o p h y s i c a l s u r v e y s 
and backhoe t r e n c h i n g . 

The g e o p h y s i c a l s u r v e y s d e t e c t e d a number o f l a t e r a l l y p e r s i s t e n t 
VLF-EM and induced p o l a r i z a t i o n a n o m a l i e s . L o c a l l y , the m i n e r a l 
i z e d zones c o i n c i d e w i t h VLF-EM ano m a l i e s and/or i n d u c e d p o l a r i 
z a t i o n a n o m a l i e s . The c o i n c i d e n c e , however, i s i n c o n s i s t e n t , f o r 
example as d i s p l a y e d by Zone I wh i c h has an induced p o l a r i z a t i o n 
anomaly but no VLF-EM anomaly. I n many i n s t a n c e s , the anomalies 
o b t a i n e d a r e not r e l a t e d t o any known m i n e r a l i z a t i o n . T h i s i s 
p a r t i c u l a r l y e v i d e n t i n the case o f a broad Induced p o l a r i z a t i o n 
anomaly accompanied by a number o f VLF-EM c o n d u c t o r s which c r o s s e s 
t h r o u g h the n o r t h p a r t s o f the e a s t and west g r i d s . T h i s f e a t u r e 
appears t o be caused by a u n i t o f p y r i t i c a n d e s i t e v o l c a n i c s 
w i t h i n the S i c k e r Group. 

The c o n t a c t between the S i c k e r Group and the Nanaimo and sediment 
s i l l u n i t s which c r o s s e s the s o u t h e r n p a r t o f the p r o p e r t y , i s 
s i g n a t u r e d by a VLF-EM c o n d u c t o r . The r e s i s t i v i t y o f the S i c k e r 
r o c k s averages about 1000 ohm-m and the r e s i s t i v i t y o f the s e d i 
mentary u n i t s i s as low as 200 ohm-m r e s u l t i n g i n a r e s i s t i v i t y 
c o n t r a s t o f up to 5:1 a c r o s s the c o n t a c t . 



4.0 INSTRUMENTATION AND SURVEY PROCEDURES 

The s u r v e y was conducted w i t h a Geo n i c s EM-37 time-domain e l e c t r o 
m agnetic system. D e t a i l e d s p e c i f i c a t i o n s o f the Ge o n i c s system 
are c o n t a i n e d i n Appendix IV. 

The G e o n i c s system was deployed w i t h l a r g e , r e c t a n g u l a r , s t a t i o n 
a r y t r a n s m i t t e r l o o p s and a m o b i l e 1 m d i a m e t e r r e c e i v e r l o o p . 

W i t h the Geonics EM-37, the t r a n s m i t t e r l o o p i s e n e r g i z e d by a 
square wave c u r r e n t form which r e p e a t s a t a f r e q u e n c y o f 30 h z . 
As the c u r r e n t i n the t r a n s m i t t e r s h u t s o f f , a l a r g e p r i m a r y 
magnetic f i e l d i s in d u c e d by the l o o p . C u r r e n t s i n the t r a n s 
m i t t e r l o o p averaged about 25 amps d u r i n g the s u r v e y . 

The r e c e i v e r measures the decay o f the e l e c t r o m a g n e t i c f i e l d s 
g e n e r a t e d i n the e a r t h by the t r a n s m i t t e r a c r o s s twenty s e p a r a t e 
c h a n n e l s . The p r i m a r y f i e l d i n d u c e s secondary f i e l d s i n conduc
t i v e b o d i e s . D i s t o r t i o n s i n the shape and a m p l i t u d e o f the 
p r i m a r y f i e l d , caused by the secondary f i e l d s , p r o v i d e a measure 
of the l o c a t i o n , s i z e , geometry and e l e c t r i c a l p r o p e r t i e s o f the 
body. 

In t he s u r v e y , the v e r t i c a l (z) and h o r i z o n t a l (x) components o f 
the p r i m a r y f i e l d s were measured, where the x d i r e c t i o n was t a k e n 
a l o n g the s u r v e y l i n e s a t r i g h t a n g l e s t o the l o n g d i m e n s i o n o f 
the t r a n s m i t t e r l o o p . Two r e a d i n g s o f each component, by r e v e r s 
i n g the p o l a r i t y o f the r e c e i v e r , were taken a t each s t a t i o n . 
T h i s p r o c e d u r e tends t o reduce any n o i s e t h a t may be p r e s e n t i n 
the d a t a . Readings were averaged f o r 2^ and 2̂ -0 c u r r e n t 
c y c l e s f o r the z- and x-components, r e s p e c t i v e l y . 



Readings were t a k e n a t 25 m i n t e r v a l s . T h i s s t a t i o n s p a c i n g was 
d i c t a t e d by c o n s i d e r a t i o n o f a n a l y t i c a l m o d e l l i n g done p r i o r t o 
t h e s u r v e y which showed t h a t a c l o s e s t a t i o n i n t e r v a l was neces
s a r y t o r e s o l v e two deep, p a r a l l e l c o n d u c t o r s , such as i n the case 
o f Zones I and I I on the E a s t G r i d , which are s e p a r a t e d by o n l y 
150 m a t the s u r f a c e . 

L i n e s p a c i n g was n o m i n a l l y 200 m t h r o u g h o u t . T h i s wide l i n e 
s p a c i n g was e s t a b l i s h e d on the premise t h a t a t a r g e t o f economic 
s i z e would e x h i b i t a s i g n i f i c a n t s t r i k e l e n g t h . On the West G r i d , 
one f i l l - i n l i n e , l i n e 63+00W, was surveyed t o p r o v i d e coverage o f 
a t h i n massive s u l p h i d e h o r i z o n exposed i n Zone I I I . 

T r a n s m i t t e r s c o n s i s t e d o f 600 m x 300 m l o o p s , i n i t i a l l y l a i d out 
t o the n o r t h o f the s u r v e y a r e a s . T h i s arrangement was done 
because some o f the zones t o be i n v e s t i g a t e d were l o c a t e d c l o s e t o 
a c o n t a c t between low r e s i s t i v i t y r o c k s (Nanaimo Group on the E a s t 
G r i d and sediment . s i l l u n i t on the the West G r i d ) and h i g h r e s i s 
t i v i t y r o c k s ( S i c k e r Group). The c o n t a c t was e x p e c t e d to produce 
an a p p r e c i a b l e anomaly but w i t h the t r a n s m i t t e r l o c a t e d n o r t h o f 
the c o n t a c t , i t s anomaly would m i g r a t e s p a t i a l l y w i t h i n c r e a s i n g 
c h a n n e l s t o the s o u t h , away from the prime a r e a o f i n t e r e s t . 
W i t h l o o p s t o the s o u t h o f the a r e a s o f i n t e r e s t , the anomaly o f 
the c o n t a c t would m i g r a t e t o the n o r t h and i n t e r f e r e w i t h any 
r e s p o n s e s from the zones o f i n t e r e s t . 

Note t h a t the o r i g i n a l i n t e n t i o n was t o use 800 m x 400 m l o o p s . 
Loop s i z e was reduced to take advantage o f the a v a i l a b i l i t y o f 
aluminum ( v e r s u s copper) w i r e . The aluminum w i r e used i s l i g h t e r 
and t h e r e f o r e e a s i e r to h a n d l e and a l l o w s up to a 50% i n c r e a s e i n 
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c u r r e n t . U n f o r t u n a t e l y , o n l y enough w i r e f o r 600 m x 300 m l o o p s 
was a v a i l a b l e a t the time o f the s u r v e y . 

L a t e r , i n the case o f the E a s t G r i d , two l o o p s were i n s t a l l e d t o 
the s o u t h o f the a r e a . These i n s t a l l a t i o n s were made to p r o v i d e a 
d i f f e r e n t i n d u c t i o n a n g l e . T h i s was c o n s i d e r e d i m p o r t a n t i n case 
the zones o f i n t e r e s t dipped s h a l l o w l y t o the n o r t h i n an a t t i t u d e 
w h i c h would be p o o r l y c o u p l e d t o p r i m a r y f i e l d s from a t r a n s m i t t e r 
l o c a t e d t o the n o r t h . 

I n the case o f the West G r i d , two l o o p s were p l a c e d i n the c e n t r e 
o f the a r e a and l i n e s surveyed b o t h n o r t h and s o u t h o f the t r a n s 
m i t t e r i n the i n t e r e s t o f e f f i c i e n c y . The a r e a i n the middle o f 
the l o o p s not c o v e r e d i n t h i s i n s t a n c e , was l a t e r c o v e r e d from two 
l o o p s p l a c e d t o the s o u t h . A f i f t h l o o p was i n s t a l l e d t o the 
n o r t h a t the west s i d e o f the West G r i d to c o v e r w e s t e r n e x t e n 
s i o n s o f Zone I I I t o complete the s u r v e y coverage. 

The v a r i o u s l o o p l o c a t i o n s and coverage p r o v i d e d from each l o o p 
a r e i l l u s t r a t e d i n f i g u r e s 2 and 3 f o r the Ea s t G r i d and West G r i d 
a r e a s , r e s p e c t i v e l y . 



5.0 DATA PROCESSING AND PRESENTATION 

The d a t a was r e c o r d e d manually i n the f i e l d . The two s e t s o f 
d a t a c o l l e c t e d f o r each component were averaged and e n t e r e d i n t o 
an HP-85 computer. Data p r o c e s s i n g was a c c o m p l i s h e d u s i n g GSP37 
s o f t w a r e . 

The p r i n c i p a l d a t a p r o c e s s i n g done by the GSP37 s o f t w a r e i s re d u c 
t i o n o f the f i e l d d a t a f o r t r a n s m i t t e r c u r r e n t and s i z e and t u r n 
o f f time o f the t r a n s m i t t e r p u l s e . Secondary f u n c t i o n s p r o v i d e d 
by t h e s o f t w a r e a r e : 

1) d a t a s t o r a g e (on magnetic t a p e ) , 
2) d a t a p l o t t i n g , 
3) a n a l y t i c a l m o d e l l i n g . 

The r e s u l t s were s t o r e d on magnetic tape and i d e n t i f i e d u s i n g 
v a r i o u s f i l e numbers. Because many o f the l i n e s were r e p e a t e d 
u s i n g d i f f e r e n t t r a n s m i t t e r l o c a t i o n s , the f i l e numbering system 
used was n e c e s s a r i l y complex. 

On the E a s t G r i d , the numbering system was s t r a i g h t f o r w a r d , f o r 
example f i l e number L28WXD r e f e r s t o the L28W x-component d a t a , 
e x c e p t t h a t a lower case " 1 " i s used t o i d e n t i f y d a t a c o l l e c t e d 
w i t h the s o u t h e r n l o o p l o c a t i o n s . The n o t a t i o n s D and R i n a l l o f 
the f i l e numbers r e f e r t o raw d a t a and reduced d a t a , 
r e s p e c t i v e l y . 

I n the case o f the West G r i d , d a t a c o l l e c t e d n o r t h o f the c e n t r a l 
l o o p l o c a t i o n s i s i d e n t i f i e d by an N d e s i g n a t i o n , f o r example, 
L60N and an S d e s i g n a t i o n r e f e r s t o d a t a c o l l e c t e d to the so u t h o f 
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the t r a n s m i t t e r s , f o r example, L60S. Data c o l l e c t e d from the two 
s o u t h e r n l o o p s i s i d e n t i f i e d by L60W. 

The r e s u l t s o f the s u r v e y are p r e s e n t e d as computer drawn p r o f i l e s 
i n A ppendices I and I I f o r the E a s t G r i d and West G r i d a reas 
r e s p e c t i v e l y . H o r i z o n t a l s c a l e s v a r y a c c o r d i n g t o the l e n g t h o f 
the l i n e s u r v e y e d , so t h a t the f u l l w i d t h o f the computer c h a r t 
paper i s u t i l i z e d . V e r t i c a l p l o t t i n g s c a l e s f o r i n d i v i d u a l 
c h a n n e l s were s e t t o d i f f e r e n t v a l u e s i n o r d e r to emphasize 
v a r i a t i o n s i n the d a t a . 



6.0 RESULTS AND DISCUSSION 

6.1 G e n e r a l 

I n g e n e r a l , the q u a l i t y o f the d a t a r e c o r d e d by the s u r v e y i s 
e x c e l l e n t . There i s some n o i s e e v i d e n t i n the d a t a from l i n e s 
64W and 68W o f the West G r i d , p r o b a b l y because o f the p r o x i m i t y 
o f t h e s e l i n e s t o a power t r a n s m i s s i o n l i n e . O c c a s i o n a l n o i s y 
d a t a i n channel 1 f o r some o f the l i n e s , f o r example L58W, i s an 
a r t i f a c t o f the d a t a p r o c e s s i n g a l g o r i t h m . T h i s n o i s e i s not 
p r e s e n t i n the raw f i e l d d a t a nor does i t p e r s i s t t h r o u g h to l a t e r 
c h a n n e l s . 

A m p l i t u d e s o f the secondary f i e l d s g e n e r a l l y decay r a p i d l y and 
d i s a p p e a r by c h a n n e l 15. T h i s s i t u a t i o n i s i n d i c a t i v e o f a h i g h 
r e s i s t i v i t y e n v ironment. A low r e s i s t i v i t y environment s u s t a i n s 
the secondary f i e l d l o n g e r and measurable v a l u e s p e r s i s t i n t o 
l a t e r c h a n n e l s . 

I n e l e c t r o m a g n e t i c s u r v e y s employing l a r g e l o o p t r a n s m i t t e r s , an 
a p p r e c i a b l e background response i s o b t a i n e d because l a r g e volumes 
o f r o c k are e n e r g i z e d . Background response i s m a n i f e s t e d by 
g e n t l e i n f l e c t i o n s i n the z-component and broad peaks i n the 
x-component. 

T h i s type o f response i s r e c o g n i z e d because i t n o r m a l l y decays 
q u i t e r a p i d l y w i t h c h a n n e l number, the i n f l e c t i o n s i n the z-
component and peaks i n the x-component m i g r a t e s p a t i a l l y away 
from the l e a d i n g edge o f the t r a n s m i t t e r and the anomalies are 
l o c a t e d the same d i s t a n c e from the t r a n s m i t t e r on a d j a c e n t l i n e s . 



F o r the most p a r t , the r e s u l t s o b t a i n e d i n the p r e s e n t survey-
d i s p l a y t h i s g e n e r a l b e h a v i o u r . M o d e l l i n g was c a r r i e d out t o 
examine t h i s b e h a v i o u r . F i g u r e 1 i n Appendix I I I shows a p e r t i 
nent example o f the m o d e l l i n g r e s u l t s , comparing the c h a n n e l s 2, 
4 and 6 d a t a from L60V7 and the h a l f - s p a c e response c a l c u l a t e d f o r 
a background r e s i s t i v i t y o f 1300 ohm-m. I n t h i s and a l l o f the 
o t h e r m o d e l l i n g done, the observed d a t a i s i d e n t i f i e d by d o t t e d 
l i n e s a n n o t a t e d by l o w e r c a s e l e t t e r s and the c a l c u l a t e d d a t a i s 
i d e n t i f i e d by s o l i d l i n e s a n n o t a t e d by uppercase l e t t e r s . The 
numeric p a r t o f the l a b e l i n d i c a t e s the c h a n n e l number s e l e c t e d 
f o r the m o d e l l i n g . As can be seen i n the f i g u r e , the f i t between 
the observed and c a l c u l a t e d d a t a , a p a r t from the anomaly at about 
750N, i s e x c e l l e n t . 

6.2 E a s t G r i d 

The E a s t G r i d d a t a e x h i b i t s c h a r a c t e r i s t i c s s u g g e s t i v e o f a back
ground response bu t the observed d a t a c o u l d not be s a t i s f a c t o r i l y 
m o d e l l e d u s i n g a h a l f - s p a c e model. F i g u r e 2 (Appendix I I I ) shows 
a s e r i e s o f h a l f space models w i t h d i f f e r e n t background r e s i s t i v 
i t i e s f o r l i n e 30W. As can be seen, the i n f l e c t i o n p o i n t i n the 
z-component and peak i n the x-component, at about 350N, cannot be 
matched u s i n g a h a l f - s p a c e model. S i m i l a r m o d e l l i n g done f o r the 
a n o m a l i e s l o c a t e d a t L28W, 300N; l i n e 32W, 400N; l i n e 34W, 400N 
and l i n e 36V7, 500N, u s i n g a h a l f - s p a c e model, was a l s o u n s u c c e s s 
f u l i n matching the observed d a t a , f o r example as shown i n F i g u r e 
3 (Appendix I I I ) which d i s p l a y s the h a l f - s p a c e m o d e l l i n g (done f o r 
l i n e 36W) u s i n g a s e l e c t i o n o f background r e s i s t i v i t i e s . 



A l l o f the anomalies c i t e d above d i s p l a y c h a r a c t e r i s t i c s c o n s i s t 
i n g o f broad x-component peaks, a p p r e c i a b l e d i s t a n c e betwen the 
z-component peak n e g a t i v e and peak p o s i t i v e r e s p o n s e s and f a s t 
anomaly decay which t y p i c a l l y d i s a p p e a r s by c h a n n e l 5. 

F i g u r e 4 (Appendix I I I ) shows a s e r i e s o f a n a l y t i c a l c a l c u l a t i o n s 
done f o r L i n e 30W, assuming t h a t the anomalies a re caused by a 
c o n d u c t i v e p l a t e . V a r i a b l e s p r o v i d e d f o r i n the GSP37 p l a t e 
m o d e l l i n g r o u t i n e i n c l u d e : l o c a t i o n , s t r i k e , l e n g t h , depth e x t e n t , 
d i p , d epth and conductance ( c o n d u c t i v i t y x t h i c k n e s s ) . As can be 
seen i n F i g u r e 4 a, a r e a s o n a b l e f i t i n terms o f the shape o f the 
z-component i s a c h i e v e d . However, a m p l i t u d e o f the mod e l l e d d a t a 
decays more s l o w l y than the observed d a t a and the f i t between the 
c a l c u l a t e d and o b s e r v e d x-component shown i n F i g u r e 4b i s t o t a l l y 
i n a d e q u a t e . 

F i g u r e 5 shows a s i m i l a r s i t u a t i o n f o r the r e s u l t s from l i n e 36W. 
The mod e l i n g shown i n F i g u r e s 4 and 5 i s f o r a p l a t e a l o n e w i t h o u t 
a background r e s p o n s e . A l t h o u g h t h i s s i t u a t i o n i s not s t r i c t l y 
c o r r e c t , i t g i v e s r e a s o n a b l e a p p r o x i m a t i o n i f the background 
r e s i s t i v i t y i s h i g h as i s the case f o r the L a r a p r o p e r t y . 

Note t h a t the m o d e l l e d depth o f the p l a t e f o r these two l i n e s o f 
d a t a i s z e r o . T h i s s h a l l o w depth i s n e c e s s a r y t o p r o v i d e s u f f i 
c i e n t a m p l i t u d e to d u p l i c a t e the o b s e r v e d channel 1 a m p l i t u d e s . 

I t i s e v i d e n t from t h i s m o d e l l i n g e x e r c i s e t h a t the anomalies 
c i t e d do not r e p r e s e n t a p l a t e - l i k e massive s u l p h i d e h o r i z o n . 
S i n c e the anomalies appear t o r e p r e s e n t a r e a l g e o e l e c t r i c 
f e a t u r e , i t i s p o s s i b l e t h a t they are the e f f e c t o f a wide, p o o r l y 
c o n d u c t i v e zone. 



T h e i r l o c a t i o n c o r r e l a t e s w i t h a u n i t o f p y r i t i c a n d e s i t e 
v o l c a n i c s . The v o l c a n i c s encompass a number o f VLF-EM c o n d u c t o r s 
and r e s i s t i v i t y l o w s , the c u m u l a t i v e e f f e c t o f w h i ch may g i v e r i s e 
t o the EM-37 a n o m a l i e s . 

S e v e r a l o t h e r a n o m a l i e s are e v i d e n t i n the r e s u l t s o f the s u r v e y . 
L o c a t i o n s o f these f e a t u r e s are i n d i c a t e d on the i n d i v i d u a l d a t a 
p r o f i l e s and on F i g u r e 2. A l l o f t h e s e f e a t u r e s c o r r e l a t e w i t h 
the c o n t a c t between h i g h r e s i s t i v i t y S i c k e r r o c k s and low 
r e s i s t i v i t y Nanaimo r o c k s . No attempt was made t o model t h e s e 
a n o m a l i e s , p r i n c i p a l l y because the c o n t a c t has no economic 
p o t e n t i a l . Tn a d d i t i o n , m o d e l l i n g o f a c o n t a c t i s not a v a i l a b l e 
on the GSP37 s o f t w a r e . 

F i g u r e 6 shows a s e r i e s o f a n a l y t i c a l c a l c u l a t i o n s done f o r l i n e 
3400W and a model o f Zone I . The model c o n s i s t s o f a 400 m l o n g 
by 200 m wide p l a t e w i t h a conductance o f 10 mhos. The p l a t e has 
a s t r i k e o f 20° r e l a t i v e t o the l e a d i n g o f loop 2 and a d i p o f 
90°. The d i p i s r e l a t i v e t o the p l a n e o f the t r a n s m i t t e r l o o p and 
equates t o a r e a l d i p o f 70°-80°N, i n t h i s c a s e , s i n c e the t r a n s 
m i t t e r was l o c a t e d on a g e n t l e , s o u t h f a c i n g s l o p e . The m o d e l l i n g 
was done f o r v a r i o u s depths from 50 m t o 200 i n 50 m i n c r e m e n t s . 
The r e s u l t s o f the p l a t e m o d e l l i n g were c o n v o l v e d w i t h h a l f space 
response w i t h a background r e s i s t i v i t y o f 1000 ohm-m. 

The r e s u l t s i n d i c a t e t h a t the model produces a measureable anomaly 
t o a depth o f 150 m. At 200 m, the combined response o f the model 
and the background d i f f e r s o n l y s l i g h t l y from the response o f the 
background a l o n e (as shown i n F i g u r e 6 e ) , t o i n d i c a t e t h a t at 
200 m the zone may not be d e t e c t a b l e . 



Note t h a t i n the m o d e l l i n g not much o f a response i s e v i d e n t (on 
c h a n n e l 10) a t the g r e a t e r d e p t h s . T h i s i s a f u n c t i o n o f the 
p l o t t i n g s c a l e u s e d , which was n e c e s s a r i l y i n s e n s i t i v e , t o d i s p l a y 
the c h a n n e l 5 r e s p o n s e . When the r e s u l t s a r e d i s p l a y e d on a more 
s e n s i t i v e s c a l e , an anomaly i s e v i d e n t on c h a n n e l 10. I t i s 
u n l i k e l y t h a t a response would be seen on c h a n n e l 20 because o f 
the low 10 mho conductance used f o r the model. 

6.3 West G r i d 

A number o f anomalies were r e c o r d e d on the West G r i d a t the 
f o l l o w i n g l o c a t i o n s : 64W, 1050N ( t r a n s m i t t e r 2 ) ; 62W, 900N; 60W, 
750N; 58W, 700N and 56W, 650N, as shown on the i n d i v i d u a l d a t a 
p r o f i l e s and on F i g u r e 3. The anomaly on l i n e 64W r e c e i v e d 
coverage from t r a n s m i t t e r l o o p s 2 and 4. The l o c a t i o n o f the 
anomaly from t r a n s m i t t e r 4 i s a t about 1100N. However, the 
l o c a t i o n o f the anomaly from t r a n s m i t t e r 2 i s c o n s i d e r e d more 
r e l i a b l e because i n the case o f t r a n s m i t t e r 4, the anomaly i s 
l o c a t e d r a t h e r c l o s e to the l e a d i n g w i r e o f the l o o p . 

From an e l e c t r o m a g n e t i c p o i n t o f v i e w , the anomalies c i t e d above 
are q u i t e i n t e r e s t i n g , p a r t i c u l a r l y the ones l o c a t e d on l i n e s 62W 
and 60W. These two f e a t u r e s e x h i b i t z-component c r o s s - o v e r s and 
x-component peaks which p e r s i s t t h r o u g h t o c h a n n e l 10. The 
d i s t a n c e between the z-component peaks and w i d t h o f the x-compo
nent anomalies would i n d i c a t e a c o n d u c t o r a t a moderate depth o f 
25 m to 50 ra. 
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U n f o r t u n a t e l y , t h e s e and a l l o f the o t h e r anomalies r e c o r d e d on 
the West G r i d c o r r e l a t e s p a t i a l l y w i t h the c o n t a c t between the 
h i g h r e s i s t i v i t y S i c k e r r o c k s and the low r e s i s t i v i t y sediment 
s i l l u n i t and, as s u c h , a r e not c o n s i d e r e d e c o n o m i c a l l y i n t e r e s t 
i n g . The e l e c t r i c a l p r o p e r t y which g i v e s r i s e t o t h e s e anomalies 
i s t he 5:1 r e s i s t i v i t y c o n t r a s t which o c c u r s a c r o s s the c o n t a c t . 

No anomaly was r e c o r d e d over the t h i n massive h o r i z o n (Zone V) at 
1300N on l i n e 3W which y i e l d s a response a t VLF-EM f r e q u e n c i e s . 
The absence o f a resp o n s e here i n d i c a t e s t h a t the s u l p h i d e zone i s 
s m a l l . 



7.0 CONCLUSIONS 

No anomalies i n d i c a t i v e o f a massive s u l p h i d e body o f economic 
p r o p o r t i o n s were d e t e c t e d on the p r o p e r t y . 

A s e r i e s o f anomalies d e t e c t e d a t the n o r t h end o f the coverage 
e f f e c t e d on the E a s t G r i d i s i n f e r r e d t o be caused by a wide u n i t 
o f weakly c o n d u c t i v e p y r i t i c a n d e s i t e v o l c a n i c s . 

A s e r i e s o f anomalies d e t e c t e d a t the so u t h end o f b o t h the E a s t 
and West G r i d a reas i s i n t e r p r e t e d t o be caused by the c o n t a c t 
between S i c k e r Rocks and Nanaimo Sediments (on the E a s t G r i d ) and 
the sediment s i l l u n i t (on the West G r i d ) . T h i s c o n t a c t i s 
' s i g n a t u r e d ' by a VLF-EM c o n d u c t o r and a r e s i s t i v i t y c o n t a c t 
o u t l i n e d by an ind u c e d p o l a r i z a t i o n s u r v e y . 

The s u r v e y p r o v i d e d d e t a i l e d coverage i n b o t h s t a t i o n s p a c i n g and 
t r a n s m i t t e r l o c a t i o n , so t h a t any c o n d u c t o r p r e s e n t i n the areas 
s u r v e y e d , r e g a r d l e s s o f d i p s h o u l d have been d e t e c t e d . A n a l y t i 
c a l c a l c u l a t i o n s , u s i n g Zone I as a model, f o r example, i n d i c a t e 
t h a t the sur v e y was c a p a b l e o f d e t e c t i n g such a zone ( i f conduc
t i v e ) a t depths o f a t l e a s t 150 m. 
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8.0 RECOMMENDATIONS 

A d d i t i o n a l EM-37 s u r v e y coverage i s recommended ov e r the p a r t s o f 
the p r o p e r t y t h a t were not co v e r e d by the s u r v e y . 

I f any d r i l l i n g a ttempted on the p r o p e r t y i s e n c o u r a g i n g , a d r i l l 
h o l e EM-37 sur v e y may be w a r r a n t e d . S i n c e the p r e s e n t s u r v e y has 
p r o v i d e d a depth o f e x p l o r a t i o n o f a t l e a s t 150 m, o n l y deep h o l e s 
need be c o n s i d e r e d f o r t h i s k i n d o f su r v e y w i t h i n the areas 

I f d r i l l - h o l e g e o p h y s i c a l s u r v e y s a r e t o be u n d e r t a k e n , i t i s 
n e c e s s a r y t o l e a v e the d r i l l c a s i n g i n the h o l e s . I n ar e a s where 
ground c o n d i t i o n s a r e v e r y u n s t a b l e , i t may be n e c e s s a r y t o l i n e 
the h o l e s w i t h p l a s t i c p i p e t o a s s u r e a c c e s s o f the l o g g i n g t o o l s 
a t a l a t e r d a t e . 

c o v e r e d . 

Vancouver, B.C. 
November 13, 1984 
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APPENDIX I 

SURVEY RESULTS - EAST GRID 



D a t a f i l e L28HZD 
LINE 2SW Z Component 
dBZ/dT ( n U / f l n i ) i TOFF c o r r e c t e d 

D a t a t i l e 
LINE £SW X Component 
dEX/dT (nU-'Am 2)J TOFF c o r r e c t e d 

C h a n n e l s S c a l e 

l to 3 506 00 
4 to K 250 03 
7 t c i e 100 MM 

n t 0 17 10 00 
14 t o 26 5 06 

to IS fO 01 
s> •3 <9 S 

•s 1̂771 IS s 9 s 
v> 2 z: z: 3; 2: 

1 11 i l 11 111 11 11 11 11 l i 1 11 11 11 

C h a n n e l s 

l l 
14 

to 
t o 

10 
13 
20 

S c a l e 

500.00 
£50 00 
1140 . 00 
10 90 
5 06 

11111111111 n 111 m 11111! 1 

10 10 

I 1 

1 3 

1 1 

1 2 

13 

I 4 

1 5 

1 4 

1 5 

i S 1 8 

1 9 

20 



Dai 5 t i l l ? L.S&UZR 
L l N t 38W £ Co rap-orient 
dEI-- fjT t nv'MrN- >; TOFF co ! - r e c i * d 

D a t a t i l e L30HXR 
LINE 3@W X Component 
i E X / A t mV at g a i n # 6 

Cr a n n e i s i c a l e 

1 t o 3 588.00 
4 to 3 200.00 
£ to & 50 . 00 

i a to 12 10 . 00 
13 t o 28 5.00 

Channels S c a l e 

1 t o 3 
4 to b 
7 to 11 

12 to 15 
16 to 20 

588. fcJM 
£ 5 0 . 0 0 
100 00 
10 . 00 
5 Ad 

—• Si ry 01 
"S3 C5 IS) 

CD IS c 
•'/> 3 Z T. z 

— <9 » 1 ro 0J -0 
<S> 3) iB '3 co Si 
<5k )S s> <s O (0 Z z z: z 
III! 1 I I 1 1 1 1 1 I 1 1 I 1 i i i ; 11 111 



D a t a t i l e L-i^WXK 
D a t a t i l e L32WZR LINE 32W A Component 
LINE 32W Z Component dBX/dT t nV.- fito* .> • IUFF c o r r e c t e d 
dBZ-'dT CnV-^finti ); TOFF c o r r e c t ed 

C h a n n e i s Sea i e 
Channe] s S c a l e 

1 t o j 500 00 
1 to 3 500.ee 4 t o 7 100 00 
4 to 6 100.00 y to 5 10 00 
7 to 11 25.00 i 0 to i£ 90 

12 to IS 5 . 0S 13 t o 20 2 00 
17 to 28 3 . 00 

S »~ * iS •a >3 
Q ',•5 
Cfl tf} z Z z cc 11 ! 1 1)11 l i n l i 11 i i i H I N 1111 1 

I I 11 5 11 i ,i I I i H i I 

^ \ A . / 

5 



n 

D a t a t i l e L3tWZr*. 
LINE •i'tN £ C o ffi F" o r'i e n t 
dEZ.-dT tnv-'ftm* J ; TOFF c o r r e c t ed 

Lhanne13 

i to 

y 
14 

ro 
to 
t o 
t o 20 

50@.SB 
£00 . SO 
50 . 00 
i O . 0 0 
5 0S 

IS >2 '5 

i M111 it s 1111 

0 a t a t i l e i_ s4kX R 
LINE 34k /•. C jriiF-ofient 
dBX-'d T < nV-"hfii i > i TOFF cc 

C h a n n e l s S e a l e 

1 to 3 500 .00 
4 t o r 100.00 
s t o 5 30 . 00 
10 to 12 10 . 00 
13 t o 20 5 . OB 

M OJ -fa 
•S E 'S3 iS 13 iS <3 (3 IS Q © '3 i3 <J> OJ X X IZ: ~Z ~ 
I !t I i I 1 i I I I I I I 1 I I 11 If f 1i I I I 

10 

L 1 

1 0 

1 1 

1 4 

1 3 

1 4 

i S 

1 3 



Data t i l e L36WZR 
L i HE 3SU Z Component 
dBZ-dT CnVflft-? ) j TOFF c o r r e c t e d 

D a t a f i l e L36MXR 
LINE 3*W X Component 
dBX-dT InVsflm* ; TOFF c o r r e c t e d 

C h a n n e l s S c a l e 

1 t o 1 66 
2 to 500 00 
4 to 6 250 90 
7 to 10 100 90 

11 t 0 13 10 00 
14 t o 29 5 0 0 

C h a n n e l s S c a l e 

1 t o 3 590 00 
4 to 6 250 00 
7 to 10 100 00 

11 to 14 10 00 
15 t o £0 5 00 

ro >-» SI M w U * s '3 >3 •3 St •3 
s O <s o •3 

to X X T. 2: z z 
11111i 111111111111 i i 11 i i 1111 

u •3 N QJ m 
•3 S> s S ID •3 s 
'3 S •s •3 a O •3 
CO 
11 

y> 
11 1 11 1 1 It 1 1 1 i h i t In h 



D a t a t i l e LiekiZD 
L I N E 3SW Z Component 
dBZ'taT nv.'hmi > ; TOFF c o r r e c t i 

u a t a 11 l e L33WisR 
L l N e A Coniponen T 
dBX-'dT n w ii m * ;• TOFF c o r r e c t e d 

U h a n n e i s L h a n n e i s 

i I 0 3 500 00 
4 to 6 ZOO 00 

to 10 ISO 0@ 
1 1 t o 14 10 00 
15 to 20 E 60 

iB — 
a si a <3 iS a 

o *s •S G> 13 O •Mi '3 
to £0 Z X 
1 
111 

1 
M i l l 

1II111II 1 1 
II11J i I 1 11 i i l l 

i to 3 1000 0@ 
•i t 0 6 100 . 30 
7 to 3 30 69 

;0 to 1 3 10 00 
14 to 2d 1 . 06 

JI M 
•3 «l '3 i3 <3 a a 

•3 •3 •3 a o i3 
Z 2 z Z 

1 1 i i ! i n 1 I 1 I 1 1 1 1 !l 111, ; i 1 i i i Ii 

" " " " " " " 

~~ 

A ./'v.'y'.T-Tl 

4 

-

8 

1 0 



Da t a t i l e 132WX0 
LINE 32W X Component 
dEx^dT Cn'J^-RiTi- / . TOFF co r r e c t ed 

D a t a t i l e 1 .-.2wZ0 
LINE 32W Z Component 
dBZ/dT (nM^flm 2> ; TOFF c o r r e c t e d 

Charms 1 s b c a I e 

C h a n n e l s S c a l e 

1 to 5 600 00 
6 to S 208 68 
9 to l 1 60 00 

i : t o 14 20 90 
i s to 30 5 00 

I t o 3 6000 66 
4 t o 6 600 00 
6 t 0 7 200 00 

TO 19 106 88 
1 1 t o 14 60 66 
1 5 to 1? 38 88 
18 to 20 10 08 

>5 i-i !-• !••:> 
LI S) Ul IS .3 
S> 9 85 IS SI •5 

1 1 I t 1 ! ! i | , 1 



D a t a 111 e 134WZD 
l i n E 34W Z Component 
d&Z'dT f n R(n- ; ; TOFF c o r f e e t e d 

C h a n n e l s S c a l e 

1 
4 

I 0 
13 
16 

to 
t o 
to 

12 
15 

5(3@e. ee 
2800.90 
200 60 
S0 . 80 
20 00 
5. 08 

D a t a t i l e 134HXD 
uImE 34W X Component 
dBX^dT (nV/'fiiai > j TOFF c o r r e c t e d 

C h a n n e l s S e a l ' 

10 
13 

to 
t o 
to 
to 
t o 

1 2 
£6 

5088.08 
2888.80 
288.80 
60.08 
5 . 08 

Q — ro PO u w 
s •3 Cfl •3 Ol 

Q s '3 IS <B •3 s 
— 3 Z z X 3 z 

I I , '3 K* •_. IM (,1 w 
01 <S •9 •s> 
•3 9 •s >3 SI •s '3 

Z z Z z 3 
I i I ! I i I i I i I i ! 



D a t a t i l e 136WZD 
uINE Z Component 
dBZ'dT <nV^fi» a>i TOFF c o r r e c t e d 

D a t a t i l e 138UXE) 
LINE 3SW X Conponent 
•BX- dT (nW^flu* ; TOFF c o r r e c t e d 

C h a n n e 1 s S c a l e C h a n n e I s S c a l e 

1 to 3 5800.88 i to 3 5866 66 
4 to 6 2888.88 4 t 0 6 2800 66 
7 to 9 286.66 7 to 9 200 80 
18 to 12 66 . 66 18 t 0 12 66 . 86 
13 to 28 5 .80 13 to £6 5.00 

9<s rg ro CJ FjJ A *. Jl tn S<9 ro ro bl OJ * w <J\ 
Men S Ol o U1 s u o yi o tfl foot •n t-i IS iS i^l s> « s (Jl 
CAS a a s o o s '3 B •3 o o B EJ iS i3 8 •s 

! 1 i 1 1 1 1 i i 1 i 11111 i l l 1 1 ! i 1 1 . I i l l 1 1 1 1 1 i ! 1 1 1 1 1 1 1 

i e 

11 

12 

1 0 

1 1 

1 2 

1 3 

14 

15 

1 6 

1 3 

1 4 

13 

1 6 

t S 

1 9 



D a t a t i l a 14#wZD 
LINE 46H Z Component 
dEZ-dT ( n V ^ f i * 2 > • TOFF c o r r e c t e d 

D a t a t 1 l e 140UXQ 
LINE 40W X Component 
dBX^'d i <nFun-' TOFF c o r r e c t e d 

C h a n n e l s Sea 1 e 

1 to 5 - 000 06 
6 t o 3 600 00 
9 to 11 200.00 

12 to 14 60 . 00 
IS to 18 3 . 00 
19 to 29 1 . 00 

SO i — w ro ro w >:.] -F- -t •Jl 
e ui 9 ui iS U '3 OI •3 'Jl 8 i3 '3 '3 S <3 Si •3 '3 x x 

1 i i 11 h : i 1 1 I 1 1 t 1 i 1 1 ! i i 

Ch anne 1 * S c a l e 

1 to S 6000.66 
4 to 6 2000 00 
7 to % 200.66 

10 t 0 12 66 - 60 
13 to 1 6 5 00 
17 to 20 3-66 

3<3 ro ro tjj bj * Ul 
rooi '3 Ul '3 s tn s m 3 
'JTi3 '3 iS '3 '3 '3 iS i3 '3 s '3 

T h h h h h h 
X 
t 1 h 

10 

1 1 

1 2 

1 3 

I 4 

1 0 

1 1 

12 

I 5 

I 6 

1 4 

1 3 

t 6 

1 8 

19 

1 7 

i 8 



APPENDIX I I 

SURVEY RESULTS - WEST GRID 



Data f i l e L54SZD 
L INE 54 W Z Component 
dBZ-dT (nV-'ft«i>J TOFF c o r r e c t e d 

Channe1s S c a l e 

12 
17 

to 
t o 
to 
' o 
to 

11 
16 
23 

506.60 
256.06 
166.66 
18 . 00 
5 . 88 

•3 E) — ro 

111 i lH1111111111111 i i u 1111! i \ \ 

D a t a f i l e L 5 4 S A D 
L I NE rj4W X Component 
iBX/'a t rniJ at -sain # 6 

C h a n n e l s S c a l e 

1 t o 566 06 
4 to 6 200.80 
7 to 6 6 . 68 

10 tO 12 2tJ . 00 
13 to 1 5 5 . 66 
16 to 28 3 06 

•.rt Ti ->.J CO ..fi — 
>S -3 IS <s 9 <9 >-
«£• O O <s IS <S :S Z Z z — — E> IS 
! 11 i i 11 i i i ti i 11 1 1 I 1 1 1 1 1 i 1 

7 



D a t a +11 -a L.54WZ D D a t a t i l e L54WX0 
LINE 54H Z Component LINE 54W x C o » P o n * n t 

— 
dBZ dT (nv yfifa- > i TOFF c o r r e c t e d >i TOFF c o r r e c t e d 

Channe1 s S c a l e Channe i s S c a l e 

- l t o 3 5000.00 1 to 3 2000.00 
4 t o s S00.00 4 t o 6 200.00 
7 to ? 60 00 7 to 20 . 00 

10 tO 1 ̂  5 . 00 10 to 1 2 00 
13 to 20 3 06 13 to 20 3 00 

•S — U S. (Jl T% -1 +. Ul -J 
•Jl d '3 '3 O '3 '3 
>3 '3 O '3 >3 '3 '3 

I I I I M I I I I I I I M I 1 I I I I 1 1 I I I I 
Ul <9 ffl CC '3 '3 '3 
•3 i3 iB Q !3 (3 '3 
I I ! I I I I I I I I I I I I I I i 1 i I I I I I I 

-=> 1 

i s 

11 

: 2 

l s 

11 

12 

1 3 

1 4 

1 3 

1 6 

1 3 

1 4 

; 5 

1 9 

20 

1 B 

1 9 



ua t a t u e L i 4 h i U 
L I N E 54W i. i-oiaPOnent 
ctEZ^dT UiU/Mill- > TOFF c o r r e c t ' D a t a L54NXD 

LINE 54H X CofTiPonent 
i,Brt-' i t nV in* 

C h a n n e i s S c a l e 

i t o 3 5C0 00 
4 t O 6 80 
? to 11 103 OS 

to i t ' 10 08 
1 ? to 26 00 

w ro ro 
•t> oil SI ro '".i © © © © © © '3 
©CO © © © © s> c © 
1 ,\ IMl( i i i In J 

1 M H i ! 

1 8 

1 1 

C h a n n e l s S c a l e 

1 t 0 3 2000 00 
4 t 0 6 300 09 

to 9 90 80 
10 t o 16 30 00 
17 to 28 -j 00 

ro ro » ro 
en cc © «. ro © s © © © © © 
© © © © © © •3 

I ! i I I n I I I M I I i i i I I I M I I I i I I I I 

3 

9 

1 2 

1 3 

1 4 

1 5 

1 6 

1 0 

1 1 

1 2 

1 3 

1 4 

1 5 

1 9 



DaTa f i l e LSfiSZD 
LINE 5>bW Z Component 
dBZ-'dT Cnv.*flm£ > i TOFF c o r r e c t e d 

C h a n n e l s 

! 
4 
7 

18 
13 

to 
to 
to 
to 
t O 

S 
12 
28 

Sea 1 >? 

50O.90 
200 00 
20.60 
5 . 00 
3 . 00 

D a t a t i l e L56SXD 
LINE 56H Component 
d6X--"dT '.'nV^-Rmij; TOFF c o r r e c t e d 

Channe. 

1 to 

18 
14 

to 
to 
t o l 3 

S c a l e 

500.00 
208.88 
28 . 68 
5 . 80 
7 88 

iJi -J CO ijj 
9 9 9 
(S CO «3 

i 111 I i M I II I I I It I I I I I I M i I I I! it I 

-J CO — is is C3 9 — 

j ! M I I I I I I I I 1 I I I i I I I I I I I I I 

A f j \ 

1 8 

1 1 

1 2 

1 6 

1 1 

1 3 

13 

1 4 

1 5 

1 6 

1 4 

1 5 

1 3 

20 



D a t a t i l s L56W2D 
LINE 5SW Z Component 
dBZ/dT ( n y ^ f l i i i > i TOFF c o r r e c t e d 

D a t a t i l e L.56WXD 
L INE 0 6 M X Component 
OBii-'dT fn-y^fl»a > j TOFF c o r r e c t e d 

C h a n n e l : 

10 
i 3 

to 
to 
to 
to 
to 

12 
20 

S c a l e 

5O0S.00 
508.00 
60 . 00 
5 . 00 
3 00 

C h a n n e l s S c a l e 

1 to 3 2000 . 00 
4 to K 200. OS 
7 to ? 20 . 00 

10 t o 12 5. 00 
13 to 20 3. 00 

'Jl © © © 13 S © © 13 © © © © © © S 
I I I ! I I I ! I I I I I i I i 1 I I I I I I I II I I 

•Jl © 
© © 

•3 

I I I I I 3 O >' 
I I I ! M I ! 

V 
1 3 

1 1 

12 

I 0 

1 1 

12 

_ i i 3 

— 1 4 

= 1 5 

— 1 6 

— i i 

— 1 S 

— 1 9 

— 2 0 

! ?• 

1 4 

15 

1 6 

i i 

18 

1 9 

29 



Da 13 f i 1 0 L3&HZD 
LINE 5tsW I CoftiPon*n t 
dBS^dT < nv.'ritii* >, TOFF c o r r e c t e d 

u a t a f i l e L56NX0 
LINE 56N X Component 

C h a n g e i s 

! 

1 8 
13 
IS 

t o 
t o 
t o 
t 0 l i 

i 7 
26 

3@g.0@ 

10 . OS 
3 . 06 
i . 00 
. 10 

© — N 'Jl © SI <5 S> S <9 © 
© © S> Si © © © © 
111111! i i i ! 1111 II 11 II 11111! i i 

Channe i s s c a l e 

1 t o 4 580 . 00 
5 to 8 300 80 
9 TO 12 100 08 

13 to 16 30. 00 
17 to £0 10. 00 

r-j l» 
in -vj co © >-• Oi 
u © © © s <s S Q 
© © © St © © 3J i9 

111 i 11111 it 1 1 1 i l l i 11 1 1 i t l l i l l 

v v 
.Art / 

'—-y. /'— h 

— 

— 

1 0 

1 1 

1 2 

1 0 

1 1 

12 

1 4 

1 5 

16 

1 4 

15 

1 6 



Data h U L58S2D 
L I H E 58W Z Component 
aBZ-'dT <nW^fi» a> i TOFF c o r r e c T e d 

Da'a t i l e L58SXD 
!_£Nb 53W X Component 
dtiX.-'dT ( n y / f i m 2 ) i TOFF c c r r e c i e d 

C h a n n e l s 

19 
1 3 

to 
to 9 

12 
z-s 

,ca J. e 

500.08 
286.00 
20 06 
5 . 00 
3 . 08 

C h a n n e l s 

10 
13 

t o 
to 
to 
to 
to 

6 
9 

12 
20 

S c a l e 

500 OS 
60 . 06 

0 0 
00 
06 

• 

t*n 
I ! i I I I I I i I I I I II i II I I 1 II 1 i M 

ko — — 

z z z z at s s 
M I I ! 1 I I I II I I I i. I I It I I I i I I I 

A s 

10 

1 1 

10 

1 1 

12 

1 3 

14 

15 

1 3 

1 4 
l 5 

L8 1 S 

1 9 

20 



D a t a t i l e L58HZD 
ulti£ 5SiJ Z Component 
aBZ-'dT <nU. fim- > ; TOFF c o r r e c t e d 

D a t a t i l e L38WXD 
L I HE 58W X Coraponent 
dBX'dT (nV^fim*>i TOFF c o r r e c t e d 

C h a n n e l S e a l e 

1 to 3 €00.00 
4 to 6 200.00 
7 t o 20 . 00 

10 to 12 6 .08 
13 to 20 3 . 80 

C h a n n e l s S c a l e 

1 to 3 500.08 
4 TO 60 80 
7 to 20 88 

10 tO 12 5. 08 
13 to 20 3. 80 

d w •fa Ul 
CH CO CO o CO CO s s CO iS a Q 'S <s <s >s 
1 1 1 1 i i 11 1 1 1 1 t 11 II 1 1 1 11 1 i ! 

3 u. N u .6. n -J 
S i3 •3 •3 3 '3 

•3 CO '3 •3 '3 3 '3 
I I t i I I 11 I 11 [ I I If I iI I I I I I [ I I 

-y V r 



D a t a t i l e L58NZD 
LI H£ 58M Z Component 
dBZ-'dT (nW.'ftmi >.; TOFF co r r e c t ed D a t a t i l e L38NX0 

LI H E 58H X Component 
dBX/dT <nV/fini£ ) i TOFF c o r r e c t e d 

C h a n n e l s S c a l e 

1 to 5 s e e 0 6 
4 to S 60 66 
? t 0 9 26 00 

1 a to 26 5 00 

ro ro no 
cr. -J 05 9 — ro 
Ul o IS s 
•s 

. 1. 1 •. . 
£9 s 

. 1. 
S 

. ! . 
1 •3 

1 

C h a n n e l s S c a l e 

1 to 5 0 0 00 
4 t o 6 68 00 
7 to 9 28 00 
0 to 20 3 00 

ro ro ro ro 
01 CO 10 i-» ro 
U (9 '5 IS eg CO CO 9 
(S 6) a •s a IS •3 
1 1 III i i 11! 111 M I N I M 1 I I 1 1 1 



D a t a t i l e LbOSZR -
LINE 6-8W Z Component 
dBZ dT ' nv.-niiii J ; TOFF CO r r e c t e d 

D a t a 1 1 i e LSSS^D 
LINE S6U Component 
dB>':--dT unv/hmi .-•; TOFF c o r r e c t e d 

Of larme i S c a l e 

1 t 0 i 586.60 
• to 4 253.66 

•J t o 106.60 
8 t o 30 . 00 

It) t 0 1 £ 10 . 06 
1 3 t 0 £3 5 60 

ct*. a n n e i s S c a l e 
i t 0 306 S3 
4 TO 100.30 
7 to 38 . 80 
10 to 12 i a. 00 
13 t 0 1 o 3 .00 
1 6 t o 26 i . 00 

'11 CI "vl 
© © © 

I— 
© © M 

X 3 X 3 3 © © © 
11 i I 11)iIn i i i i i i I 11 11 i i i11 11 I i M 

r.T fr? -J CO <S — — — 
© © © © © © *-* N' 
© © © © © © © © 
3 3 3 3 3 © © © 

i I H II I i I ! I 1 i I I 1-11 1 i I I ' i i i i U 11 U 

Ah A j \ A r 

/'1 V'.--i<-. 1 • • • 1 

J—. 

_4=z 

13 

1 4 

7 ^ 

- I T - , 

1 I 

1 2 

1 3 

1 4 

L 3 



D a t a f i l e L60WZD 
LINE 6BW Z Component 
dBZ/dT CnV hri>' ..• :• TOFF c o r r e c t e d 

D a t a t i l e L6 0 W XQ 
LINE SOW X Conponent 
dBX.'dT CnV/'fla*). TOFF c o r r e c t e d 
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ANALYTICAL MODELLING 
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F i g u r e 1: Comparison o f the r e s u l t s 
f o r L i n e 60W and t h e response 
o f a 1300 ohm-m h a l f space 
(top) z-component 
(bottom) x-component 
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F i g u r e 2a: Comparison o f the r e s u l t s 
f o r l i n e 30W and a 
500 ohm-m h a l f space 
(t o p ) z-component 
(bottom) x-component 
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F i g u r e 2b: Comparison o f the r e s u l t s 
from l i n e 30W and the resp o n s e 
o f a 750 ohm-m h a l f space 
(top) z-component 
(bottom) x-component 
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from L i n e 36W and the response o f 
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( t o p ) z-component 
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F i g u r e 4: Comparison o f the r e s u l t s from 
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( t o p ) z-component (bottom) x-component 
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APPENDIX IV 

INSTRUMENT SPECIFICATIONS 



GEONICS LIMITED 

EM37 Ground Transient Electromagnetic System 
Technical S p e c i f i c a t i o n s 

Current Waveform 
Repetition rate 

Turn-off time (At) 

Transmitter loop 

Transmitter 
protection 

Transmitter output 
voltage 

Transmitter output 
power 

Transmitter wire 
supplied 

Transmitter motor 
generator 

Transmitter 

- See F i g . 1 
3Hz or 30Hz i n countries using 60Hz power l i n e 
frequency; 2.5Hz or 25Hz i n countries using 
50Hz power l i n e frequency; a l l four base f r e 
quencies are switch s e l e c t a b l e . 

f a s t l i n e a r t u r n - o f f of maximum 300 usee, at 
20 amps i n t o 300x600m loop. Decreases pro-

is 
p o r t i o n a l l y with current and (loop area) to 
minimum of 20 usee. Actual value of At read 
on f r o n t panel meter. 
any dimensions from 40x40m to 300x600m maximum 
at 20 amps. Larger dimensions at reduced current. 
Transmitter output voltage switch adjustable for 
smaller loops. Value of loop r e s i s t a n c e read 
from f r o n t panel meter; r e s i s t a n c e must be 
greater than 1 ohm on lowest voltage s e t t i n g to 
prevent overload. 

- c i r c u i t breaker p r o t e c t i o n against input over-
voltage; instantaneous s o l i d state p r o t e c t i o n 
against output short c i r c u i t ; automatically resets 
on removal of short c i r c u i t . Input voltage, 
output voltage and current i n d i c a t e d on f r o n t 
panel meter. 

150 v o l t s (zero to peak) maximum; 
20 v o l t s (zero to peak) minimum 

2.8 kw maximum 

1800m. #10 copper wire PVC i n s u l a t e d with nylon 
jacket; transmitter wire, contained on 6 r e e l s 
(supplied); 2 r e e l winders supplied. 

5 HP Honda gasoline engine coupled to 120 v o l t , 
3 phase, 400Hz a l t e r n a t o r . Approximately 8 hours 
continuous operation from f u l l ( b u i l t - i n ) f u e l 
tank. 



R e c e i v e r 

Measured q u a n t i t y 

Sensor 

Time c h a n n e l s 

Output d i s p l a y 

I n t e g r a t i o n time 

R e c e i v e r o u t p u t n o i s e 
r e f e r r e d t o i n p u t 

Output c o n n e c t o r 

S y n c h r o n i z a t i o n t o 
Tx 

N o i s e r e j e c t i o n 
c i r c u i t r y 

R e c e i v e r b a t t e r i e s 

time r a t e o f decay o f m a g n e t i c f l u x a l o n g 3 a x e s . 

a i r - c o r e d c o i l o f b a n d w i d t h 40 kHz; 100cm d i a . 
by 7x5cm c r o s s - s e c t i o n . C o i l h o l d e r s u p p l i e d t o 
f a c i l i t a t e measurement a l o n g 3 ax e s . 

20 time c h a n n e l s w i t h l o c a t i o n s and w i d t h s as 
shown i n F i g . 2. S u c c e s s i v e o p e r a t i o n a t 30Hz, 
t h e n 3Hz, e f f e c t i v e l y g i v e s 30 c h a n n e l s c o v e r i n g 
range from 80 usee, t o 80 msec. 

4 d i g i t p l u s s i g n LED d i s p l a y ; d i s p l a y a l s o shows 
c h a n n e l number and g a i n . 

2 n c y c l e s a t 30Hz; n=4,6,8,10,12,14 ( s w i t c h 
s e l e c t a b l e ) ; s i m i l a r i n t e g r a t i o n t i m e s a t o t h e r 
base f r e q u e n c i e s . 

-10 2 
t y p i c a l l y 1.5x10 v o l t / m a t l a s t gate a t 30Hz 
w i t h i n t e g r a t i o n t ime o f 34 seconds. N o i s e w i l l 
be h i g h e r d u r i n g i n t e n s e l o c a l s p h e r i c s a c t i v i t y . 
a l l 20 c h a n n e l s i n analogue format and house
k e e p i n g f u n c t i o n s i n d i g i t a l format a v a i l a b l e 
from o u t p u t c o n n e c t o r . 
any o f the f o l l o w i n g ( s w i t c h s e l e c t a b l e ) 
(1) r e f e r e n c e c a b l e 
(2) p r i m a r y p u l s e 
(3) 27 MHz r a d i o l i n k (40 c h a n n e l s ) 
(4) h i g h s t a b i l i t y (oven c o n t r o l l e d ) q u a r t z 

c r y s t a l s . 

S e l e c t i v e c l i p p i n g o f a t m o s p h e r i c n o i s e p u l s e s 
at a l l t i m e s . A u d i o o u t p u t o f Rx c o i l ( t r a n s 
m i t t e r p u l s e b l a n k e d o u t ) i s a v a i l a b l e on b u i l t -
i n l o u d s p e a k e r f o r r e a d y i d e n t i f i c a t i o n o f 
i n t e r f e r e n c e . 

12 v o l t r e c h a r g e a b l e G e l - c e l l ; 9 hours c o n t i n u 
ous o p e r a t i n g time a t 17°C. Two b a t t e r i e s and 
a b a t t e r y c h a r g e r s u p p l i e d t o p e r m i t c h a r g i n g o f 
second b a t t e r y from t r a n s m i t t e r m o t o r - g e n e r a t o r 
d u r i n g s u r v e y . 



Component D i m e n s i o n s 

T r a n s m i t t e r c o n s o l e 

GPU 

W i r e w i n d e r 

Wire r e e l s (20 amp) 

R e c e i v e r c o n s o l e 

R e c e i v e r c o i l 

25x42x36 cm 

35x74x48 cm 

42x38x35 cm each (2 o f f ) 

3 3 x 3 1 ( d i a . ) c m each (6 o f f ) 

38x37x27 cm 

100 cm d i a . 7x5 cm c r o s s - s e c t i o n 

Component Weigh t s 

T r a n s m i t t e r c o n s o l e 

GPU 

W i r e w i n d e r s and l o a d e d r e e l s (20 amp) 

R e c e i v e r c o n s o l e ( i n c l . 2 0 amp-hour b a t t e r y ) 

R e c e i v e r c o i l 

20 kg 

60 kg 

120 kg ( t o t a l ) 

21.8 kg 

8.0 kg 

S h i p p i n g I n f o r m a t i o n 

Shipment c o n s i s t s o f 5 boxes 

Two w i r e boxes 

GPU box 

R e c e i v e r / t r a n s m i t t e r box 

R e c e i v e r c o i l / c o i l - h o l d e r box 

T o t a l s h i p p i n g volume 

T o t a l s h i p p i n g w e i g h t 

116x62x48 cm § 186 kg ( t o t a l ) 

96x61x73 cm @ 90 kg 

96x75x73 cm @ 86 kg 

110x110x20 cm § 34 kg 

1.90 c u b i c metres 

390 kg 



I(t) 

r 
20 gates ( l o g a r i t h m i c a l l y 

spaced) 

At 4-

A 
Transmitter Current Waveform 

FIG. 1 

Gate Nuinber 

30Hz 

3Hz 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 L5 L7 L8 19 20 

f-4-l i — —t- !—1 —h -M W- — —h — I i — i—h -4— f-4-l 
lOOusec 

lmsec 

lmsec 10msec Time a f t e r 
Tx t u r n - o f f 

H 1 1—1 l l l l •i 1 1—i I i i I 
10msec 100msec 

Gate Location and Widths (30 and 3Hz) 

FIG. 2 
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MPH Consulting Limited Suite 301, 
7" 409 Granville St. 

Vancouver, B.C. V 6 C 1 T 2 
Canada 

[jMPH 
[604) 687-7938 

A p r i l 30, 1985 

S U J s 
Mr. R. B a i l e s 
A b e r f o r d Resources L t d . 
300-5th Ave. S.W. 
Box 2533, S t a t i o n M 
C a l g a r y , A l t a . T2P 3X9 

Dear R i c k : 

In my F e b r u a r y 8, 1985 l e t t e r t o Don B l a c k a d a r , i n which the 
r e s u l t s o f the above c a p t i o n e d s u r v e y were r e v i e w e d i n l i g h t o f 
the r e s u l t s o f your s u c c e s s f u l diamond d r i l l i n g , I s t a t e d : 

" I n our r e p o r t on the r e s u l t s o f the s u r v e y , the anomalies 
r e c o r d e d a t the c o n t a c t between the Nanaimo and S i c k e r r o c k s 
and the s e d i m e n t - s i l l u n i t and Myra For m a t i o n a r e a t t r i b u t e d 
to the r e s i s t i v i t y c o n t r a s t between the two f o r m a t i o n s . 

" T h i s i s , i n p a r t , c o r r e c t b u t the f a c t t h a t the peaks o f these 
a n o m a l i e s do not m i g r a t e s p a t i a l l y w i t h c h a n n e l suggests t h a t 
the f a u l t i t s e l f i s a c o n d u c t o r . " 

For my p r e s e n t a t i o n t o the r e c e n t CIM c o n v e n t i o n , I unde r t o o k some 
a n a l y t i c a l m o d e l l i n g o f one o f the anomalies i n q u e s t i o n l o c a t e d 
on l i n e 60W and submit the f o l l o w i n g a p p r a i s a l . 

The d a t a o b t a i n e d from l i n e 60W i s d i s p l a y e d i n f i g u r e 1. T h i s i s 
i d e n t i c a l t o the d a t a p r e s e n t e d i n our r e p o r t on the s u r v e y except 
t h a t i t i s p l o t t e d a t d i f f e r e n t s c a l e s . 

An anomaly (z-component c r o s s - o v e r and x-component peak) i s e v i 
dent a t about 750N. The l o c a t i o n s o f these anomalies do not 
m i g r a t e s p a t i a l l y w i t h time ( i n c r e a s i n g c h a n n e l number) as would 
be e x p e c t e d f o r a c o n t a c t between two u n i t s o f d i f f e r i n g r e s i s t i v 
i t y . The anomalies a l s o p e r s i s t t o c h a n n e l 15. The anomaly from 
a c o n t a c t between two u n i t s o f d i f f e r i n g r e s i s t i v i t y would be 
exp e c t e d t o decay r a p i d l y w i t h time and d i s a p p e a r b e f o r e c h a n n e l 
15. Both s i t u a t i o n s , i e maintenance o f the p o s i t i o n o f the 
anomalies w i t h time and t h e i r p e r s i s t e n c e t o c h a n n e l 15, i n d i c a t e 
t h a t the anomalies a r e caused by a d i s c r e t e c o n d u c t o r r a t h e r than 
a c o n t a c t . 

Re: L a r a P r o p e r t y EM-37 Survey 
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F i g u r e 2 shows m o d e l l i n g done f o r c h a n n e l 6 o f the e n c l o s e d d a t a . 
The model used c o n s i s t s o f a 1300 ohm-m h a l f - s p a c e t o account f o r 
background r e s p o n s e s e v i d e n t and a p l a t e or c o n d u c t o r . Observed 
d a t a i s shown by the dashed l i n e and the s o l i d l i n e shows the 
c a l c u l a t e d d a t a . 

The model parameters used a r e as f o l l o w s : 

H a l f - S p a c e 
R e s i s t i v i t y 1300 ohm-m 

P l a t e 
S t r i k e 160° (equates 110° g e o g r a p h i c ) 
Dip 25°S 
Plunge 0° 
Length 1000 m 
Depth E x t e n t 500 m 
P o s i t i o n 800N, 60W, -30 m 
Conductance 10 mho 

The f i t between the observed and c a l c u l a t e d d a t a i s e x c e l l e n t . 
Note t h a t b o t h the shape and a m p l i t u d e o f the obse r v e d d a t a are 
a d e q u a t e l y m o d e l l e d by the c a l c u l a t e d d a t a . 

The p o s i t i o n o f the p l a t e s p e c i f i e d i s i t s m i d - p o i n t . In o t h e r 
words, i t extends 500 m to the west from 6QW. 8pQ.N and 500 m t o 
the e a s t from 60W, 800N. The 1000 m l e n g t h o f the p l a t e was 
a r b i t r a r i l y chosen because the s u r v e y d i d not d e f i n e i t s u l t i m a t e 
l e n g t h . I n t e r p r e t e d depth t o the top o f the p l a t e i s 30 m. The 
mo d e l l e d d i p i s 25°S. T h i s equates t o an a c t u a l d i p o f about 45°S 
s i n c e the s u r v e y was conducted on a so u t h d i p p i n g s l o p e which 
averages about 20°. 

The s u r v e y r e c o r d e d anomalies s i m i l a r t o the one r e c o r d e d on l i n e 
60W a t the f o l l o w i n g l o c a t i o n s : 56W. 65QN; 58W, 700N; (60W. 
750N); 62W, 850N. 64W, 1050N. A s i m i l a r response i s i n d i c a t e d on 
l i n e 63W a t about 1000N. The anomaly on l i n e 63W i s i n c o m p l e t e 
because the coverage d i d n o t extend f a r enough to the s o u t h . No 
such anomaly i s e v i d e n t on l i n e 54W, a l t h o u g h h i g h e r than expected 
x-component r e s p o n s e s a t the end o f the l i n e i n d i c a t e a p o s s i b l e 
anomaly s o u t h beyond the e x t e n t o f the coverage. 

The anomalies c i t e d above i d e n t i f y an a r c u a t e c o n d u c t o r , l o c a t e d 
150 m-300 m s o u t h o f the zone i n t e r s e c t e d by your d r i l l i n g , which 
extends from l i n e 56W t o a t l e a s t 64W. I t may extend f u r t h e r t o 
the west but the coverage on l i n e 66W and 68W d i d n o t extend f a r 
enough to the s o u t h t o c r o s s i t s e x t r a p o l a t e d l o c a t i o n . 
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T h i s c o n d u c t o r c o r r e l a t e s w i t h the f a u l t c o n t a c t between the 
s e d i m e n t - s i l l u n i t and the v o l c a n i c assemblages. However, i t i s 
u n u s u a l i n t h a t i t s i n t e r p r e t e d conductance (10 mhos) i s s i g n i f i 
c a n t l y h i g h e r than n o r m a l l y a t t r i b u t e d to a f a u l t . On l i n e 60W, 
the c o n d u c t o r d i p s t o the so u t h i n c o n t r a s t t o the p r e d o m i n a n t l y 
n o r t h d i p o f the ge o l o g y observed elsewhere on the p r o p e r t y . 

In c o n c l u s i o n , the con d u c t o r d e s c r i b e d above i s an u n u s u a l f e a t u r e 
t h a t may wa r r a n t diamond d r i l l i n g w i t h the u n d e r s t a n d i n g t h a t i t 
may be caused by a f a u l t . 

My t a l k went q u i t e w e l l d e s p i t e the absence o f j o k e s and I thank 
you, a g a i n , f o r p e r m i s s i o n t o use the L a r a d a t a . 

Best p e r s o n a l r e g a r d s 
MPH CONSULTING LIMITED 

J . L. L e B e l / P.Eng. 
S e n i o r G e o p h y s i c a l C o n s u l t a n t 

JLL:mj 
e n c l . 
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' IPH Consulting Limited 

F e b r u a r y 8, 1985 

Mr . D. B l a c k a d a r 
A b e r f o r d Resources L t d . 
300 - 5th Ave. SW 
Box 2533, S t a t i o n M 
C a l v a r y , A l t a . T2P 3X9 

Dear Don: 

The r e c e n t s u c c e s s o f your d r i l l i n g program on the L a r a P r o j e c t 
has prompted us to r e v i e w the r e s u l t s o f the EM-37 s u r v e y . 

The s u r v e y p r o v i d e d coverage o f t h e i n t e r s e c t i o n o f m i n e r a l i z a t i o n 
on l i n e 63+00W from two t r a n s m i t t e r l o o p s , namely l o o p 2 and l o o p 
4. 

Coverage from l o o p 2 on. l i n e 63+00W was a f f e c t e d between s t a t i o n s 
10+00N to 12+75N ( d a t a f i l e s L6352D and L63SXO, e n c l o s e d ) . The 
x-component d a t a e x h i b i t s a peak a t about 12+25N which c o r r e l a t e s 
s p a t i a l l y w i t h the s u r f a c e p r o j e c t i o n o f the m i n e r a l i z a t i o n . The 
anomaly may p e r s i s t to chan n e l 4 but does not appear t o be p r e s e n t 
on c h a n n e l 3. There i s no d i s t i n c t c r o s s - o v e r anomaly a t t h i s 
l o c a t i o n i n the c o r r e s p o n d i n g z-component d a t a . 

Coverage from l o o p 4 on l i n e 63+00W extended from 10+25N to 17+00N 
( d a t a f i l e s L63MZD and L63M.XD, e n c l o s e d ) . I n s p e c t i o n of the z-
component r e v e a l s a v e r y weak c r o s s - o v e r anomaly a l s o at about 
1 2+25N i n the v i c i n i t y o f the s x i r f a c e p r o j e c t i o n o f the m i n e r a l 
i z e d i n t e r c e p t . T h i s anomaly appears t o p e r s i s t to a t l e a s t 
c h a n n e l 3 and i s v a g u e l y p r e s e n t i n the chan n e l 4 r e s u l t s . There 
i s a s u b t l e peak i n the c o r r e s p o n d i n g x-component r e s u l t s . T h i s 
peak appears t o oc c u r a t 12+00N and i s o n l y e v i d e n t on channels 
1 and 2 and i t s a m p l i t u d e on ch a n n e l 1 i s w i t h i n the n o i s e l e v e l 
o f the d a t a . 

The s e c t i o n o f m i n e r a l i z a t i o n c o r r e l a t e s w i t h a VLF-EM co n d u c t o r 
21. We do not have the VLF-EM d a t a f o r l i n e 63+OOW but the 
con d u c t o r i s e v i d e n t on l i n e 64+00W at 12+35N and on l i n e 62+00W 
at 11+85N. 

EM-37 coverage o f l i n e s 64+00W and 62+OOU was a l s o a f f e c t e d from 
t r a n s m i t t e r l o o p s 2 and 4 ( d a t a f i l e s L64SZD, L64SXD, L64I1ZD, and 
L64MXD f o r l i n e 64+OOW, e n c l o s e d , and d a t a f i l e s L62SZD, L62SXD, 
L62MZD and L62MXD f o r l i n e 62+OOU). 

Suite 301, 
409 Granville St. 
Vancouver, B.C. V6C 1T2 
Canada 
(6045 687-7323 

n rr p p t w K L u L i * t 

FEB 1 31935 

MINERALS DiViSiCr 
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I n s p e c t i o n o f the r e s u l t s f o r l i n e 64+OOW o b t a i n e d from 
t r a n s m i t t e r l o o p 4 (L64MZD and L64MXD) r e v e a l s a v e r y s u b t l e 
x-component anomaly a t about 12+50N. The peak can be seen on 
ch a n n e l 2. On cha n n e l s 3 and 4 t h e r e i s no d i s t i n c t peak b u t i t 
appears t h a t anomalous a m p l i t u d e s from the s t r o n g c o n d u c t o r a t 
about 11+00N a re s u s t a i n e d a t h i g h e r l e v e l s than would be expected 
i n the v i c i n i t y of 12+50N. A weak c r o s s - o v e r i s e v i d e n t i n the 
z-component a t 12+50N as w e l l . The c r o s s - o v e r i s vague because o f 
the c o a r s e s c a l e used t o p l o t the f i r s t t h r e e c h a n n e l s . 

There i s no anomaly e v i d e n t i n the coverage on l i n e 64+OOW 
a f f e c t e d from l o o p 2 (L64SZD and L64SXD). I t i s p o s s i b l e t h a t 
the s u b j e c t VLF-EM c o n d u c t o r a t 12+35N i s too c l o s e t o the l e a d 
i n g edge o f the t r a n s m i t t e r l o o p which was l o c a t e d a t 13+00N. 

There are no EM-37 anomalies e v i d e n t on l i n e 62+00W i n the 
v i c i n i t y o f the VLF-EM c o n d u c t o r a t 11+85N. T h i s i s not p a r t i 
c u l a r l y s u r p r i s i n g s i n c e the a m p l i t u d e o f the F r a s e r F i l t e r e d 
anomaly o f the c o n d u c t o r on l i n e 62+00W i s o n l y 15° i n c o n t r a s t 
t o the 35° a m p l i t u d e o f the c o n d u c t o r ' s anomaly on l i n e 64+OOW. 

VLF-EM c o n d u c t o r 21 a l s o c r o s s e s l i n e s 66+00W, 60+OOW and 58+OOW 
cove r e d by the EM-37 surv e y but no anomalies were r e c o r d e d . 

In summary, i t appears t h a t the EM-37 s u r v e y r e c o r d e d an anomaly, 
a l b e i t weak, ove r the m i n e r a l i z a t i o n i n t e r s e c t e d i n the d r i l l h o l e 
on l i n e 63+00W. The anomaly i s not the k i n d o f anomaly n o r m a l l y 
a t t r i b u t e d t o a l a r g e massive s u l p h i d e d e p o s i t and, as a conse
quence, was o v e r l o o k e d i n our o r i g i n a l a p p r a i s a l o f the r e s u l t s . 
The weakness o f the anomaly i s a l s o commensurate w i t h the low 
average ( c o n d u c t i v e ) s u l p h i d e c o n t e n t of the 9 m i n t e r c e p t . A 
A s i m i l a r weak EM-37 anomaly i s e v i d e n t on l i n e 64+OOW. The 
VLF-EM co n d u c t o r on l i n e 62+00W w i t h which the m i n e r a l i z a t i o n 
appears t o be a s s o c i a t e d does not produce an EM-37 anomaly and no 
responses were o b t a i n e d over the remainder o f VLF-EM c o n d u c t o r 21 
on l i n e s 66+00W, 60+OOW and 58+00W. 

In our r e v i e w o f the d a t a , an e r r o r was n o t i c e d i n F i g u r e 3. The 
anomaly caused by the f a u l t c o n t a c t between the Myra Fo r m a t i o n and 
the s e d i m e n t - s i l l u n i t on l i n e 64+OOW s h o u l d be at 10+50N i n s t e a d 
o f 11+00M. 

In our r e p o r t on the r e s u l t s o f the s u r v e y , the anomalies r e c o r d e d 
a t the c o n t a c t between the Nanaimo and S i c k e r r o c k s and the s e d i 
ment s i l l and Myra Fo r m a t i o n a r e a t t r i b u t e d to the r e s i s t i v i t y 
c o n t r a s t between the two f o r m a t i o n s . 
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T h i s i s , i n p a r t , c o r r e c t but the f a c t t h a t the peaks o f these 
anomalies do not m i g r a t e s p a t i a l l y w i t h c h a n n e l suggests t h a t the 
f a u l t i t s e l f i s a c o n d u c t o r . 

I f the c o n t r a s t i n the r e s i s t i v i t i e s a t the c o n t a c t ( s ) i s the o n l y 
s o u r c e o f the e l e c t r o m a g n e t i c a n o m a l i e s m i g r a t i o n o f the peaks 
away from the t r a n s m i t t e r l o o p a t l a t e r times ( i n c r e a s i n g c h a n n e l 
number) would be e x p e c t e d , p a r t i c u l a r l y f o r t r a n s m i t t e r l o o p s 
l o c a t e d t o the n o r t h o f the c o n t a c t ( s ) over the h i g h r e s i s t i v i t y 
Myra F o r m a t i o n . 

A c c o r d i n g t o r e c e n t i n f o r m a t i o n , Westmin's MW d e p o s i t produced a 
s t r o n g anomaly i n a d r i l l h o l e e l e c t r o m a g n e t i c s u r v e y . T h i s f a c t 
l e n d s s u p p o r t t o the use o f EM-37 on the L a r a P r o p e r t y and may 
p r o v i d e encouragement to c a r r y out a d d i t i o n a l EM-37 su r v e y s over 
those p a r t s o f the L a r a P r o p e r t y t h a t were not cove r e d l a s t f a l l . 

Yours s i n c e r e l y , 
MPH CONSULTING LIMITED 

J . L. LeBelS P.Eng. 
S e n i o r G e o p h y s i c a l C o n s u l t a n t 

JLL:mj 
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D a t a t i l e L64M2D 
LIME 64W Z Component 
d 6 2 s il T n V ti in - >; TOFF c o r r e c t e d 

D a t a t i l e L £ 4 H X D 
LIN t c" 4 N A C o ro P o n e n t 
d B >* * d T < h 'v! / Pitt i > ; T ij F F c o r r e c t * d 

C h a n n e i s S c a l e 

Channe i s S c a l e l 1 0 3 10 0 0 . 0 @ 
4 to b 100 .00 

i to 3 3000.GO 7 I 0 S 30.0 u 
4 t D 6 300.0y 1 0 t 0 12 10.00 
7 t Q 10 30 . 06 1 3 to 16 3 . 06 

l l to 1 6 1 0 . 00 1 7 to 20 1 . 60 
17 to 20 3.00 

•s Pi •.•> 
<s •-> ro Ul •fc (.n ij> - j f.n Q '3 © © 
:n © o o 'Z> <z» © o •s © © © s 

l 1 11 l l i i i i l i I i I i 
iZ> iZ' ID "S 

11111! 11111111 
i j. I l l l l 1 m 111 i 11 n 111 i 



D a t a i i U LS4SZD 
LINE 64W Z Component 
dBZ/dT (nU-'flm-*); TOFF c o r r e c t e d 

Channe1 s S c a l e 

1 X 0 3 2000.OS 
4 * 'j 6 200.00 

to 9 60 . OB 
10 t o l 2 5 . O0 
13 t 0 26 3 . 00 

<x> >- ro 
Cl >3 01 o 

•1' '.Ti S I . 3 

Data t i 1 e L64S XD 
LINE 641J CoMPonert 
dBX-'dT CnvVfim* > > TOFF c o r r *. 

Ch anne ] S c a l e 

1 to •i 600.00 
4 to 6 200.00 

to 60 . 00 
10 to 1 2 5 . OO 
: 3 t o £0 3 . 00 

•3 •s ~ co ro 
I J en >3 •Jl fSi U l 
•j 
1 1 1 

•S 
t 

iS O i s 
1 1 I 1 1 

1 0 

1 1 

1 2 

1 1 

1 2 

13 

1 4 

1 5 

1 6 

'. 9 

— O 

1 3 

1 4 

1 5 

1 £ 

1 .J 

1 S 

1 9 






