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SUMMARY 

Link Resources Incorporated holds a 95% interest in 

5 claims (GIs 1 to 5) totalling 67 claim units in the Giscome 

area of central British Columbia. The property is situated 

3 3  kilometres northeast of Prince George and is accessible by 

road. 

The GIS claims were staked to cover skarn type silver- 

lead-zinc mineralization and a number of known geophysical 

and geochemical anomalies. Previous work has outlined a 

mineralized skarn zone 1 to 3 metres wide and about 100 metres 

long. Silver values up to 7.9 oz/ton, zinc values of up to 

10.58 and lead values of u p  to 1 0 . 2 %  have been obtained. The 

claims are underlain by metamorphic rocks of the Wolverine 

Complex, sedimentary rocks (limestone and argillite) and 

volcanic rocks (andesite flows and tuffs) of the Slide Mountain 

Group and a variety of intrusive rocks including serpentinite, 

gabbro, diorite, dacite, granite and felsite. 

The property was formerly held by Shell Resources Ltd. 

who conducted regional airborne electromagneitic surveys in 

1978 searching for volcanogenic massive sulfide deposits. 

Electromagnetic anomalies in the vicinity of the GIS claims 

were staked and followed-up with line cutting, geochemical 

and geological surveys. Numerous geochemical anomalies and 

electromagnetic conductors were outlined and about 1500 feet 

of diamond drilling undertaken in five holes, Results of 
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drilling are not known. Apparently, little mineralization 

of interest was intersected because the drilling work was 

not filed to maintain the claim in good standing. A possible 

factor is that Shell Resources subsequently eliminated their 

mineral exploration division. 

core on the property (although in somewhat of a state of 

disarray) revealed the presence of graphitic argillite with 

local bedded to massive pyrite and skarny limestone contain- 

ing galena and pyrite mineralization. 

A brief examination of the 

Evaluation of the geological setting and geochemical 

and geophysical anomalies outlined by  Shell Resources in- 

dicates the presence of a number of  untested areas of interest. 

In 1 9 8 4  a program of electromagnetic surveys followed by 

trenching was carried out. Results of this work are pre- 

sented in this report. 

CONCLUSION 

The GIS property is considered to have excellent poten- 

tial for hosting volcanogenic silver-lead-zinc deposits. 

This is indicated by the presence of  andesitic flows, tuffs 

and breccias, graphitic argillite and associated electro- 

magnetic conductors. Previous drilling has not tested this 

potential and trenching in 1 9 8 4  did not reach bedrock. 

Although the known skarn type silver-lead-zinc mineral- 

ization has been tested by drilling, a limestone-andesite 
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cs contact with associated electromagnetic anomalies could host 

additional skarn-type as well as stratabound deposits. Sig- 

nificant zinc geochemical anomalies lie immediately to the 

south of this contact. 

The geological environment is also favourable for strata- 

bound precious metal mineralization but this potential has not 

been investigated except where mercury geochemical surveys (as 

a guide for precious metal) over a limited area in the western 

point of  the claims have outlined a number of anomalies, 

RECOMMENDATIONS 

A two-phase exploration program is recommended to test 

the GIS property. Phase I is designed to carry out 1 )  geo- 

chemical sampling to confirm and fully outline previous known 

anomalies and t o  check for precious metals; and 2 )  gravity 

surveys over electromagnetic conductors, geochemical anomalies, 

and favourable rock types. Phase 11, contingent on results of 

Phase I ,  will consist of follow-up diamond drilling on the 

targets outlined. Estimated costs of Phase I and Phase I 1  are 

$34,000 and $91,000 respectively, for a grand total of 

$ 1  2 5 , 0 0 0 .  
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cj ESTIMATED COSTS OF RECOMMENDATIONS 

Phase I Geological Mapping, geological sampling, 
geophysical surveys. 

Salaries 
Geologist 1 month @ $6,000 
Assistant sampler 1 month @ $3,000 

$ 6 , 0 0 0  
3 , 0 0 0  

Geophysical Surveys 
Gravity 1 0  line kilometres @ $900 all incl. 9,000 

Geochemical Analyses and Assay 
Material and Supplies 
Room and Board 60 man days @ $40 
Travel, Vehicle Rental 
Base map, Orthophoto 

5,000 
1,000 
2,400 
1 , 5 0 0  

3 , 0 0 0  

$ 3 0 , 9 0 0  

Contingencies 3 , 1 0 0  

Total Phase I $ 34,000 

Phase I1 Diamond Drilling 

Bulldozer - road building and drill 
site preparation 5 0  hrs @$100/hr 

Drill ing 2,000 ft. @ $ 3 5  all incl. 70,000 
(all incl.) $ 5,000 

Supervision, Assay 7,500 
$ 82,500 

Contingencies 8,500 
Total Phase I 1  $ 91,000 

Grand Total $125,000 
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INTRODUCTION 

Link Resources Incorporated holds 5 claims totalling 

67 claim units in the Giscome area of central British 

Columbia. The claims were staked to cover a skarn-type 

silver-lead-zinc prospect and a number of geophysical anomalies 

and geochemical anomalies which indicate the possible presence 

of stratabound or volcanogenic massive sulfide deposits, 

Considerable work including diamond drilling has been 

carried out on the known skarn-type deposit which occurs in 

the northwestern part of the claim group. This work has 

outlined silver-lead-zinc mineralization over a length o f  

about 1 0 0  metres and a width of 1 to 3 metres. This zone i s  

enveloped by weaker disseminated mineralization. Grades 

range up to 7 . 9  oz/ton silver, 7 . 3 %  zinc and 4.6% lead. 

Shell Canada Resources Limited conducted an airborne 

electromagnetic survey in 1 9 7 8 ,  searching for stratabound 

volcanogenic massive sulfides. Interesting anomalies were 

detected in the vicinity of  the GIS claims and a large area 

comprising the Eagle group was staked. Follow-up work by 

Shell included extensive line cutting, soil sampling and 

ground electromagnetic and magnetic surveys. Numerous co- 

incident electromagnetic and multi-element geochemical 

anomalies were located and some 1 4  drill holes were proposed, 

of which 5 (totalling about 1 5 0 0  feet) were drilled in 1 9 7 9 .  

Apparently, results of drilling were not encouraging because 
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r e s u l t s  were n o t  s u b m i t t e d  f o r  a s s e s s m e n t  p u r p o s e s .  However, 

S h e l l  R e s o u r c e s  s u b s e q u e n t l y  e l i m i n a t e d  t h e i r  m i n e r a l  ex -  

p l o r a t i o n  d i v i s i o n  and may n o t  have  f u l l y  t e s t e d  t h e  p r o p e r t y .  

T h i s  r e p o r t  summarizes  r e s u l t s  o f  p r e v i o u s  work a s  w e l l  

a s  r e s u l t s  o f  e l e c t r o m a g n e t i c  s u r v e y s  and t r e n c h i n g  c a r r i e d  

o u t  by Link Resources  I n c .  d u r i n g  t h e  p e r i o d  J u l y  2 9  t o  

August  7 ,  1 9 8 4 .  

LOCATION, ACCESS, PHYSIOGRAPHY 

The GIS claims a r e  s i t u a t e d  f o u r  k i l o m e t r e s  e a s t  o f  

Giscome and 35 k i l o m e t r e s  n o r t h e a s t  of  P r i n c e  George ( F i g u r e s  

1 and 2 ) .  Access i s  by paved  and l o g g i n g  r o a d s ,  a b o u t  0 . 7  

h o u r s  d r i v e  from P r i n c e  George .  

The c la ims a r e  i n  t h e  I n t e r i o r  P l a t e a u  o f  c e n t r a l  B r i t i s h  

Columbia and l i e  on t h e  s o u t h  s i d e  o f  E a g l e t  Lake and t h e  

n o r t h  s i d e  of  Bateman C r e e k .  Phys iog raphy  i s  c h a r a c t e r i z e d  

by low,  r o l l i n g  h i l l s  s e p a r a t e d  by marshy a r e a s .  E l e v a t i o n s  

r a n g e  from 6 5 0  t o  9 0 0  metres ( 2 , 2 0 0  t o  2 , 9 0 0  f e e t ) .  Vege ta -  

t i o n  c o n s i s t s  o f  immature t o  m a t u r e  s t a n d s  of  ba lsam f i r  and  

S i t k a  S p r u c e  w i t h  a l i g h t  t o  m o d e r a t e  unde rg rowth  o f  a l d e r  and 

w i l l o w .  P a r t s  o f  t h e  c l a i m  a rea  have  been  logged .  
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CLAIM DATA 

The GIS claims c o m p r i s e  67 c l a i m  u n i t s .  They a r e  

r e g i s t e r e d  i n  t h e  name o f  S .  T r a v i s  b u t  have  been  t r a n s f e r r e d  

t o  Link R e s o u r c e s  I n c .  S .  T r a v i s  r e t a i n s  a 5 %  i n t e r e s t  i n  

t h e  p r o p e r t y .  

C l a i m  b o u n d a r i e s  a r e  p l o t t e d  on F i g u r e  3 .  C l a i m  d a t a  

a r e  as  f o l l o w s :  

Cla im Name Record Number A n n i v e r s a r y  D a t e  

GIs 1 5048 ( 8 )  Augus t  5 ,  1985 
GIS 2 5049 ( 8 )  Augus t  5 ,  1985 
GIS 3 5050 ( 8 )  Augus t  5 ,  1985 
GIS 4 5843 ( 3 )  March 5 ,  1986 
GIS 5 5844 ( 3 )  March 5 ,  1986 

HISTORY 

H i s t o r y  o f  t h e  Giscome p r o p e r t y  up  t o  1970 was summarized 

by A l l e n  (1973)  who s t a t e d  t h a t :  

"Base metal m i n e r a l i z a t i o n  was d i s c o v e r e d  
i n  l a t e  1942 by J . H .  G e r l i t z k i  w h i l e  p r o s -  
p e c t i n g  n e a r  Giscome f o r  a r e p o r t e d l y  h i g h -  
g r a d e  g o l d  o c c u r r e n c e .  I n  1945,  w h i l e  t e s t i n g  
f o r  r a d i o a c t i v e  m i n e r a l s  on t h e  p r o p e r t y ,  
p y r o c h l o r e  was found  w i t h  t h e  s i l v e r - l e a d - z i n c -  
c o p p e r  m i n e r a l i z a t i o n  and an a s s a y  o f  8 %  
n iob ium was d e t e c t e d  i n  one  s a m p l e .  

M r .  G e r l i t z k i  o p t i o n e d  t h e  p r o p e r t y  i n  
1959 t o  t h e  Wenner-Gren g r o u p ,  who c o n d u c t e d  
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e l e c t r o m a g n e t i c  a i r  and  ground s u r v e y s  and 
d r i l l e d  f o u r  c o r e  h o l e s .  T h i s  showed t h e  
e l e c t r o m a g n e t i c  r e s u l t s  t o  be c a u s e d  by 
g r a p h i t i c  a r g i l l i t e  w i t h  minor  s u l p h i d e  
c o n t e n t .  

I n  1965 t h e  p r o p e r t y  was o p t i o n e d  t o  
Vanco E x p l o r a t i o n s  and t r e n c h i n g  and geo-  
c h e m i c a l  s u r v e y i n g  was c o n d u c t e d  o v e r  p a r t  
o f  t h e  h o l d i n g s .  

I n  t h e  s p r i n g  of  1966 Samson Mines 
o p t i o n e d  t h e  p r o p e r t y  and 2 , 0 0 0  f e e t  o f  h o l e  
was diamond d r i l l e d  a t  8 l o c a t i o n s .  T h i s  
was f o l l o w e d  up by a magnetometer  s u r v e y  
and c h e c k i n g  a n  i n d i c a t e d  m a g n e t i c  anomaly 
by t h e  d r i l l i n g  o f  8 more h o l e s .  

I n  1967 C e n t r a l  B . C .  E x p l o r a t i o n  was 
fo rmed .  I n  J a n u a r y  1968 a d r i l l i n g  programme 
was s t a r t e d  t o  r e - c h e c k  t h e  m a g n e t i c  anomaly .  
T h i s  was c o m p l e t e d  a f t e r  t h e  f o u r t h  h o l e .  
A t o t a l  o f  1 , 0 0 0  f e e t  o f  h o l e  was c o m p l e t e d .  
I n  h o l e  3-68 a 9 f o o t  s e c t i o n  c o n t a i n e d  6% 
combined l e a d - z i n c  and 5 . 4  o u n c e s  o f  s i l v e r  
p e r  t o n .  A g r a v i t y  s u r v e y  was made o v e r  
p a r t  o f  t h e  p r o p e r t y  and a s u s p e c t e d  anomaly 
checked  w i t h  diamond d . r i l l  h o l e s  C 101-68 
t o  C 111-68 .  P e r i d o t i t e  was t h e  c a u s a t i v e  
r o c k .  The d r i l l  was moved back  t o  w i t h i n  
2 0 0  f e e t  o f  h o l e  4-66 and 12 -68 ,  a v e r t i c a l  
h o l e ,  was d r i l l e d  t o  5 7 3  f e e t .  From 1 0 0  t o  
350  f e e t ,  s i l v e r - l e a d - z i n c  m i n e r a l i z a t i o n  
was e n c o u n t e r e d  b u t  t h i s  became l e s s  e v i d e n t  
t oward  t h e  bo t tom o f  t h e  h o l e .  T h i s  m i n e r a -  
l i z e d  zone a p p e a r e d  t o  be  1 8 0  f e e t  w i d e .  
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In 1969 twelve holes were drilled. 
In 1969-1970 ,  geochemical investi- 

gations were made over a surveyed grid f o r  
silver and mercury. Two anomalies were 
outlined southwest and northeast of the 
known mineralized zone. " 

The property was re-examined by Payne ( 1 9 7 4 ,  1 9 7 5 )  who 

logged drill core and carried out geological mapping in the 

vicinity of the known showings. 

The property was acquired by Shell Canada Resources 

Ltd. in 1978 as a result of staking of electromagnetic 

anomalies generated by airborne geophysical surveys. They 

,followed-up with geological mapping, ground geophysical 

surveys, geochemical soil sampling and diamond drilling in 

1978 and 1979 .  

GEOLOGY 

Regional Geology 

The GIS claims lie in the Mcleod Lake map area, the 

geology of  which was mapped by Armstrong, et al. ( 1 9 7 6 ) .  

The regional geology of the area summarized below is after 

Bloomer ( 1 9 7 9 ) .  

The major feature of the Giscome area is the Black 

Stuart Synclinorium, an northwest-southeast trending struc- 

tural trough situated roughly between Giscome and Barkerville. 

A northwesterly-trending fault-bounded block of sedimentary 
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and v o l c a n i c  r o c k s  o f  t h e  S l i d e  Mountain Group l i e  a c r o s s  

t h e  GIs  c l a i m s .  Metamorphic r o c k s  of  t h e  Wolver ine  Group 

(metamorphosed e q u i v a l e n t s ?  o f  t h e  Cambrian o r  e a r l i e r  

Car iboo  Group) and T e r t i a r y  i n t r u s i v e  r o c k s  l i e  t o  t h e  

n o r t h e a s t  and v o l c a n i c  and s e d i m e n t a r y  r o c k s  of  t h e  Upper 

T r i a s s i c  T a k l a  Group l i e  t o  t h e  s o u t h w e s t .  

P r o p e r t y  Geology 

The f o l l o w i n g  g e o l o g i c a l  d e s c r i p t i o n s  a r e  compi led  ma in ly  

from A l l e n  (1973)  and Payne ( 1 9 7 4 ) .  

O l d e s t  r o c k s  i n  t h e  c l a i m  area  a r e  metamorphic  r o c k s  o f  

t h e  Wolve r ine  Complex. G n e i s s  ( u n i t  1 ,  F i g u r e  4 )  i s  g e n e r a l l y  

- l i g h t  g r e y  i n - c o l o r  b u t  w e a t h e r s  t o  brown and r a n g e s  from a 

micaceous  f e l d s p a t h i c  q u a r t z i t e  t o  f o l i a t e d  g r a n i t e  s c h i s t  

w i t h  q u a r t z  s t r i n g e r s  t h r o u g h o u t .  L o c a l l y  i t  c o n t a i n s  e p i d o t e  

v e i n s  w i t h  c h l o r i t i c  a l t e r a t i o n  e n v e l o p e s .  

L imes tone  ( u n i t  2 )  fo rms  two b e d s .  I t  i s  w h i t e  t o  

d a r k  g r e y  i n  c o l o r  and medium g r a i n e d .  L o c a l l y  t h e  n o r t h e r n -  

most  bed i s  c o n v e r t e d  t o  an  e p i d o t e - g a r n e t  o r  t r e m o l i t e  s k a r n .  

A r g i l l i t e  ( u n i t  3 )  o c c u r s  as  a bed l y i n g  on t h e  s o u t h  s i d e  o f  

t h e  l i m e s t o n e  u n i t  i n  t h e  n o r t h w e s t e r n  p a r t  o f  t h e  p r o p e r t y .  

I t  i s  g r e y  t o  b l a c k  i n  c o l o r ,  commonly weakly  bedded ,  and 

s t r o n g l y  c o n t o r t e d .  I t  i s  d e s c r i b e d  a s  b e i n g  g r a p h i t i c  and 

c h e r t y .  

A n d e s i t e  f l o w s ,  t u f f s  and b r e c c i a s  and minor  d a c i t e  

( u n i t  4 )  l i e  i n  t h e  c e n t r a l  p a r t  o f  t h e  c l a im g r o u p .  
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D i o r i t e ,  gabbro  and s e r p e n t i n i t e  ( u n i t  5 )  o u t c r o p  on t h e  

e a s t e r n  p a r t  of  t h e  c l a i m  g r o u p .  

P o r p h y r i t i c  g r a n i t e  and f e l s i t e  ( u n i t  6 )  o c c u r s  a s  

i r r e g u l a r  t o n g u e s ,  s i l l s  and d i k e s .  They a r e  presumably  

r e l a t e d  t o  a s m a l l  b a t h o l i t h  of  T e r t i a r y  age  which l i e s  t o  

t h e  n o r t h e a s t .  

D a c i t e  d i k e s  o f  v a r y i n g  t e x t u r e  a r e  r e p o r t e d  i n  t h e  

n o r t h - w e s t e r n  p a r t  o f  t h e  c l a i m  a r e a .  

M i n e r a l i z a t i o n  

S i l v e r - l e a d - z i n c  m i n e r a l i z a t i o n  was d e s c r i b e d  i n  d e t a i l  

by Payne (1974)  as f o l l o w s :  

" S u l f i d e s  
S u l f i d e s  a r e  m a i n l y  r e s t r i c t e d  t o  s k a r n .  

S p h a l e r i t e  and g a l e n a  a r e  most  a b u n d a n t ,  
c h a l c o p y r i t e  and p y r i t e  a r e  s c a t t e r e d ,  and 
p y r r h o t i t e  i s  r a r e .  P y r a r g y r i t e  h a s  been  
n o t e d  i n  one d r i l l  h o l e .  G a l e n a  and s p h a -  
l e r i t e  form m a s s i v e  bands  i n  s k a r n  up t o  
a few i n c h e s  a c r o s s .  Where s u l f i d e s  a r e  
l e s s  a b u n d a n t  t h e y  commonly a r e  i n t i m a t e l y  
i n t e r g r o w n  w i t h  s i l i c a t e s ,  g e n e r a l l y  
i n t e r s t i t i a l  t o  e p i d o t e ,  C h a l c o p y r i t e  i s  
most  a b u n d a n t  i n  g a r n e t i t e  s k a r n .  P y r i t e  
i s  common i n  v e i n s  i n  s k a r n  and i n  a r g i l -  
l i t e ;  i n  t h e  l a t t e r  i t  i s  commonly 
smeared a l o n g  s l i c k e n s i d e d  s u r f a c e s .  
C a r b o n a t e - C h l o r i t e  B r e c c i a  

I n  d r i l l  h o l e s  68-12 ( 4 2 4 ' - 4 8 7 ' )  and 
( 3 7 6 ' - 3 7 8 ' )  s k a r n  i s  s t r o n g l y  b r e c c i a t e d  
i n  a m a t r i x  o f  s e v e r a l  a g e s  of  c a l c i t e  
and brown c h l o r i t e .  F ragmen t s  of  banded 
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c a l c i t e  i n  a c h l o r i t e  m a t r i x  p r o b a b l y  r e p r e -  
s e n t  a b roken  up l i m e s t o n e  bed .  The m a t r i x  
o f  t h e  b r e c c i a  c o n t a i n s  a b u n d a n t  s p h a l e r i t e  
and g a l e n a .  The b r e c c i a  may have  formed 
d u r i n g  t h e  f i n a l  s t a g e  of  a c t i v i t y  which 
p roduced  t h e  s k a r n .  
S u l f i d e  D i s t r i b u t i o n  

The main zone o f  s u l f i d e s  o c c u r s  i n  t h e  
s k a r n  i n  h o l e  68-12 .  The zone becomes 
n a r r o w e r  t o  t h e  e a s t .  Excep t  f o r  t h e  
c a r b o n a t e - c h l o r i t e  b r e c c i a  i n  t h e  west t h e  
zone c o n s i s t s  o f  h i g h - g r a d e  bands  o f  
s p h a l e r i t e  and  g a l e n a  up  t o  a few i n c h e s  
wide  s u r r o u n d e d  by s k a r n  w i t h  d i s s e m i n a t e d  
s u l f i d e s .  Between t h e s e  z o n e s  a r e  commonly 
a reas  o f  s k a r n  w i t h  o n l y  s p a r s e  s u l f i d e s .  
Bands o f  h i g h - g r a d e  s p h a l e r i t e  and g a l e n a  
e x t e n d  a t  l e a s t  600 f e e t  e a s t  of  h o l e  68-12 
i n  h o l e  69 -6 ,  b u t  t h e i r  abundance  i s  i n s u f -  
f i c i e n t  i n  t h i s  r e g i o n  t o  g i v e  an  a s s a y  o f  
o v e r  1 %  Pb o r  Zn o v e r  a w i d t h  o f  more t h a n  
a f o o t .  The main a s s a y  z o n e s  a r e  shown 
be low : 

c3 

Eole Footnee Width Triw Yldth PbJ ZnG Ae(oz/t) Cu’: ‘ 
6 9 - 1 2 3 37 - qlb7 10 3.5 4.6 7 . 3  7.9 n.a. 

347- 3 57 10 1.5 0 . 5  2.0 1.0 n.n. 
]‘.7-3R7 20 7 1.7 3.0 2.0 n.a. 
4 36-b46 10 3.5 2.3 2.6 1.1 0.01 
460-47b.5 116.5 5 1.8 1.7 0 .k  tr  
4n8-494 6 L 4.6 4.6 l . R  0.06 

7”4-307 23 15 2.6 1 .5  0.2 n.u. 
69-5 lR7-?93 5 3.5 10.2 10.5 2.5 0.06 

feeveral othor hiuh prade zone8 lone  than 2 feet wide)  

65-7 179-286 c 5 1 earnplea taken, no r s a a y n  
67-6 nnvoral narrow h i g h  nrado zone. 

9 

69-1( 235-2112 7 4.5 2.2 1.1 0 . 3  11.a. 

r t b c o l v r d  9 1  . 
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Ij GEOCHEMISTRY 

Shell Canada Resources Ltd. carried out detailed soil 

sampling in two area grids 7 8 - 1 0  and 7 8 - 1 1  (Figure 5 ) .  

Samples were analyzed only for copper, lead and zinc. Wide- 

spread zinc ( 7 1 5 0  ppm) and restricted lead (720 ppm) and 

copper (780 ppm) occur over a large area. Zinc and lead 

anomalies are summarized on Figure 6 .  

A broad copper-lead anomalous area was outlined in grid 

7 8 - 1 0 .  The area is geologically complex and no conclusion 

was reached by Bloomer ( 1 9 7 9 )  as to whether the geochemical 

' trend represents mineralization or high back ground copper 

and lead in the underlying lithologies. 

Copper and zinc exhibit high relief throughout grid 

7 8 - 1 1  (peaks at 1 0 0  to 2 1 0  ppm and 3 3 0  to 2 0 0 0  ppm) but were 

not considered to reflect significant accumulation of  bed- 

rock mineralization. However, the rough correlation of geo- 

chemical anomalies with electromagnetic conductors and 

geological contacts suggest that they should be investigated 

further. Anomalous lead values (up to 2 2 0  ppm) occur in the 

vicinity of the limestone that hosts the known mineralization. 
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c, RESULTS OF PREVIOUS GEOPHYSICAL SURVEYS 

Shell Canada Resources Ltd. completed extensive geo- 

physical surveys between February and September 1978 over the 

area of  the present GIS 1 to 4 claims. The survey consisted 

of an airborne electromagnetic survey by Questor Surveys, 

follow-up ground Crone Shootback electromagnetic, VLF- 

electromagnetic and magnetometer surveys. The results of the 

ground surveys were included by Shell in their assessment 

report #7388, by C.J.C. Bloomer. The anomalous electromag- 

netic zones are labelled A to E on Figure 5. 

The Shootback EM survey outlined numerous weak to 

moderate conductivity zones (generally in the range from 10 

to 30 mohs). They are interpreted to be related to graphitic 

argillite units within the Slide Mountain assemblage. The 

conductors have strike lengths that vary from 0 . 3  to 2 

kilometres. 

Conductor "A" (see Figure 5 )  in the vicinity of  L8W 

6+00N is essentially co-incident with the known silver-lead- 

zinc mineralization outlined by the previous operators. The 

anomaly shape indicates the conductor at this point to be 

at a depth of approximately 2 5  metres. It correlates with a 

weak VLF-EM crossover located some 20 metres to the north, 

This information indicates a southerly dip to the zone, as 

confirmed by previous drilling results. This Shootback 

anomaly is co-incident with a weak to very strong VLF-EM 
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zone t h r o u g h o u t  t h e  e n t i r e  two k i l o m e t r e  l e n g t h .  The 

c o n d u c t o r  h a s  been  well t e s t e d  by d r i l l i n g  i n  t h e  v i c i n i t y  of  

L7W 6+00N. However,  S h e l l ' s  d r i l l  h o l e s  E 7 9 - 1 0  t o  1 2  do n o t  

a p p e a r  t o  have  been  p r o p e r l y  s e l e c t e d  t o  t e s t  t h i s  c o n d u c t o r .  

G r a v i t y  s u r v e y s  o v e r  c o n d u c t o r  " A "  i n  t h e  a r e a  of  L Z W ,  4 E ,  

S E ,  8 E  and 1 3 E  a r e  recommended t o  d e f i n e  s u l f i d e  c o n c e n t r a t i o n s  

which w i l l  be d r i l l  t a r g e t s .  

Conduc to r  "B" i s  l o c a t e d  a p p r o x i m a t e l y  8 0 0  metres t o  

t h e  s o u t h w e s t  o f  C o n d u c t o r  " A " ,  r o u g h l y  p a r a l l e l i n g  t h e  g r i d  

b a s e l i n e .  T h i s  zone  e x h i b i t s  c o n d u c t i v i t i e s  o f  f rom 1 0 - 3 0  

mohs. The u p p e r  e d g e  i s  i n t e r p r e t e d  t o  be i n  t h e  o r d e r  of  

- 5 0  m e t r e s  i n  d e p t h  and  a p p e a r s  t o  d i p  s t e e p l y  t o  t h e  s o u t h .  

The zone  i s  c o n t i n u o u s  f rom L2E 0 + 5 0 N  t o  L19E 0 + 7 5 N .  T h e r e  

i s  a p o s s i b l e  s u b - p a r a l l e l  c o n d u c t o r  l o c a t e d  1 0 0  metres s o u t h -  

west o f  c o n d u c t o r  "B" a t  L 3  t o  L8E and  L 1 3  t o  L16E.  These  

Shoo tback  EM a n o m a l i e s  i n  p a r t  p r o b a b l y  i n d i c a t e  d e e p  o v e r -  

bu rden  c o n d i t i o n s .  However t h e y  o v e r l i e  t h e  presumed c o n t a c t  

zone be tween t h e  l i m e s t o n e  and  v o l c a n i c  s e q u e n c e s  and  t h e r e -  

f o r e  w a r r a n t  f u r t h e r  i n v e s t i g a t i o n  by g r a v i t y  p r o f i l i n g  a n d / o r  

d r i l l i n g .  

C o n d u c t o r  "C" ,  l o c a t e d  on t h e  e a s t e r n  boundary  o f  GIS 3 ,  

a p p e a r s  t o  be u n d e r l a i n  by a n d e s i t e  and c h e r t y  t u f f  w i t h  some 

i n t e r b e d d e d  l i m e s t o n e  a n d  g r a n i t i c  d y k e s .  S h e l l ' s  p r o p o s e d  

d r i l l  h o l e s  E78-8 and  9 may have  t e s t e d  t h i s  z o n e ,  however ,  

as p l o t t e d  on  t h e i r  G r i d  7 8 - 1 0 ,  t h e y  would a p p e a r  t o  have  

been  s t o p p e d  s h o r t  o f  t h e  c o n d u c t o r  a x i s .  Some g r a p h i t e  
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and d i s s e m i n a t e d  p y r i t e  was n o t e d  i n  h o l e  7 9 - 8  i n  s h e a r e d  

l imy s c h i s t s  and b i o t i t e  g n e i s s .  The s u b - p a r a l l e l  c o n d u c t o r  

l o c a t e d  1 0 0  metres s o u t h  and on t h e  e a s t  end of  c o n d u c t o r  " C "  

does  n o t  a p p e a r  t o  have  been  d r i l l  t e s t e d .  E x a c t  p o s i t i o n  

of  t h e  h o l e  c o l l a r s  w i t h  r e s p e c t  t o  t h e  c o n d u c t o r  a x i s  s h o u l d  

be d e t e r m i n e d  and r e - l o g g i n g  o f  t h e  c o r e  w i l l  be r e q u i r e d  t o  

a s c e r t a i n  w h e t h e r  t h i s  zone h a s  been  a d e q u a t e l y  t e s t e d .  A 

g r a v i t y  p r o f i l e  a c r o s s  zone " C "  a l o n g  L 7 + 0 0 E  i s  recommended. 

Conduc to r  "D" i s  l o c a t e d  be tween L 1 0  t o  L13E s o u t h  o f  

t h e  b a s e l i n e .  The s o u r c e  i s  n e a r  s u r f a c e  and o f  modera t e  

c o n d u c t i v i t y .  I t  i s  l o c a t e d  n e a r  t h e  c o n t a c t  be tween v o l c a n i c  

c h e r t s  and t u f f s ,  and m a f i c  i n t r u s i v e  a n d / o r  v o l c a n i c  r o c k s .  

The m a f i c  r o c k s  a r e  d i s t i n g u i s h e d  by a marked m a g n e t i c  h i g h  

o f  5 0 0  t o  1 0 0 0  gammas. T h i s  c o n d u c t o r  d o e s  n o t  a p p e a r  t o  

have  been  d r i l l  t e s t e d .  G r a v i t y  p r o f i l i n g  i s  recommended. 

Conduc to r  "E" i s  l o c a t e d  2 0 0  m e t r e s  s o u t h  of  b a s e l i n e  

78-10,  be tween L 2 2  t o  L 2 5 E .  I t  h a s  a s i m i l a r  EM s i g n a t u r e  

a s  c o n d u c t o r  "D" , d o e s  n o t  a p p e a r  t o  have  been  d r i l l  t e s t e d  

and i s  i n  an a r e a  o f  e x t e n s i v e  o v e r b u r d e n .  F u r t h e r  V L F -  

e l e c t r o m a g n e t i c  and g r a v i t y  p r o f i l i n g  o f  t h i s  zone i s  

recommended. 
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RESULTS OF 1 9 8 4  WORK PROGRAM 

cj 

13 

During  t h e  p e r i o d  J u l y  2 9  t o  August  7 ,  1 9 8 4 ,  a program 

o f  e l e c t r o m a g n e t i c  s u r v e y s  was c a r r i e d  o u t  on t h e  GIs c l a i m s .  

The p u r p o s e  of  t h i s  work was t o  more a c c u r a t e l y  d e f i n e  

e l e c t r o m a g n e t i c  a n o m a l i e s  o u t l i n e d  by p r e v i o u s  w o r k e r s .  

T h i s  work was t h e n  f o l l o w e d - u p  by 0 . 8 5  k i l o m e t r e s  o f  r o a d  

c o n s t r u c t i o n ,  backhoe  t r e n c h i n g  ( 8  t r e n c h e s  t o t a l l i n g  a b o u t  

4 0 0  c u b i c  metres) on t h e  o u t l i n e d  anomalous a r e a s  ( F i g u r e  6 ) .  

G r i d  l i n e s ,  p r e v i o u s l y  e s t a b l i s h e d  by S h e l l  R e s o u r c e s ,  

were  r e f l a g g e d  and s u r v e y s  r u n  on L i n e s  1 0 E  t h r o u g h  1 7 E  on 

g r i d  7 8 - 1 1 .  E l e c t r o m a g n e t i c  s u r v e y s  were c a r r i e d  o u t  w i t h  

a S c i n t r e x  Genie  SE-88 e l e c t r o m a g n e t i c  u n i t .  I n s t r u m e n t  

s p e c i f i c a t i o n s  and o p e r a t i n g  p r o c e d u r e s  a r e  i n c l u d e d  a t  t h e  

back  o f  t h e  r e p o r t  i n  Appendix I .  

The 1 1 2 / 3 0 3 7  f r e q u e n c y  p a i r  was s e l e c t e d  f o r  t h e  s u r v e y  

w i t h  a t r a n s m i t t e r - r e c e i v e r  c o i l  s p a c i n g  o f  6 0  m e t r e s .  On 

l i n e  1 0 E ,  t h e  1 1 2 / 3 3 7  and 1 1 2 / 1 0 1 2  f r e q u e n c y  p a i r s  were  a l s o  

u s e d .  S t a t i o n s  were o c c u p i e d  a t  2 5  metre i n t e r v a l s .  

T h r e e  c o n d u c t i v e  zones  were l o c a t e d  by t h e  s u r v e y .  

These  zones  a r e  a p p r o x i m a t e l y  c o i n c i d e n t  w i t h  c o n d u c t o r  ' B '  

i n d i c a t e d  on F i g u r e  5 ,  and a r e  l a b e l l e d  B 1 ,  B2 and B 3  on 

F i g u r e  6 .  P r o f i l e s  of  t h e  d a t a  a r e  p r e s e n t e d  on F i g u r e  7 .  

Conduc to r  ' B l '  i s  r e p r e s e n t e d  by a d i s c o n t i n u o u s ,  

g e n e r a l l y  d e e p l y  b u r i e d  c o n d u c t i v e  zone .  The c o n d u c t o r  
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s t r e t c h e s  f rom 2+10N on L12E t o  2+60N on L16E. T h i s  anomaly 

b e c a u s e  i t  was n o t  c o i n c i d e n t  w i t h  any  anomalous g e o c h e m i c a l  

r e s p o n s e ,  and i s  p r o b a b l y  d e e p l y  b u r i e d ,  was n o t  t e s t e d  by 

t h e  t r e n c h i n g  p rogram.  

Conduc to r  'B2' o c c u r s  be tween L10 and L11E a t  1+20N 

and be tween L16 and L17E a t  1+30 t o  1+20N. Peak t o  peak  

p e r c e n t  r a t i o  r e s p o n s e s  v a r y  f rom 3 %  on L11E t o  18% on L16E. 

Comparison o f  t h e s e  r e s p o n s e s  w i t h  f i e l d  g e n e r a t e d  t y p e  

c u r v e s  i n d i c a t e s  t h e  p r o b a b l e  c o n d u c t i v i t y  w i d t h  o f  t h e  zone 

t o  be 50-100 s i e m e n s  and  t h e  d e p t h  o f  b u r i a l  t o  be be tween 

5 and 25 metres. The w i d t h  o f  t h e  c o n d u c t i v e  zone i s  i n d i c a t e d  

t o  be be tween one  and f i v e  metres.  T r e n c h i n g  on LllE, 
e n c o u n t e r e d  b l a c k  s l a t e  a t  a d e p t h  o f  s i x  metres. The Gen ie  

e l e c t r o m a g n e t i c  r e s p o n s e  on L11E was weak ( 3 %  r a t i o  r e s p o n s e )  

and no o b v i o u s  c o n d u c t i v e  mater ia l  was n o t e d  i n  t h e  t r e n c h .  

The e a s t e r n  p o r t i o n  o f  anomaly  B 2  on L16 and L17E was a l s o  

t r e n c h e d .  Responses  were much s t r o n g e r  h e r e  t h a n  on LllE, 

however ,  t h e  backhoe  was u n a b l e  t o  r e a c h  t h e  b e d r o c k  i n  t h i s  

a r e a ,  w i t h  o v e r b u r d e n  e x c e e d i n g  n i n e  metres i n  d e p t h .  

C o n d u c t o r  'B3 '  s t r i k e s  a t  an  a c u t e  a n g l e  t o  t h e  b a s e l i n e  

from a p p r o x i m a t e l y  O + O O  on L12E t o  1+30N on L16E. The res- 

p o n s e s  a r e  weak b u t  c o n t i n u o u s  and compar i son  w i t h  compute r  

g e n e r a t e d  t y p e  c u r v e s  f o r  a v e r t i c a l  p l a t e  i n d i c a t e s  a p o s s i b l e  

c a u s a t i v e  s o u r c e  t o  have  a c o n d u c t i v i t y  t h i c k n e s s  o f  a p p r o x i -  

m a t e l y  t e n  t o  t w e n t y  s i e m e n s  and  a d e p t h  o f  b u r i a l  o f  25 

metres,  F u r t h e r  d e t a i l i n g  on t h i s  anomaly w i t h  g r e a t e r  l o o p  
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s e p a r a t i o n s  and two o t h e r  f r e q u e n c y  p a i r s  w i l l  be  r e q u i r e d  t o  

f u r t h e r  d e l i n e a t e  t h i s  z o n e .  T r e n c h i n g  on L 1 5 E  a t  0+87N d i d  

n o t  r e a c h  b e d r o c k .  

0 
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good depth of’pene?ration 
useful even in rough topography 

The GENIE - an EM systei71 op- 
tiniized for accuracy, inter- 
p r e la 11 i I I t y a nd down - t 0- ea r t h 
e f f ic; rent use, 

Designed primarily for pragmatic separation Of  up *O0 metres 
mineral exploration, the unique 
SE-88 GENIE offers depth of 
penetration and interpretability 
equal to or better than any other 
moving source electromagnetic 
system. In addition, you get fast, 
accurate results due to the orienta- 
tion and distance insensitive 
measurement, the lack of a 
cumbersome interconnecting 
cable, automatic signal averaging 
and many other outstanding 
features. 

Under most field conditions the 
system, whose sensitivity and 
re peatabi I it y are basically only limited 
by atmospheric noise, can detect 
amplitude ratio changes to better than 
0.5 percent. Useful measurements may 
be made to a transmitter-receiver 

Some of the advantages of the new 
GENIE System are: 

* high portability 
ease of use 
no interconnecting cable 
wide freauencv ranae 

I nt roduc tion 
Developed by Scintrex with the support 
of Esso Minerals Canada Limited, the 
SE-88 Portable Electromagnetic 
System is used mainly in mineral pro- 
specting for massive sulphide ore 
bodies. It may also be used for the 
detection of faults or shear zones and 
to give information about subsurface 
conductivity for geological mapping, 
sand and gravel or groundwater ex- 
ploration. The SE-88 has been dubbed 
the “GENIE”, an acronym for GEometry 
Normalized Electromagnetic system. 

The GENIE system, comprising 
transmitter and receiver consoles, is 
designed for rapid two person opera- 
tion. The measurement is based on the 
simultaneous transmission of two 
preselected, amplitude stabilized, well 
separated frequencies and the com- 
parison of the amplitudes of the two 
signals at the receiver. The two 
transmitted frequencies are picked up 
by a single receiving coil, amplified and 
noise filtered. 

A proportional DC voltage (Vslgnal for 
the higher frequency, Vreterence for the 
lower frequency) is obtained from each 
signal, averaged over a selectable time 
period and then the computed result 
(Vslgnal /Vrelerence -1) x 100 is displayed in 
percent on the digital display with a 
resolution of 0.1 %. 

Both the G E N I E  Receiver and Transmitter are designed for portabil ity and ease of use. Here. 
the Transmitter Battery Pack is being removed for recharging. 



Portable 
Electromagnetic System 

Case histories. Test surveys have been 
conducted with this system over 
known subsurface conductors in a 
variety of geological environments and 
climatic conditions. Some of these 
results are shown later in this 
brochure. Compared with other por- 
table electromagnetic systems, similar 
anomaly amplitudes have been ob- 
served in all cases, but the noise levels 
are invariably lower in the GENIE pro- 
files, resulting in an enhanced signal- 
to-noise ratio. The presence of known 
bedrock conductors beneath as much 
as 85 metres of overburden has been 
clearly indicated by the GENIE. 

Large separations for deep penetration. 
The GENIE will work to separations up 
to 200 metres for deep penetration. 
However, the time taken to achieve 
valid readings and the accuracy of the 
readings, of course, depends on atmos. 
pheric noise levels. Alternatively, 
shorter separations can be selected for 
faster or more detailed surveying. 

Minimal geometric errors. All previous 
portable electromagnetic systems, 
whether making in-and-out-of-phase 
(Slingram), t i l t  angle or amplitude 
measurements, are sensitive to the 
relative geometry of the transmitter 
and receiver coils. Small errors in 
orientation or separation of these coils 
introduce appreciable noise which 
degrades useful sensitivity and thereby 
the effective depth of exploration. 

Earth Model 
Actual 

100 r 

While it is possible to reduce these er- 
rors by taking great care in making the 
measurements, production rates may 
be affected appreciably. These coil 
geometry errors are especially 
troublesome when surveys are to be 
made in topographically rugged and/or 
forested areas where the operators 
cannot see each other or measure 
distances accurately. 

Since it measures a ratio of 
amplitudes, the GENIE minimizes er- 
rors due to improper coil orientation or 
separation. In fact, over nonconductive 
earth, there are no such errors at all. 
Under field conditions, the only time 
appreciable geometric errors occur is 
when either the transmitter or receiver 
is extremely close to a confined con- 
ductor. This insensitivity to geometric 
errors, which is compared in Table 1 to 
Horizontal Loop Systems for three dif- 
ferent models, speeds up production of 
high quality data. Signal-to-noise ratios 
are invariably better with the GENIE 
than with Slingram equipment, offering 
increased depth of penetration. An 
added advantage is that there is really 
no need to cut and chain survey lines. 

SignaVnoise enhancement. By switch 
selection, the receiver operator can 
average the amplitude ratio over 2,  4, 8 
or 16 seconds. The shorter times allow 
faster operation when atmospheric 
noise is not a problem, while the longer 
times permit quality data to be taken in 
noisy conditions. To further enhance 
the signal-to-noise ratio, the operator 
can make several measurements in the 
repetitive mode and record them for 
later analysis. The operator can quan- 

Separation Horizontal Loop GENIE Error 
n Nominal Slooe In.Phase Error I%) (Oh) 

1) Free Space 100 m 00 
95 rn 00 

102 rn 0" 
100 m 50 
100 m 10" 
100 m 15' 
100 rn 20" 
100 m 25" 

0 0 
-14 0 

t 6  0 
- 2.2 0 
- 9  0 
- 20 0 
-35 0 
-54 0 

2) Conductive Overburden 100 rn 00 0 0 
20 m thick with 0.02 mho/m 95 m 0" -16.2 -0.8 

102 m 00 + 6.9 t 0.2 ___ ___ __ conductivity 

with conductance of 10 mhos. 95 m 0" - 9.6 t 2  
3) Vertical conductor, 25 m deep 100 rn 0" 0 0 

102 m 0" + 3.9 -0.2 

Table 1 
t r r o r s  due lo coiI separalion arid orienialior~ J ~ C '  seeri lo De v e r y  low lor I&? GFPJIE cornpiired wiin 
I /or izoi~ia/  I.oop [Si ingrdm) measuremerits 

titatively monitor atmospheric noise on 
an analogue meter. 

Powerline filtering. The SE-88 has an 
efficient built-in filter for the fundamen. 
tal and third harmonic of  powerline fre- 
quencies. The filter can be changed 
from 50 to 60 Hz by an internal switch. 
Most importantly, the amount of 
powerline noise which is received 
before filtering can be measured quan- 
titatively on one of the analogue 
meters. This allows the operator to 
make a record of the level o f  powerline 
noise so this may be taken into con- 
sideration when the data are inter- 
preted. 

Drift free electronic design. The GENIE 
is factory set for free space conditions. 
No field calibration is required. The 
transmitter design includes a crystal 
controlled oscillator and feedback 
loops to ensure accurate frequency 
and moment tuning, better than 0.1 per- 
cent. The receiver is also crystal con- 
trolled. This, as well as the fact that a 
single coil is  used to receive both f r e  
quencies, ensure no drift and no tuning 
for ease of use, reliability and ac- 
curacy. 

cs 
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Complete interpretation. The SE-88 
gives results which can be easily inter- 
preted to give the normal parameters 
expected of electromagnetic 
geophysical surveys. In the case of a 
steeply dipping conductor, its location, 
strike, dip, depth and conductance can 
be determined. For the two layer case, 
the conductivity and thickness of the 
upper layer may be interpreted either 
separately or as a conductance pro- 
duct, depending on the circumstances. 

Ease of interpretation. Anyone familiar 
with Slingram interpretation will readily 
be able to learn GENIE interpretation. 
The instrument’s operating manual 
contains an introductory description of 
interpretation procedures. A similar 
description is given later in this 
brochure. 

Model studies available. In order to 
assist with the interpretation of more 
complex models, a comprehensive pro- 
gram of model studies has been car- 
ried out at the University of Toronto 
electromagnetic modelling facility. This 
information is available to GENIE users 
in the form of an Interpretation Manual. 

Choice of frequencies. In order to per- 
mit quantitative interpretation to be 
carried out and to allow selection of 
the optimum signal-to-noise response 
parameter for a given survey, the SE-88 
offers five different frequency pair set- 
tings. If multifrequency data are 
desired to improve the interpretation 

possibilities, then readings can be 
taken with up to five settings at each 
survey station. The frequency range 
spanned by the system is 112.5 to 
3037.5 Hz. 

Simple operation speeds 
up surveys. 

Test surveys. The actual reading time 
of the GENIE is similar to that taken 
when using standard horizontal loop 
(Slingram) equipment. Time is saved, 
however, when moving from station to 
station since the GENIE has no 
cumbersome interconnecting cable to 
get caught in rocks or brush. This ad- 
vantage is particularly noticeable when 
profiles have not been cleared. In 
rough topography much more time is 
saved with the GENIE since i t  is not 
necessary to orient the coils to 
coplanarity or to do a topographic 
survey to permit corrections to be 
made. 

No interconnecting cable. Unlike 
Slingram equipment, the GENIE has no 
cable connecting the transmitter and 
receiver to add weight and generally in- 
hibit your movement through brush or 
rough topography Also, you are finally 
free of lost time due to broken cables 

Convenient, robust design. The 
receiver is carried strapped to the 
chest while the transmitter is mounted 
on a backpack This leaves both of the 

operator’s hands free for climbing in 
rough terrain or for clearing branches, 
thereby speeding up the work. The 
transmitter, which is only 17.8 kg with 
the heavy duty batteries, has its weight 
comfortably distributed for carrying 
and comes with padded shoulder 
straps. The cases of both units are 
made of a strong fiberglass, proven to 
stand up well under field conditions. 
The bright colours of the GENIE 
enclosures have been chosen to in- 
crease survey efficiency by allowing 
operators to see each other as well as 
possible in heavy bush. 

Simple controls. The transmitter con- 
trols consist of an On/Off switch and a 
Frequency Pair Selector which are 
within easy reach for the operator. 
When a survey is carried out using only 
one frequency pair, all the transmitter 
operator must do is turn the unit on 
and off at the appropriate times. 

Operation of the receiver is simple. The 
Separation Distance, Frequency Pair 
and Signal Averaging Time Switches 
are not often changed during a routine 
survey. The operator simply moves a 
toggle switch and single or repetitive 
readings are taken depending on the 
chosen mode of operation. At  the end 
of each measurement an alarm is 
heard. In the repetitive mode the instru- 
ment will continue to take readings 
automatically so that the operator can 
monitor variations from reading to 
reading i f  he desires. In this mode, the 
alarrn is useful to indicate the end of a 

, 



reading since the value of the digital 
display may not change. 

Signal monitor. On each of two 
analogue meters the receiver operator 
can monitor the amplitude of the two 
transmitted frequencies. This gives him 
confidence that the equipment is func- 
tioning properly and permits calibration 
since the amplitudes should be equal 
over nonconductive ground. 

Digital display. The low power con- 
sumption liquid crystal digital display 
reads out the amplitude ratio to 0.1 per- 
cent resolution. It is easy to read and, 
compared to analogue meters, gives an 
unambiguous result which can be ac- 
curately noted by the operator. A 
heater is built into the display so that 
the SE-88 can be used in subzero 
temperatures. 

Trouble-free battery operation. Both the 
transmitter and receiver employ nickel- 
cadmium rechargeable battery packs 
which can be removed for charging. 
This means that i f  spare battery packs 
are purchased, one set of batteries can 
be charged while another is at work in 
the field, so that no time is lost. It is 
possible to work without spare battery 
packs, provided recharging is done 
each night. 

Two types of battery packs are 
available for the transmitter. The heavy 
duty battery, weighing 1.7 kg more than 
the light duty battery, ensures a full 
day's operation even in subzero 
weather. The light duty battery is 
chosen to save weight when either few 
readings will be taken each day or 
when temperatures are not low. The 
condition of  the receiver batteries is 
seen on a meter, and the transmitter 
emits an audible low battery signal. 
These features warn the operators in 
advance of the batteries becoming so 
low that i t  is not possible to work, 
avoiding lost time. 

Measures distance electronically. 
Another reason that cut and chained 
survey lines are not necessary is that 
the GENIE is also inherently a distance 
measuring device. The signal at the 
lowest transmitted frequency is 
relatively unaffected by earth conduc- 
tivity. The amplitude of this signal is 
displayed on an analogue meter at the 

Portable 
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receiver so that the operator can adjust 
his position with respect to transmit 
ter, within better than 2 percent, by 
simply moving until a meter needle 
comes to a calibrated position The 
receiver can be adjusted by switch 
selection for 21 separations between 
6 25 and 200 metres It is possible to 
select greater distances but in prac 
tice, atmospheric noise may make 
measurements at more than 200 
metres impractical 

To use the GENIE without cut and 
chained lines, the transmitter operator 
stands at the first station and turns on 
the transmitter. The receiver operator 
adjusts the Separation Distance 
Switches for the distance required and 
walks away until his meter needle 
comes to a calibrated position. He then 
takes the observation and marks or 
flags his position for the transmitter 
operator to occupy for the next 
reading. 

An Interpretation Manual I S  available 
from Scintrex which permits quantita- 
tive interpretations of GENIE results to 
determine. 1) location, 2) strike, 3) dip, 
4) depth and 5) conductance. 

The Interpretation Manual comprises 
two parts. The first part consists of 
general curves which permit interpreta- 
tion of an unknown, dipping, thin con- 
ductor and conductive overburden from 
observed data. The second part con- 
sists of computer generated profiles 
over various plate and sphere models 
which are useful for comparison with 
field profiles. 

In classical horizontal loop (Slingram) 
measurements, the in-phase and 
quadrature components of the vertical 
component of the secondary field are 
compared in phase and amplitude with 
the primary field. The GENIE. on the 
other hand, measures the percent 
change with frequency of the vertical 
component of the total field received. 
The data profiles generated and the in- 
terpretative procedures used for the 
two methods are comparable but not 
identical. 

u 

In general, the factors affecting the 
GENIE profile shapes and peak ampli- 
tudes are: 1) the depth t i  to the con- 
ductor current axis which is located 
near the top of the conductive sheet, 2) 
the separation L between the Transmit- 
ter and Receiver, 3) the GENIE frequen- 
cy pair used, 4) the dip of the sheet and 
5) the conductance, otherwise called 
conductivity-thickness product, o f  the 
sheet. 

Figure 1 compares horizontal loop and 
GENIE responses. For a 100 m coil 
separation, the GENIE response peaks 
for conductances between about 10 
and 100 mhos. For coil separations 
between 50 and 200 m the peak posi- 
tion is over the range 5 to 200 mhos. 
The conductance peak position varies 
within these ranges depending on 
H/L, dip and the frequency pair 
employed. It i s  seen that as the 
response parameter approaches either 
zero or infinity, the GENIE response 
tends towards zero so that there is 
always a certain aperture within which 
the measurement is effective. 

Ij 
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However, the GENIE frequencies have 
been chosen such that the conduct- 
ance range covered is sufficient to 
detect most earth conductors o f  
interest. 
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Figure 6 can be used as an example of 
how wide a typical aperture is. I f  a 
noise cut off of 1.5% is taken (three 
times the mean error of measurement 
and fifteen times reading resolution), 
the aperture is seen to be from less 
than 1 mho to about 1000 mhos for a 
100 m coil separation for the three fre- 
quency pairs shown, a 60° dip and H /L  
= 0.167. Dip does not have much ef- 
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fect on the aperture, but an increase of  40-2 10-1 100 0 I O *  
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H/L  tends to reduce the aperture main- RESPONSE P a s i u E r E n  

ly at the upper end. For example, at 
H /L  = .25. the upper cut off would be 
about 700 mhos. At H/L  = 0.3125 it is 
500 mhos. 

Once a conductor is detected on the 
frequency pair chosen for recon- 
naissance work, the standard field pro- 
cedure is to run a profile over the 

the frequency pairs which are based on 
112 Hz. Theseare: 3037/112, 1017/112 

cedure is to provide data referenced to 
the lowest frequency which is least af- 
fected by the earth's conductivity. 
Once data from these measurements 
are available, quantitative interpreta- 
tions can be made. 

n / L  : 0 7 5  
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The location of the current axis of a 
thin, steeply dipping Thin Plate Con- 
ductor below a GENIE profile is easily 
determined since it is centred directly 
below the peak of the negative 
response. This is the case for both of 
Figure 2 and 3 where the conductor 

profiles. 

Figure 4 shows the case for a Horizon- 
tal Thin Plate Conductor. In this model, 
the centre of  the plate is directly below 
the centre of the positive GENIE Ratio 
Response peak while the negative max- 
ima occur over the edges of the plate. 
As  the depth of the plate increases, the 
negative maxima move out from the 
plate edges and decrease in amplitude 
relative to the central positive peak. 
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30" 

450 

60° 

900 
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Figure 1 
lhese response curves 
have been calculared 
using fhe equivalenl cir 
cuif approach given by 
Granf and West 

Figure 2 
These are computer 
calculated profiles for 
GENlE Ratio Response 
for a conductor dipping 
vertically with ifs axis 
located below 0 The 
conductance is 10 
mhos and fhe GENE 
Frequency Pair is 
3037f1 12 The four pro 
files show differenf H/L 
rafios so i f  fhe coil 
separation L is cons 
fanr the curves reflect 
changing depth fo rhe 
current axis I f  L were 
200 m then the depfh 
io fhe current axis in 
fhe case of lowesf 
amplitude profile would 
be 150 m The horizon 
tal axis is normalized 
for coil separafion by 
dividing the horizontal 
distance by L 

Figure 3 
These compufer 
calculaled profiles 
show the effecf /ha/ 
conducfor dip has on 
the GENlE Rario 
Response The currenf 
axis is locared below 
fhe 0 poinf on fhe pro 
tile The conductance 15 

10 mhos HfL = 0 25 
and the G E N l t  Fre 
quency Pair is 
3037f112 The lour pro 
/iles show resulls for 
dips of 30 45 60 and 
90" from horirorifdl 
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Once the conductor axes have been in- 
terpreted for a series of adjacent pro- 
files, their locations are plotted on a 
plan map of the profiles so that the 
strike length and direction can be 
determined. 

The effect that dip has on the GENIE 
Ratio Response is shown clearly in the 
profiles shown in Figure 3. It is easy to 
determine the dip direction since the 
positive peak on the hanging wall side 
is larger than the positive peak on the 
foot wall side. 

Dip is determined by measuring the 
ratio of the positive peaks on the 
GENIE profiles at two or, preferably, 
three frequency pairs and fitting them 
on one of three families of curves ex- 
emplified by Figure 5. 

Depth 

As explained in the caption to Figure 5, 
the ratio H/L is known once the best 
family of dip curves is found. The 
depth to the current axis is then deter- 
mined by multiplying the coil separa- 
tion L by the indicated H / L  ratio. 

The conductance (also called 
conductivity-thickness product, dt in 
mhos) is interpreted by using the ap- 
propriate family of curves, one of 
which is shown in Figure 6. Since all of 
the conductance families of curves 
tend to be well separated for low 
values of dtL and closer together for 
higher values, the following rule of 
thumb for profiles where L is constant 
applies: 1) i f  the peak GENIE Ratio 
Responses for all three frequency pairs 
are nearly the same, the conductance 
is high, 2) if the peak response for the 
highest GENIE Ratio is large compared 
to the other two peak responses, the 
conductance is moderate and 3) i f  the 
peak amplitudes are widely separated, 
then the conductance is poor to good. 
Thus, a preliminary grading of conduc- 
tors can be done in the field even 

.---~- 337/112 

1012 1112 

30371 I12 

0 3  0 4  0 5  
H / L  

0 6  0 7  
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Figure 5 
/his farndy of curves 
shows ihe eifeci of van, 
ing [he G t N l E  ;requen 
cy pairs ioi a conducfo: 
dip~ing a ;  60" 7 0  &re; 
mine dip and HIL.  the 
iaiios of posirive peaks 
an ihe field profiles lor 
rhree frecuency pairs 
x e  measured Jhen in? 
far i i i ly  of dip w i v e s  
wnere mese poinis tali 
on fhe Des! m i c a /  line 
i j  iound in inis si3171 
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without the GENIE Interpretation 
Manual 
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Master curves have also been 
generated for the case of a conductive 
overburden layer over a resistive half 
space. For a certain range of over- 
burden thickness, the thickness and 
conductivity may be determined 
separately. For lesser thicknesses, only 
the conductivity.thickness product may 
be determined. For greater thicknesses 
only the conductivity can be deter- 
mined. 

i 
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With support from Esso Minerals 
Canada Limited a comprehensive pro- 
gram of field testing the SE-88 GENIE 
has been carried out in a variety of 
geological environments in the Cana- 
dian provinces of Quebec, Ontario and 
British Columbia. The results have 
been compared with those given by 
other electromagnetic systems. Com- 
parable anomalous peak responses 
have been observed in all cases, 
however, the geometry dependent 
noise levels are lower with the GENIE, 
resulting in an enhanced signal-to- 
noise ratio. The presence of conduc- 
tors beneath as much as 85 metres of 

overburden have been clearly indicated 
by the GENIE. 

Five case histories are given in a paper 
presented at the 1981 Annual Meeting 
of the Society of Exploration 
Geophysicists entitled “A Novel 
Geometry - Invariant Portable Ground 
Electromagnetic Reconnaissance 
System” by Z Doborzynski of Esso 
Minerals Canada and P LaFleche, U 
Rentsch, D Rudnishi and I Brcic of 
Scintrex Copies of this paper are 
available from Scintrex 

Two of these case histories are shown 
in Figures 7 and 8 and are briefly 
described in the figure captions. 

, 4 0 %  

4 30% 

- IO % 

- 20% 

a vo ico n i c lo s t  i c s  

>3m gf - grophlt ic o rg i l l i te  

W , P f  py,gf - pyr i t i c .  graphi t ic  orgil l i te 

Figure 7 
A GE N l E  test profile 
with 100 m coil separa 
rion over a series of  
steeply dipping 
graphitic bands within a 
volcanoclasfic se 
quence overlain by 
overburden lnferprera 
rion of the steeply dip 
ping conductor in 
dicares a depth to rhe 
current axis of 50 m 
and a conducrance of  7 
mhos The background 
offsers of rhe two pro 
files are interpreted to 
indicare 40 m of 60 
ohm m overburden All 
of the interpretations f i t  

well Wifh drill indicated 
values 

Figure 8 
G € N l E  profiles using a 
50 m coil separation 
over Line C a /  rhe 
Cavendish Geophysica! 
Test Site in Ontario 
Zone A and Zone A 
contain semi massivt3 
sulphides in a biofire 
hornblende gneiss 
There is very little over 
burden The steep easi 
erly dip of Zorie A is 
readily seen from the 
shape cl the proliles 
These rssulrs clearly 
ciernori;trnte rhe veiy 
/ow noise levcl cr l  
G E N l t  data 



?; f 1 i; IT! i I i in<; j i i:! i i  ;< i s  I 
Iron-cored coil for each of two selected 
frequencies. 

I i.iiismii(in.'> fyi(::;!:c;l<y ?,;,:., 5.3 
Five pairs. 112.5 Hz reference with one 
O f  337.5, 1012.5 or 3037.5 Hz; or 337.5 
Hz reference with one of 1012.5 or 
3037.5 Hz. 

' I  i x  : t ~ ~ i t t t ~ u  I ? n o l ~ ~ + ~ ~ i  
150 Am at 112.5 Hz, 100 Am at 337 5 
Hz, 50 Am at 1012 5 Hz, 25 Am at 
3037.5 Hz. 

3 e la! i ve A rnpl i t iid D C t ;:!I; i i t y 
Better than 0.1 O h  

Power Sup  I y  
Rechargeagle nickel-cadmium 
batteries; 2 options available, Light and 
Heavy Duty Battery Packs. Each pack 
contains 20 cells at 1.25 V Nominal 
with a total output of 2 12.5 V 
nominal. The Heavy Duty Pack has 7 A 
hour capacity while the Light Duty 
Pack has 4 A hour capacity. 

?ow er Supply E lldo rij lice 
Light duty pack: 3 hours continuous at 
20°C 
Heavy duty pack: 5 hours continuous 
at 20°C 

. ,  ' .  f . <.;<..:i!:\l,,, ; C , r  

1 . t -  ?:.',,;!4.:t 

Primary selector: 6.35 m, 12.5 m, 25 m, 
50 m, 100 m, 200 m plus 
Multiplier: x 1, x 1.25, x 1.5, x 1.75. For 
example, 100 m x 1.5 = 150 m. 

I . ,  . . .  : ' : ; , : ; : ; x , , . l  

200 m under most conditions. Greater 
separations may be possible depend- 
ing on atmospheric and power line 
noise. 

I ,  I' L t r ; c  ct!iertnc. 
Internally switch selectable at 60 or 50 
Hz and 3rd harmonic. 

,. . . , r! ... ., 
%.. . .., , .<I ! A ve r.2 7 in 
Switch selec?ab?::?$, 4, 8 or 16 
seconds 

C ) , J + . ~  r SUP ) I #  
Rechargeable nickel-cadmium 
batteries 

:rJ OVI e r S 11 p p I y E n d u ra rice 
20 hours continuous at 20°C 

:.' ! > ! ,  7 9 j 
Tniat Weight Length: 300 m m  
With light duty battery; 16.1 kg. With Height: 230 mm 
heavy duty battery; 17.8 kg Depth: 160 mm 

n i !; ! i-' ! 3 .:!<-)!> .., 

5 i me 11 s i  ons 
Height: 820 mm 
Width: 370 mm 
Depth: 155 mm 

I .  

L '2 I I  c:; i ;  11 e I ;  5 icn :; 
Length: 500 m m  
Diameter: 45 mm 

il i? c e i  ye r 

Receiving Elernei!? 
Iron-cored coil 

Receiving Frequericy P:+ii s 
Same as transmitter plus 37.5 Hz 
reference with one of 112.5, 337.5, 
1012.5 and 3037.5 for a future 
transmitter. simultaneously. 

P !-; v,: E r 
11 5 V or 250 V, 50 Hz or 60 Hz, 50 VA 

C-L, u i re in t? :7 t 

(.- l ? a r ( ; ; i ; q  Tili!e 
7 hours for completely discharged 
batteries, subsequent automatic trickle 
charging. Transmitter and receiver 
batteries can be charged 

N e  i q h I 
4.5 kg 

D I I rr e r I  s i o n c, 
Length: 290 mm 
Height: 150 mm 
Depth: 130 mm 

222 Snidercroft Road 
Concord Ontario Canada 
L4K 1B5 

Telephone: (416) 669-2280 
Cable: Geoscint Toronto 
Telex: 06-964570 

Geophysical and Geochemical 
Instrumentation and Services 
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ANALYTICAL RESULTS 



G QSSBeCHER LABORATORY LTD, 

C E R T I F I C A T E  O F  A N A L Y S I S  
cy, 

2'225 S .  SPRINGER AVENUE 
B U R N A E Y ,  E . C .  V 5 E  3N1 
T E L  : ( 5 0 4 )  2 4 9  - 571t:J 
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AFFIDAVIT OF EXPENSES 



AFFIDAVIT OF EXPENSES 

SE- 
t h e  
198 
Col  

T h i s  w i l l  c e r t i f y  t h a t  e l e c t r o m a g n e t i c  s u r v e y s  (Gen ie  
8 8 ) ,  r o a d  c o n s t r u c t i o n  and  t r e n c h i n g  were c a r r i e d  o u t  on 

GIS 1 t o  5 c l a i m s  d u r i n g  t h e  p e r i o d  J u l y  29 t o  Augus t  7 ,  
4 ,  i n  t h e  Giscome a r e a ,  C a r i b o o  Mining D i v i s i o n ,  B r i t i s h  
umbia t o  t h e  v a l u e  o f  t h e  f o l l o w i n g :  

M O B I L I Z A T I O N  AND F I E L D W O R K  

S a l a r i e s  
S .  T r a v i s  1 0 . 5  d a y s  @ $120 /day  $ 1 , 2 6 0 . 0 0  
J .  C u v e l i e r  9 . 0  d a y s  @ $100 /day  900 .00  

Room and  b o a r d  519.20 
T e l e p h o n e  39 .84  
SE-88 u n i t  r e n t a l  6 d a y s  @ $ 1 5 0  900 .00  
B u l l d o z e r  and  backhoe  r e n t a l  2 ,451 .82  
V e h i c l e  r e n t a l ,  o i l  and  g a s  1 , 1 1 5 . 2 4  
Geochemica l  a n a l y s e s  and  a s s a y  316 .02  

$ 7 , 5 0 2 . 1 2  $ 7 , 5 0 2 . 1 2  

REPORT 

D r a u g h t i n g ,  t y p i n g  and  c o m p i l a t i o n  

E n g i n e e r i n g  f e e s  
19 h o u r s  @ $ 1 8 . 5 0 / h r  $ 351.50 

D . G .  A l l e n  1 . 0  d a y s  @ $400 /day  4 0 0 . 0 0  
Maps and  p h o t o c o p y i n g  7 1 . 2 3  

$ 822 .73  $ 822 .73  

G R A N D  TOTAL $ 8 , 3 2 4 . 8 5  
- 

Donald G .  A l l e n ,  
P .  Eng. ( B .  C . )  










