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General I n t r o d u c t i o n  

* 

T h e  S c o t c h  Group o f  mine ra l  c l a i m s  i s  l o c a t e d  n e a r  
t he  community o f  S c o t c h  Creek ,  B . C .  i n  t h e  v a l l e y  o f  C o r n i n g  
Creek. A combined EM and magnetometer s u r v e y  was unde r t aken  
on t h e s e  c l a i m s  i n  1979.  

( 1 )  P r o p e r t y  

C 1  aim 
Sco tch  
Scotch  2 

Record No. 

371 
1587 

No. of  Units 
1 5  
1 8  

( 2 )  Work Done 

A 42 .3  k i l o m e t e r  g r i d  was c o n t r a c t e d  t o  Scope 
E x p l o r a t i o n  S e r v i c e s  c o v e r i n g  t h e  Scotch  and S c o t c h  2 c l a i m s .  
T h i s  work  was c a r r i e d  o u t  between May 1 5  and June  7 ,  1979. A 
Max M i n  I 1  h o r i z o n t a l  Loop EM s u r v e y  was conduc ted  between June  14 
and June 2 2 ,  1979.  A magnetometer su rvey  was c a r r i e d  o u t  between 
June 17 and June 2 2 .  T h e  g e o p h y s i c s  p a r t y  c h i e f  was Gordon C o o p e r .  

( 3 )  H i s t o r y  

1 9 7 0 ' s  d u r i n g  a r e g i o n a l  s i l t  geochem r e c o n n a i s s a n c e  program o p e r a t e d  
by Derry Michener  and Booth. Their  program had l o c a t e d  anomalous 
copper  i n  s i l t  v a l u e s  i n  Corn ing  Creek and t r i b u t a r i e s  on t h e  e a s t  
s ide  o f  S c b t c h  Creek. Follow u p  from t h i s  program l o c a t e d  zones 
o f  heavy p y r r h o t i t e  and s p a r s e  c h a l c o p y r i t e  m i n e r a l i z a t i o n  d i s -  
semina ted  i n  s c h i s t s ,  by diamond d r i l l i n g  i n  t h e  a r e a  p r e s e n t l y  
covered  by t h e  S c o t c h  c l a i m .  Var ious  companies  have e x p l o r e d  t h e  
p r o p e r t y  s i n c e  t h a t  t ime. Esso Resources  Canada L i m i t e d  o p t i o n e d  
t h e  p r o p e r t y  i n  1979.  

T h e  S c o t c h  p r o p e r t y  was o r i g i n a l l y  s t a k e d  i n  t h e  e a r l y  



INDEX MAP 
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PURPOSE OF SURVEY 

The purpose of t h e  survey w a s  t o  a s s e s s  a number of a i r b o r n e  anomalies 

occur ing  a long  a b e l t  of favourable  h o s t  rocks  (Eagle Bay Formation). 

INTRODUCTION 

I n  J u l y  of 1979 a t o t a l  of 4 1  k i lome t re s  of h o r i z o n t a l  loop  EM and 35 

k i lome t re s  of pro ton  p recess ion  magnetometer p r o f i l i n g  w a s  c a r r i e d  ou t  ove r  t h e  

Scotch Gr id ,  Shuswap Lake area, B r i t i s h  Columbia by Esso Minerals  Canada. 

Details of t h e  equipment, survey procedures  and d a t a  r educ t ion  form a 

p a r t  of t h i s  Appendix. 

INTERPRETATION 

HORIZONTAL LOOP EM SURVEY (Map #lo,  134) 

The h o r i z o n t a l  loop EM survey r e s u l t s  i n d i c a t e  a broad zone of anomalous 

c o n d u c t i v i t y  extending from east t o  w e s t  a c r o s s  th2  southern  p o r t i o n  of the 

Scotch g r i d  corresponding t o  an  area t h a t  h a s  been napped as g r a p h i t i c  a r g i l l i t e s  

and t h i n l y  bedded l imes tones  of t h e  Sicanous Forna t ion .  

V a r i a t i o n s  i n  t h e  conduc t iv i ty  and/or  width of t h e  conductors from l i n e  

t o  l i n e  create problems i n  determining t h e  c o n t i n u i t y  or s t r i k e  d i r e c t i o n .  There 

are i n d i c a t i o n s  t h a t  t hose  anomalous responses  ou t l ined  as Zones P ,  R and T i n  t h e  

southwest  p o r t i o n  of t h e  survey area may i n  f a c t  be p a r t  of t h e  s a m e  conduct ive 

band o r  zone of g r a p h i t i c  material .  Another examp1e is  Zones 0, Q,  S and U. 



The broad, anomalous EM responses  w i t h i n  t h e  area def ined  as Sicamous 

Formation are probably r e l a t e d  t o  t h i n ,  c l o s e l y  spaced bands of g r a p h i t i c  material 

( f o r  example, Zones C, D, F, M, P and R ) .  

I n  g e n e r a l  t h e  conductors  w i t h i n  t h i s  area show poor t o  moderate conduc- 

t i v i t y  as evidenced by t h e  f a c t  t h a t  t h e  out-of-phase readings  are equal  t o  o r  

g r e a t e r  than  t h e  in-phase readings .  However, t h e  very  s t rong  ampli tude responses  

i n d i c a t e  t h a t  t h e s e  conductors  are ve ry  shal low and i n  many c a s e s  probably out- 

cropping.  

Zones J ,  K and L (Lines 16W t o  20W, l+OOS t o  4+50S) appear  t o  b e  a t  o r  

n e a r  t h e  c o n t a c t  between t h e  Sicamous Formation and vo lcan ic s  of t h e  Eagle  Bay 

Formation. These zones show poor conduc t iv i ty  w i t h  maximum s t r i k e  l eng th  of 200 

t o  400 metres. The low ampli tude responses  p o s s i b l y  i n d i c a t e  t h a t  t h e s e  conduc- 

t o r s  are e i t h e r  weaker or deeper  than  those  o u t l i n e d  w i t h i n  t h e  Sicamous Formation 

t o  t h e  south .  

Zones V, W and X occur  w i t h i n  a n  area mapped as Eagle Bay Formation and 

may be of i n t e r e s t .  However, t h e r e  is no outcrop  i n  t h i s  area and t h e  i n d i c a t e d  

c o n t a c t  between t h e  Eagle  Bay and Sicamous Formations is  ques t ionable .  Zone W, 

which appea r s  t o  be  t h e  s t r o n g e s t  of t h e s e  conductors ,  has  a moderately s t r o n g  response  

on L ine  24E and i s  open t o  t h e  east. 



MAGNETOMETER SURVEY (Map #lo,  135) 

The proton precession magnetometer survey da ta  f o r  t he  Scotch g r i d  has 

been cor rec ted  f o r  t h e  assumed mean Geomagnetic f i e l d  s t r eng th  i n  t h e  area (58,000 

gammas) and t h e  r e s i d u a l  d a t a  contoured a t  an i n t e r v a l  of 200 gammas. 

Over ha l f  of t h e  contoured map is  r a t h e r  f e a t u r e l e s s  and the re  is no 

ind ica t ion  of a cons i s t en t  magnetic horizon t o  assist i n  d is t inguish ing  volcanics  

of t h e  Eagle Bay Formation from g r a p h i t i c  a r g i l l i t e s  of t h e  Sicamous Formation, 

both of which are mapped i n  t h e  survey area. 

Numerous i s o l a t e d  one-station anomalies of 200-400 gammas i n t e n s i t y ,  w i th  

no c e r t a i n  s t r i k e  d i r e c t i o n ,  are ind ica ted .  The p o s i t i v e  l i n e a r  magnetic f e a t u r e s  

extending from Line 12W t o  14W, 4+50S t o  6+50S may be caused by e i t h e r  weakly magne- 

t i c  dykes o r  l enses  wi th in  t h e  Eagle Bay Formation. 

I n  t h e  southeas t  corner of t h e  survey a rea ,  s eve ra l  p a r a l l e l ,  dyke-like 

f e a t u r e s  occur along an i n t e r p r e t e d  magnetic horizon' within t h e  Sicamous Formation. 

These magnetic f e a t u r e s  gene ra l ly  s t r i k e  east-west. However a change i n  s t r i k e  

d i r e c t i o n  ( t o  t h e  nor theas t )  is indica ted  i n  t h e  v i c i n i t y  of Lines 14E  t o  20E. 

The p o s i t i v e  magnetic f e a t u r e s  out l ined  by t h i s  survey have no coincident 

electromagnetic responses and are probably caused by magnetite bearing dykes i n  

the  area. 
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EQUIPMENT AND DATA REDUCTION 

ELECTROMAGNETIC SURVEY 

The survey w a s  c a r r i e d  o u t  w i t h  an Apex Paramet r ics  Max Min I1 

Elec t romagnet ic  system us ing  t h e  h o r i z o n t a l  loop conf igu ra t ion .  This  "configura- 

t i on"  c o n s i s t s  of two loops ,  i n  t h e  h o r i z o n t a l  p lane ,  connected by a c a b l e  which 

d e l i v e r s  a r e f e r e n c e  s i g n a l  from t h e  t r a n s m i t t e r  loop t o  t h e  receiver loop and 

a l s o  p rov ides  a f i x e d  sepa ra t ion .  

A p r i n a r y  e lec t romagnet ic  f i e l d  is  genera ted  by t h e  t r a n s m i t t e r  loop.  

I n  t h e  absence of a conductor ,  t h i s  f i e l d  induces  i n  t h e  receiver loop a v o l t a g e  

i d e n t i c a l  t o  t h a t  of t h e  primary f i e l d .  I f  a conductor is  loca ted  between t h e  

loops ,  eddy c u r r e n t s  are e s t a b l i s h e d  producing a secondary f i e l d  i n  t h e  area of 

the conductor.  The r e s u l t a n t  e lec t romagnet ic  f i e l d  e x i s t i n g  a t  t h e  r e c e i v e r  is 

a v e c t o r  a d d i t i o n  of t h e  primary f i e l d  and t h e  secondary f i e l d .  The p r i n a r y ,  o r  

r e f e r e n c e  f i e l d  i s  e l e c t r o n i c a l l y  removed and t h e  remaining secondary f i e l d  i s  

s e p a r a t e d  i n t o  an  "in-phase" component a t  0 

component o r i e n t e d  a t  90 o r  270 t o  t h e  primary f i e l d  so t h a t  i t  is "out-of-phase". 

These two components are then  expressed as  a pe rcen t  of t h e  primary f i e l d  s t r e n g t h .  

0 0 or 180 t o  t h e  primary and a second 

0 0 

Both t h e  in-phase and out-of-phase components are r ead  a t  t h e  r e c e i v e r  

f o r  a predetermined f r eque rcy  o r  f r equenc ie s .  

of apparent  c o n d u c t i v i t y  (6-') is  g iven  by t h e  r a t i o  of t h e  in-phase t o  out-of-phase 

components. Poor conductors  are cha rac t e r i zed  by r a t i o s  much less  than  1, f a i r  

t o  good conductors  are around 1, whi l e  the  e x c e l l e n t  conductors  w i l l  show a r a t i o  

g r e a t e r  than  1. 

For a p a r t i c u l a r  f requency,  a measure 



- 6 -  

The h o r i z o n t a l  loop EM survey r e s u l t s  f o r  t h e  Scotch Grid,  Shuswap 

P r o j e c t ,  w e r e  ob ta ined  us ing  a cab le  s e p a r a t i o n  of  100 metres and a t r a n s m i t t e r  

f requency of 1777 Hz. Readings w e r e  taken a t  25 metre i n t e r v a l s  a long l i n e s  

spaced 200 metres a p a r t .  The d a t a  is p l o t t e d  a t  a ho r i zon ta l  scale of 1:5000 and 

a vertical  scale of 1 cm = 10% of primary f i e l d  s t r e n g t h .  

Three l i n e s  - 2W, 4W and 8s - w e r e  d e t a i l e d  us ing  a smaller c a b l e  separa- 

t i o n  of 50 metres and t r a n s m i t t e r  frequency of 1777 Hz. These r e s u l t s  are p l o t t e d  

a t  a h o r i z o n t a l  scale of 1:2500 and a ver t ica l  scale of 1 cm = 10% of primary 

f i e l d  s t r e n g t h .  
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MAGNETOMETER SURVEY 

A Geornetrics 6-816 p o r t a b l e  pro ton  p recess ion  magnetometer w a s  used.  

This ins t rument  d i g i t a l l y  d i s p l a y s  t h e  t o t a l  magnetic f i e l d  s t r e n g t h  by measuring 

t h e  frequency a t  which pro tons  (hydrogen n u c l e i )  p recess  about  t h e  p reva len t  

e a r t h ' s  magnetic f i e l d .  

the t o t a l  magnetic f i e l d  s t r e n g t h  a t  t h e  p o i n t  of measurement. 

of + 1.0 gamma can be  achieved wi th  t h i s  magnetometer. 

The p recess ion  frequency i s  d i r e c t l y  p ropor t iona l  t o  

S e n s i t i v i t i e s  

- 

Time v a r i a t i o n s  of t h e  magnetic f i e l d  (d iu rna l )  w e r e  ob ta ined  by re- 

pea ted  r ead ings  a t  base  s t a t i o n s  e s t a b l i s h e d  w i t h i n  the  survey area. The base  

s t a t i o n  v a l u e s  w e r e  then  f i x e d  and any t i ae  v a r i a t i o n s  of t h e  magnetic f i e l d  

a long  t h e  t r a v e r s e  l i n e s  were l i n e a r l y  d i s t r i b u t e d  by t i e i n g  i n - t o  one o r  more 

of t h e  base  s t a t i o n s  a t  t h e  end of each t r a v e r s e .  T h e s e . l i n e a r l y  d i s t r i b u t e d  

v a r i a t i o n s  i n  t h e  traverse s t a t i o n  v a l u e s  w e r e  then  removed from t h e  f i e l d  d a t a .  

Magnetometer r ead ings  f o r  t h e  Scotch Grid were taken a t  25 metre i n t e r v a l s  

a long  l i n e s  spaced 200 metres a p a r t .  The d a t a  i s  presented  i n  p l a n  form a t  a 

h o r i z o n t a l  s c a l e  of 1:5000 and contoured a t  200 garma i n t e r v a l s .  
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COMBINED EM AND MAGNETOYETER SURVEY 

SCOTCH G R I D  

SHUSTJAP PROSPECT. B . C . 

CONCLUSIONS AND RECOMMENDATIONS 

The h o r i z o n t a l  loop EM survey r e s u l t s  (?lap # lo ,  134) i n d i c a t e  a broad 

zone of anomalous conduct iv i ty  extending ac ross  the  southern p o r t i o n  of the  

Scotch g r id .  

a r g i l l i t e s  and t h i n l y  bedded l imestones.  The anomalous EM responses  i n  t h i s  

a r e a  are probably r e l a t e d  t o  bands of g r a ? h i t i c  inaterial wi th in  t h e  Sicamous 

This  area is  mapped as S i c a o u s  Formation cons i s t ing  of g r a p h i t i c  

Formation and as such are not  explora t ion  t a r g e t s .  

Fur ther  s u r f a c e  i n v e s t i g a t i o n  ard geologica l  mapping may be warranted 

i n  t h e  v i c i n i t y  of Zones J, K and L on L lnes  161; t o  20TJ and Zones V, W and X on 

Lines 20E t o  24E  t o  determine the  s ign i f i cance  of t hese  conductors a s  they may 

be caused by su lphide  mine ra l i za t ion  wi th in  volcanics  of t h e  Eagle Bay Forma- 
l 

t ion.  
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COST STATEMENT 

L i n e c u t t i  n g  
42.3 kms @ $290.43/km 

G e o p h y s i c s  S u r v e y s  
G e o p h y s i c i s t  - 1 1  man d a y s  @ $ 7 5 / d a y  
H e l p e r  - 1 6  man d a y s  @ $ 5 0 / d a y  

I n s t r u m e n t  R e n t a l  
Max M i n  EM U n i t  
M a g n e t o m e t e r  

T r u c k  R e n t a l  
1 4  days  @ $30.00 

S u p e r v i s i o n  a n d  R e p o r t  P r e p a r a t i o n  

TOTAL 

$1 2,285.00 

825 .OO 
800.00 

600.00 
350.00 

420.00 

325.00 

$15,605.00 
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