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The Carole group of claims, owned by J. H, Conroy, a r e  

l o c a t e d  approximately 1 5  mi les  southeas t  of Invermere, B.C. 

a t  7650 f e e t  e levat ion  and i s  a c c e s s i b l e  b e s t  by h e l i c o p t e r ,  

The t e r r a i n  i s  moderate and water  i s  a v a i l a b l e  f o r  a l l  phases  

of exp lo ra t ion  and development. 

The proper ty  i s  a l s o  l o c a t e d  8 miles  e a s t  of t h e  Mineral  

King Mine and ad jo ins  t h e  Yornoc p roper ty  prospect  which 

apparent ly  shows i n t e r e s t i n g  promise. 

Previous t o  t h e  EM survey, a  geochemical survey was con- 

ducted i n  which t h e  s o i l  samples were t e s t e d  f o r  copper, 

l e a d  and zinc.  Many anomalous va lues  were obtained. 

The EM survey, done by a  f i x e d  t r a n s m i t t e r ,  v e r t i c a l  loop 

instrument ,  showed one very d e f i n i t e  conductor of weak 

conduct iv i ty  through t h e  cen te r  of t h e  survey and 2 l e s s e r  

ones on each s ide .  The western and c e n t r a l  conductor could 

be due t o  t h e  2 shear  zones on t h e  property.  It i s  j u s t  a s  

p o s s i b l e  t h e  conductors a r e  due t o  galena and copper mineral- 

i z a t i o n  because of favourable  geologica l  environment, smal l  

showings of galena,  s p h a l e r i t e  and copper su lph ides  on t h e  

proper ty ,  and c o r r e l a t i o n  wi th  geochemistry r e s u l t s ,  



CONCLUSIONS AND RECOMMENDATIONS 

For t h e  reasons c i t e d  above and i n  t h e  main body of t h e  

r e p o r t ,  t h e  EM r e s u l t s  show d e f i n i t e  promise and, t h e r e f o r e ,  

warrant f u r t h e r  explorat ion.  

It i s  recommended t o  diamond d r i l l  t h e  main c e n t r a l  con- 

ductor  a t  approximately 100 f e e t  west of it on l i n e  8 N .  The 

angle  of t h e  hole  should be 45' e a s t .  If t h i s  h o l e  does n o t  

uncover t h e  cause of t h e  conductor, then  

(1) s t eeper  d ip  should be t r i e d  t o  cover t h e  
p o s s i b i l i t y  of a g r e a t e r  depth 

( 2 )  a hole  should be d r i l l e d  100 f e e t  e a s t  of 
t h e  conductor t o  cover t h e  p o s s i b i l i t y  of  
a d ip  t o  t h e  e a s t  

( 3 )  Different  ho les  should be t r i e d  nor th  and 
south of L - 8 ~  t o  cover t h e  p o s s i b i l i t y  of 
a "holen i n  t h e  conductor. 

If p o s i t i v e  r e s u l t s  a r e  obtained,  then  a diamond d r i l l  pro- 

gram i s  f u r t h e r  warranted along wi th  more EN survey work. 

Geotronics Surveys Ltd. 
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INTRODUCTION 

A v e r t i c a l  loop electromagnetic survey w a s  c a r r i e d  out by 

t h e  w r i t e r  on t h e  Carole 1-3 and 6 minera l  claims, southwest 

of Invermere, between September 4 and September 8 ,  1970. 

Object of t h e  survey w a s  t o  l o c a t e  any massive s i l v e r - l e a d  

su lph ides  t h a t  might occur i n  t h e  a rea ,  

LOCATION 

The claims a r e  loca ted  1 5  mi les  ~ 3 5 ' ~  of Invermere a t  ap- 

proximately 50' 19'N and 116' 1 5 ' W .  The e l e v a t i o n  i s  ap- 

proximately 7650 f e e t  above sea  l e v e l ,  

Access i s  b e s t  by h e l i c o p t e r  but  t h e  p roper ty  

by an arduous h i k e  up t h e  Ben Abel Creek. 

can be reached 





TOPOGRAPHY 

The Carole claims a r e  centered around a small  l a k e ,  600 f t ,  
by 200 f t . ,  j u s t  above t imber l e v e l .  Much of t h e  survey a r e a  
i s  then  on a l p i n e  meadow t h a t  i s  s p a r s e l y  t r e e d  with smal l ,  

s t u n t e d  evergreens. 

East  and south of t h e  l a k e  a r e  s t e e p  mountain s lopes .  How- 
ever ,  t h e  e levat ion  d i f f e r e n c e  i n  t h e  survey a r e a  was only 

approximately 100 f e e t .  

PREVIOUS WORK 

The survey a rea  was covered previous ly  by a geochemical 

0 survey completed by J. H e  Conroy. The s o i l  samples were 

t e s t e d  f o r  copper, l e a d  and zinc. 

No o t h e r  work i s  known t o  have been done on t h e  property.  

INSTRUMENTATION 

A Crone VEM v e r t i c a l  loop electromagnet ic  instrument  ( f i x e d  

source )  manufactured by Crone Geophysics Limited of 

Mississauga, Ontario was used f o r  t h e  survey. The t r ans -  

m i t t e r  uses  a l a r g e  c o i l ,  9 f e e t  high and 8 f e e t  wide t h a t  

r o t a t e s  about a v e r t i c a l  ax i s .  There a r e  3 power output  

p o s i t i o n s  g iv ing  a survey range up t o  2000 f e e t .  The EM 

u n i t  has  2 frequency ranges: 480 Hz and 1800 Hz. The 1800 

Hz frequency w a s  used f o r  a l l  s t a t i o n s  and t h e  480 Hz f r e -  

quency w a s  used only i n  checking t h e  conduct iv i ty  of a 

conduct or.  

Geotronics Surveys Etd. 



I n  genera l ,  an EM instrument i s  designed t o  p ick  up con- 

duc t ive  zones through electromagnet ic  induct ion .  The EM 

t r a n s m i t t e r  s e t s r u p  an a l t e r n a t i n g  magnetic f i e l d ,  c a l l e d  

t h e  primary, by passing an a l t e r n a t i n g  cur ren t  through t h e  

t r a n s m i t t e r  c o i l .  I f  a conductive mass i s  nearby, t h e  

primary magnetic f i e l d  induces e l e c t r i c  c u r r e n t s  i n  t h e  mass 

which produces a  secondary magnetic f i e l d .  This secondary 

f i e l d  d i s t o r t s  t h e  primary f i e l d ,  and it i s  a measure of  

t h i s  d i s t o r t i o n  t h a t  c o n s t i t u t e s  t h e  r e s u l t s  of t h e  e l ec t ro -  

magnetic survey. The angle  of t h i s  d i s t o r t e d  f i e l d ,  c a l l e d  

t h e  d i p  angle ,  i s  what i s  measured by t h e  Crone VEM r e c e i v e r  

(some instruments  measure f i e l d  s t r e n g t h ) .  

With a v e r t i c a l  loop instrument  (and t h e  convention employed 

h e r e ) ,  a conductor i s  i n d i c a t e d  by west readings  on t h e  west 

s i d e  of t h e  conductor and e a s t  readings  on t h e  e a s t  s i d e .  

The zero  po in t  (where west readings  change t o  e a s t  r ead ings )  

i s  then  u s u a l l y  d i r e c t l y  over t h e  t o p  edge of t h e  conductor 

( c e r t a i n  t r a n s m i t t e r  l o c a t i o n s  and c e r t a i n  geologic  cond i t ions  

may change t h i s )  and t h i s  i s  c a l l e d  a  " t r u e  crossover." If 

west readings  a r e  e a s t  of t h e  crossover  and e a s t  readings  

west of  t h e  crossover,  then  t h i s  type  i s  c a l l e d  a  l l r e v e r s e  

crossoverw and does not i n d i c a t e  a  conductor. 

SURVEY PROCEDURE 

The b a s e l i n e  was compassed i n  along a  d i r e c t i o n  of S18E - 
N 1 8 W  (320' mag.) and r e d  f l a g s  (4  f t .  sq. v i n y l  on 3 f e e t  

of wi re )  placed every 100 f e e t .  Perpendicular  c r o s s l i n e s  

( ~ 7 2 E  - S72W) were then compassed i n  every 200 f e e t  except 

f o r  L-5s a s  t h e  survey progressed and r e d  f l a g s  were p laced  

every 100 f e e t .  

Geolronics Surveys Ltd. 
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0 
The t r a n s m i t t e r  was placed i n  2 l o c a t i o n s ,  f i rs t  a t  (L-0, 0 )  

and second a t  (L-6N, O), For each reading  t h e  t r a n s m i t t e r  

c o i l  was 'aimed' so  t h a t  t h e  p o i n t  of observat ion was con- 

t a i n e d  wi th in  t h e  plane of t h e  c o i l .  Readings were taken 

every 100 f e e t  by t h e  VEM r e c e i v e r  and 50 f e e t  around cross- 

overs. 

MAP PLOTTING 

A l l  readings a r e  shown on t h e  Survey Plan  map (Figure  3 )  
which has a s c a l e  of 1" = 200'. Shown a l s o  on t h i s  map a r e  

t h e  claim pos t s ,  l a k e  and creek. 

P r o f i l e s  were then  drawn of t h e  readings  with a h o r i z o n t a l  

0 s c a l e  of 1" = 20OV and v e r t i c a l  s c a l e  of Is' = 20' and a r e  

shown on Figure 4 .  West readings  were p l o t t e d  above t h e  

zero l i n e  and .east  readings  below. 

GEOLOGY 

Geology i s  taken from Reesor and pe r sona l  communication 

wi th  J. Conroy. 

The claim group seems t o  be under la in  by rocks of t h e  Dutch 

Creek Formation of Pro terozoic  Time. West of t h e  base l i n e ,  

t h e  rock type i s  an a r g i l l i t e  d ipping  15' wester ly.  J u s t  

e a s t  of t h e  base l i n e  ( s e e  accompanying diagram - Figure 2) 

i s  a l imy o r  dolomitic s l a t e  ( a r g i l l i t e ? ) .  A s  shown it i s  

cu t  by a v e r t i c a l  dipping a n d e s i t e  dike.  This l imy s l a t e  

has  numerous occurrences of galena and s p h a l e r i t e  i n  a b a r i t e  

0 gangue. South of t h e  l a k e  about a 1000 f e e t  i s  an  outcrop 

of dolomite. 

Geotrolnics Surveys Ltd. 
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Shown on t h e  geology map a r e  2 p a r a l l e l  shea r  zones (perhaps 

c o l l e c t i v e l y ,  they can be c a l l e d  1 shear  zone).  These a r e  

seen on t h e  property a s  2 p a r a l l e l  zones of depression,  t h e  

l a r g e r  one more depressed ( t h u s  forming t h e  l a k e )  than  t h e  

smal ler ,  e a s t e r l y  one. The base l i n e  was s e t  up along t h e  

smal l e r  one. 

The Mineral King Mine, 8 miles  west of t h e  proper ty  on Toby 

Creek, occurs i n  dolomitic l imes tone  of t h e  Mount Nelson 

Formation. Its sulphides a r e  s p h a l e r i t e  and galena with 

smal ler  amounts of cha lcopyr i t e  and a r g e n t i f e r o u s  t e t r a h e d r i t e  

i n  a  b a r i t e  gangue. S imi la r  mineralogy i s  found on t h e  ad- 

vanced Yornoc prospect ,  ad jacen t  t o  t h e  Carole claims. 

0 
INTERPRETATION 

A s  can be seen on t h e  p r o f i l e s ,  and a s  shown on Figure 3 ,  
a s t r o n g  conductor p o s i t i v e l y  i n d i c a t e d  by crossovers  runs  

through t h e  middle of t h e  survey area .  Also of p o s i t i v e  

i d e n t i f i c a t i o n  were very narrow n u l l s  i n  t h e  readings  around 

t h e  crossovers.  

There a r e  shown a l s o  on Figure 3 ,  a d d i t i o n a l  crossovers  on 

each s i d e  of t h e  main c e n t r a l  one. The western conductor 

w a s  deduced mainly by ldips-n t h e  p r o f i l e s  and very sharp  

n u l l s  on l i n e s  43, 5s and 6s. The e a s t e r n  conductor was no t  

s o  p o s i t i v e l y  i d e n t i f i e d  (except  on L-2N which was shown by 
a weak crossover)  because of only s l i g h t  ' d i p s 1  i n  t h e  pro- 

f i l e s .  

0 

Geotronics Surveys Etd. 



It was attempted t o  c a l c u l a t e  t h e  d ip  and depth t o  top  of 

t h e  main conductor. For many of t h e  p r o f i l e s  it would not  

work out  according t o  formula (Grant and West), and f o r  t h e  

ones it d id ,  t h e  dip va r i ed  from 30' t o  70' t o  t h e  west ( i t  

was a l s o  t r i e d  assuming d ip  t o  e a s t  and it only worked f o r  

one p r o f i l e  which gave a  d ip  of 55'). The depth,  thus ,  w a s  

not  attempted, s ince  i t s  c o r r e c t  answer depends on a  c o r r e c t  

d i p  angle.  The reasons f o r  t h e  p r o f i l e s  no t  f i t t i n g  t o  formula 

a r e  probably a s  follows: 

(1) topography i s  no t  f l a t  which w i l l  cause 

( a )  misor i en ta t ion  and t h u s  a  s m a l l  
e r r o r  i n  d ip  ang le  readings  

( b )  masking e f f e c t  from i n c r e a s i n g  
topographical  s lope  ( e s p e c i a l l y  
on eas t  s i d e )  

( 2 )  mul t ip le  conductors. 

It i s  poss ib le ,  a l s o ,  t h a t  topography could have caused 

some of t h e  smaller  ' d i p s v  i n  t h e  p r o f i l e s ,  e s p e c i a l l y  on 

e a s t  s i d e ,  t h a t  were used t o  i n d i c a t e  p o s s i b l e  conductors. 

It w i l l ,  t he re fo re ,  have t o  be assumed t h a t  t h e  conductor 

i s  v e r t i c a l .  The depth t o  top ,  from comparing with model 

curves,  i s  probably wi th in  50 f t .  of t h e  sur face .  

The depth extent  i s  a l s o  d i f f i c u l t  t o  say f o r  t h e  above 

same reasons.  However, t h e  w r i t e r  f e e l s  it s a f e  t o  assume 

a t  l e a s t  100 f e e t .  

It i s  noted t h a t  t h e  p r o f i l e s  i n c r e a s e  i n  amplitude a s  t h e  

l i n e s  i n c r e a s e  i n  d i s t a n c e  from t h e  t r a n s m i t t e r .  This i s  

0 
a  phenomenon p e c u l i a r  t o  a v e r t i c a l  loop,  f i x e d  t r a n s m i t t e r  

Geotronics Surveys Ltd. 



survey and does not  mean t h a t  t h e  conductor has  good depth 

ex ten t  o r  conductivity.  

L The amplitude r a t i o  between low and high frequency (Fi) on 

l i n e s  6 ~ ,  4N, 5s and 6 s  i n d i c a t e  a  conductor of low conduct- 

i v i t y .  The low frequency readings  were ha rd ly  above no i se  

l e v e l ,  i f  a t  a l l .  It i s  t h e r e f o r e  q u i t e  p o s s i b l e  t h a t  t h e  

conductor i s  only t h e  shea r  zone mentioned above f i l l e d  wi th  

water.  It i s  noted t h a t  t h e  conductor a x i s  s t a r t s  on l i n e  

12s between t h e  2 shear  zones and c rosses  t h e  e a s t  one a t  

(L-0, 0 )  t o  hug t h e  e a s t  s i d e  of it from l i n e  2 N  t o  I O N .  

This  i s  e n t i ' r e l ~  poss ib le  s i n c e  a shea r  zone w i l l  o f t e n  have 

a ' b r a i d i n g  e f f e c t '  i n  which a  w a t e r - f i l l e d  o r  sulphide- 

f i l l e d  zone wi th in  t h e  shea r  w i l l  c ross  from one s i d e  t o  t h e  

o ther .  It i s  a l s o  poss ib le  t h e  western conductor i s  due t o  

t h e  west s i d e  of t h e  west shear  zone. 

However, t h e  main conductor from l i n e  2N t o  I O N  co inc ides  

f a i r l y  we l l  with anomalous copper and l e a d  geochemistry 

va lues  a s  shown on t h e  rough f i e l d  map drawn by J. H. Conroy. 

There i s  a l s o  some c o r r e l a t i o n  on l i n e  6s with t h e  main 

conductor, and on l i n e  2N with  t h e  e a s t e r n  conductor. Be- 

cause of  t h i s  and i n  a d d i t i o n  t o  t h e  fol lowing reasons,  it 

i s  a l s o  e n t i r e l y  p o s s i b l e  t h a t  t h e  conductor i s  due t o  l e a d ,  

copper and zinc sulphides.  

(1) S p h a l e r i t e  i s  a  non-conductor and thus  
w i l l  have an i n s u l a t i n g  e f f e c t  on galena 
o r  copper sulphides.  

( 2 )  There a r e  numerous small  prospects  of 
galena,  s p h a l e r i t e  and copper su lphides  
i n  a  b a r i t e  gangue on t h e  e a s t  s i d e  of 

Geotronics Surveys Ltd. - 



the base line. None of these were noted, 
however, to contain a sufficient quantity 
of sulphides to give an EM conductor. 

( 3 )  The Carole group has a similar geological 
environment to that of the Mineral King 
Mine and the adjoining Yornoc claim group 
prospect. 

Respectfully submitted, 

GEOTRONICS SU VEY LTD 
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DAVID G. ~ R K ,  /B.s~. 
Geophysicist 

DGM: 1y 

October 6, 
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E. P. SHEPPARD & ASSOCIATES LTD. 
CONSULTING GKOLOG15TS 

314-402 WEST PENDER STREET, 
VANCOUVER 3. B.C. 

October 6, 1970 

M r .  Tom Rolston 
Geotronics Surveys, Ltd. 
514 - 602 W. Hastings St .  
Vancouver 2, B.C. 

Dear M r .  Rolston: 

A t  your reques t  I have reviewed t h e  r e fe rences  c i t e d  

below and examined t h e  r e p o r t  prepared by employees of your 

Company, lfGeophysical Report on Electromagnetic Survey, 

Carole Mineral Claims, Invermere Area, B. C. l1 

The claim group is l o c a t e d  approximately 1 5  mi les  
$ 3 5 ' ~  of Invermere a t  approximately 50' 19'N and 116' 1 5 I W .  

The e l e v a t i o n  i s  approximately 7650 f e e t  above sea  l e v e l .  

D i rec t  access  i s  by he l i cop te r .  

GEOLOGY 

The claim group i s  under la in  by rocks of t h e  Dutch 

Creek Formation of Pro terozoic  Time. West of t h e  base l i n e  

t h e  rocks a r e  a r g i l l i t e s  which s t r i k e  n o r t h e r l y  and d ip  15' 

t o  t h e  west. East  of t h e  base l i n e  i s  a l imy o r  dolomit ic  

s l a t e ,  c u t  by a  v e r t i c a l l y  dipping a n d e s i t e  dike.  Two p a r a l l e l  
s h e a r  zones s t r i k i n g  n o r t h e r l y  a r e  r e f l e c t e d  on su r face  a s  two 

p a r a l l e l  l i n e s  of depression. The base l i n e  f o r  t h e  EM sur- 

vey w a s  s e t  up along t h e  e a s t e r l y  depression.  

Electromagnetic Survey: A continuous conductor with 

a n o r t h e r l y  t r e n d  was out l ined .  This  conductor begins on 

l i n e  12-3, 250' west of base l i n e  and c rosses  t h e  base l i n e  
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a t  L-0. On L l O N  t h e  conductor l i e s  150 f e e t  Eas t  of base 

l i n e .  A second conductor i s  i n d i c a t e d  on L-0, L43, L5S and 

L ~ S  a t  450' west of base l i n e .  This  conductor i s  represented  
by d i p s  i n  t h e  curves. 

The first conductor co inc ides  roughly with t h e  shea r  

zones and a r e  assumed v e r t i c a l .  

It is  f e l t  t h a t  t h i s  anomaly i s  geo log ica l ly  s i g n i f i c a n t  

and should be f u r t h e r  i n v e s t i g a t e d  by diamond d r i l l i n g ,  

The geophysical  r e p o r t  and maps submitted by your Company 

show c a r e f u l  prepara t ion  and p r o f e s s i o n a l  prepara t ion .  I am 
s a t i s f i e d  t h a t  t h e  f i e l d  work performed was of t h e  same high 

q u a l i t y  as t h a t  c a r r i e d  out on assignments where your crews 

were under my supervis ion,  

Respec t fu l ly  submitted,  

References:  

Walker, J.F. Geology and Mineral  Deposits of Invermere 

Map-Area, B.C., Geol. Survey of Canada Mem. 148 

(1926)o 

J. E, Reesor, G,SoCe Map 12-1957, Lardeau. 
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a t  L-0. On L l O N  t h e  conductor l i e s  150 f e e t  East  of base  

l i n e .  A second conductor i s  i n d i c a t e d  on L-0, L4S, L5S and 

L ~ S  a t  450' west of base l i n e .  This conductor i s  represen ted  

by d i p s  i n  t h e  curves. 

The first conductor co inc ides  roughly wi th  t h e  shea r  

zones and appears t o  pass  through t h e  shea r s  a t  a  f l a t  a n g l e  

t o  t h e  eas t .  

It i s  f e l t  t h a t  t h i s  anomaly i s  geo log ica l ly  s i g n i f i c a n t  

and should be f u r t h e r  i n v e s t i g a t e d  by diamond d r i l l i n g .  
/ 

The geophysical r e p o r t  and maps submitted by your Company 

show c a r e f u l  prepara t ion  and p r o f e s s i o n a l  prepara t ion .  I a m  

s a t i s f i e d  t h a t  t h e  f i e l d  work performed was of t h e  same h igh  

q u a l i t y  a s  t h a t  c a r r i e d  out on assignments.where your crews 

were under my supervis ion.  

Respec t fu l ly  submitted,  

E. Percy Sheppard, P.Eng. 
Consulting Geologist  

References: 

Walker, J.F. Geology and Mineral  Deposits of Invermere 
Map-Area, B.C., Geol. Survey of Canada Memo 148 
(1926). 

J. Eo Reesor, G.S.C. Map 12-1957, Lardeau. 






