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GROUND GEOPHYSICAL SURVEYS 

ON THE CRAW GROUP 

SLOCAN M . D . ,  B . C .  

SUMMARY: 

About 22 m i l e s  of h o r i z o n t a l  loop EM surveys ,  6 m i l e s  of magnetometer 
surveys ,  and 114 m i l e  of g r a v i t y  on about  1 7  miles of c u t  l i n e  on t h e  
C r a w  Claim Group a r e  r epor t ed  on h e r e .  

The geophysics has  found s e v e r a l  conductors which fo l low roughly t h e  
l o c a l  geologic  formation but  some conductors which occur  on one l i n e  
only have been found. These conductors may ell be due t o  g raph i t e  
which occurs  i n  minor amounts i n  most of the  l o c a l  format ions .  The 
conductors  show discont inuous  weak magnetic a s s o c i a t i o n .  "bo s h o r t  
g r a v i t y  t r a v e r s e s  were done. One l i n e  i s  r e l a t i v e l y  f l a t  whi le  t h e  
o t h e r  shows a 0.25 m i l l i g a l  h igh  above t h e  conductor .  

INTRODUCTION: 

The C r a w  C l a i m  Group i s  loca ted  on t h e  Crawford Penninsula  which j u t s  
out  on t h e  t h e  e a s t  s i d e  of Kootenay Lake about  25 m i l e s  e a s t  no r th  
e a s t  of Nelson, B . C .  

I n  1973 a d e t a i l  ground geophysics survey was done t o  search  the  a r e a  
f o r  conductors  which could be due t o  near  s u r f a c e  massive su lph ide  
d e p o s i t s .  I n  a d d i t i o n ,  magnetic surveys were run over  much of t h e  
EM g r i d ,  and two s h o r t  g r a v i t y  t r a v e r s e s  were run .  This r e p o r t  d e s c r i b e s  
t h e  d a t a  acqui red  du r ing  t h a t  program. 

GEOLOGY : 

The Craw claims l i e  w i t h i n  t h e  Kootenay A r c  s t r u c t u r a l  b e l t  of south-  
e a s t e r n  B . C .  The rocks a r e  e a r l y  Cambrian carbonates  and c l a s t i c s  
which have been subjec ted  t o  polyphase fo ld ing ,  g r a n i t i c  i n t r u s i o n ,  
and h igh  grade metamorphism. Rock formations s t r i k e  no r th -nor th -eas t  
and have shal low d i p s  west. An extens ion  of t h e  J u r a s s i c  Age Bayonne 
i n t r u s i v e  outcrops a t  t h e  w e s t  s i d e  of t h e  c la ims .  The rock  formations 
are be l ieved  t o  be overturned and s o  from w e s t  t o  e a s t  rocks ge t  
younger.  The Hamill Formation then o v e r l i e s  t h e  Badshot Formation and 
t h e  Lardeau group of sediments i n  t h i s  a r e a .  The H a m i l l  Formation i s  

impure sandstone r e c r y s t a l l i z e d  t o  a gne i s s .  The Badshot Formation 
i s  a f a i r l y  pure r e c r y s t a l l i z e d  l imestone about  200 f e e t  t h i c k  i n  t h e  
area.  The Lardeau Group c o n s i s t s o f  metamorphosed l imes tones ,  s h a l e s  
greywackes, and sands tones .  

Graph i t i c  hor izons  have been observed a t  numerous l o c a l i t i e s  w i t h i n  
t h i s  sequence of sediments .  

GROUND GEOPHYSICAL SURVEYS 

( a )  Methods 

The geophysics surveys were performed by B .  Rumsey and J . M .  Hamilton 
from June 6 t o  June 1 2  and by T.G. Kauppenin, J . M .  Hamilton and 
J . G .  Hayles from November 1, t o  November 12 ,  1973. 
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Horizonta l  loop e lec t romagnet ic  surveys were done us ing  two d i f f e r e n t  
ins t ruments .  A Geonics EM-17 system w a s  used i n  June and i n  November 
an ABEM Demigun was used f o r  t h e  survey.  The Geonics EM-17 ope ra t e s  a t  
1600 HZ and was used a t  200 f o o t  c o i l  s e p a r a t i o n s  wi th  minor spo t  
checks u s i n g  100 f o o t  c o i l  s e p a r a t i o n s .  The ABEM Demigun ope ra t e s  a t  
880 HZ and a t  2640 HZ but  only t h e  h ighe r  frequency was used on t h i s  
survey,  w i th  100 f e e t  and 200 f e e t  c o i l  s e p a r a t i o n s .  The November EM 
surveys were done i n  between l i n e s  surveyed i n  June t o  g ive  a more de- 
t a i l e d  l o c a t i o n  of conduct ive zones.  No l i n e s  surveyed with t h e  Geonics 
EM-17 a t  200 f o o t  c o i l  s e p a r a t i o n s  were resurveyed with t h e  ABEM Demigun 
a t  t h e  same c o i l  s e p a r a t i o n  al though the  two ins t ruments  have s l i g h t l y  
d i f f e r e n t  responses  due t o  d i f f e r e n t  f requencies  used.  S t a t i o n  spac ing  

qua r t e r  c o i l  s e p a r a t i o n  over conduct ive a r e a s .  Usually the  t r a n s m i t t e r  
preceded t h e  r e c e i v e r  a long  each l i n e  and c a r e  was taken t o  o r i e n t  
c o i l s  proper ly  and main ta in  proper  s e p a r a t i o n .  

was one h a l f  t h e  c o i l  s e p a r a t i o n  over non conduct ing areas and one 

Lines were o r i en ted  a t  an obl ique  ang le  t o  l o c a l  s t r i k e  i n  o rde r  t o  
i n t e r s e c t  any conduct ive zones t r a n s v e r s e  t o  l o c a l  bedding. Lines 
were c u t  by Martinson L inecu t t ing  and Stak ing .  S t a t i o n s  a long  l i n e s  
are 100 f e e t  a p a r t  measured a long  s lope  and a r e  marked by wooden p i c k e t s  
and l a b e l l e d  wi th  a f e l t  t ipped  marking pen. 

A magnetometer w a s  only b r i e f l y  used i n  June over i n t e r e s t i n g  areas and 
i n  November a d e t a i l  magnetometer survey w a s  done. The magnetometers 
used were a Sharpe MF-1 and two Sc in t r ex  MF-2 ins t ruments .  

These magnetometers measure t h e  v e r t i c a l  magnetic f i e l d  s t r e n g t h  i n  
gammas and were a l l  t i e d  i n t o  t h e  s a m e  base s t a t i o n  r ead ing .  These 
ins t ruments  have exac t ly  t h e  s a m e  reading  s c a l e s  and have a maximum 
s e n s i t i v i t y  of 20 gammas pe r  s c a l e  d i v i s i o n ,  and a maximum r e a d a b i l i t y  
of 5 gammas. Readings were paced i n  a t  25 f o o t  i n t e r v a l s  between 
p i c k e t s  a long  t h e  l i n e s .  Instrument  d r i f t  and d i u r n a l  e f f e c t s  were 
monitored u s i n g  a s tandard  survey looping procedure.  D r i f t  encountered 
was less than 300 gammas i n  5 hours  and was u s u a l l y  e r r a t i c .  Readings 
a long  l i n e s  have s l i g h t  e r r o r s  r e l a t i v e  t o  each o t h e r  wh i l e  whole l i n e s  
may be o u t  r e l a t i v e  t o  each o t h e r  but  n o t  more than + 200 gammas. - 
I n  November two 600 f o o t  g r a v i t y  t r a v e r s e s  were done a t  50 f o o t  s t a t i o n  
spac ing .  The g r a v i t y  m e t e r  i s  a Wordeu Pioneer  # 620 model 115 wi th  
ins t rument  cons t an t  of 0.0896 m i l l i g a l s  pe r  s c a l e  d i v i s i o n .  Instrument  
h e i g h t s  were measured t o  t h e  n e a r e s t  0 .01 f o o t  above a s o l i d  ground 
p o i n t  marked by f l o u r e s c e n t  p l a s t i c  r ibbon and l a b e l l e d  by f e l t  t ipped  
pen. S t a t i o n  e l e v a t i o n s  were measured by Kern au tomat ic  l e v e l  which 
h a s  a reading  accuracy of - + 0.01 f e e t  over 500 f e e t .  E leva t ions  were 
t i e d  i n  o r  double checked, l a r g e s t  t i e  i n  e r r o r  being + 0.08 f e e t .  
Gravi ty  meter d r i f t  was monitored a t  e s t a b l i s h e d  base s t a t i o n s  and was 
less than 0 .1  m i l l i g a l s  over  t h e  longes t  survey l e g  of 40 minutes .  

3 Gravi ty  reduct ions  w e r e  done assuming a Bouguer d e n s i t y  of 2.67 gm/cm 
of rocks beneath the  survey area and readings  were reduced t o  a common 
datum approximately 100 f e e t  below the  survey l i n e .  La t i t ude  c o r r e c t i o n s  
were n o t  done on such s h o r t  l i n e s .  Te r ra in  c o r r e c t i o n s  were n o t  a t tempted 
due t o  l ack  of s u f f i c i e n t l y  p r e c i s e  topographic d e t a i l  around the  survey 
l i n e s .  

( b )  Data P resen ta t ion  

The fo l lowing  p l a t e s  and p r o f i l e s  a r e  included wi th  t h i s  r e p o r t .  

P l a t e  No. Descr ip t ion  Sca le  

1 Location Map 1 : 50,000 
2 Hor izonta l  Loop EM-200' c o i l  spac ing  1'' = 200' 
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P l a t e  No. Desc r ip t ion  

3 .  Hor izonta l  Loop EM - 200' c o i l  spac ing  

4 .  Horizonta l  Loop EM - 100' c o i l  spac ing  

5. Ma gne tome t er Survey 

P r o f i l e  No. Descr ip t ion  

1. Composite Gravi ty ,  EM & Mag. Line 156s 

2 .  Composite Gravi ty ,  EM & Mag. Line 136s 

Sca le  

1" = 200' 

1" = 200' 

1" = 200' 

Sca le  

1" = 200' 

1" = 200' 

- 

( c )  Resu l t s  

( i )  Hor izonta l  Loop EM - Plates  2 , 3 ,  6 4 

Severa l  bands of anomalous conduc t iv i ty  which c l o s e l y  fol low l o c a l  
geology were found i n  t h e  southern  s e c t i o n  of t h e  a r e a .  Much of t h e  
area shown on P l a t e  3 does n o t  g ive  any i n t e r e s t i n g  EM responses  and 
so  more d e t a i l e d  surveys were done t o  the  south shown on Plates  2 & 4 .  
Conductor p o s i t i o n s  a re  i n  agreement f o r  100 f o o t  and 200 f o o t  surveys 
but  of course  conductor widths  and s t r e n g t h s  appear  d i f f e r e n t l y  t o  
d i f f e r e n t  c o i l  s e p a r a t i o n s .  On l i n e  96N a l a r g e  i n t e r p r e t e d  conductor 
width found on 200 f o o t  c o i l  spac ings  appears  as two narrow c l o s e l y  
spaced conductors  w i th  100 f o o t  c o i l  spac ing .  This occurs  on l i n e  
132s as w e l l .  I n t e r p r e t e d  conductors  found on 200 f o o t  c o i l s  o f t e n  

q p e a r  weakly on 100 f o o t  c o i l  spacings o r  n o t  a t  a l l .  

Some conductors  appear t o  extend from l i n e  t o  l i n e  c l o s e l y  fo l lowing  
t h e  geology whi le  o t h e r  conductors  appear t o  be q u i t e  s h o r t  and e r r a t i c .  
Graphi te  i s  suspec ted  t o  cause  most of t hese  conduct ive anomalies as i t  
is  v i s i b l e  i n  most of t hese  format ions .  

( i i )  Magnetometer Survey - P l a t e  5 

The v e r t i c a l  magnetic f i e l d  s t r e n g t h  i s  f a i r l y  f l a t  over  the  whole 
survey a r e a  wi th  only a dozen o r  s o  sporadic  h ighs  o r  lows which do 
n o t  show any g r e a t  format iona l  p re fe rence .  

( i i i )  Gravi ty  Surveys - P r o f i l e s  1 & 2 

The two s h o r t  g r a v i t y  t r a v e r s e s  on l i n e s  156s and 136s a r e  shown on 
P r o f i l e s  1 and 2 a long  wi th  t h e  EM and magnetometer responses  f o r  t he  
l i n e .  

Bouguer g r a v i t y  on l i n e  156 has  an average s lope  of + 0.08 m i l l i g a l s  
per  100 f e e t  n o r t h e a s t  of s t a t i o n  4 e a s t ,  and is  r e l a t i v e l y  u n d e f i n i t i v e .  
Te r ra in  c o r r e c t i o n s  are  probably necessary  n e a r  s t a t i o n  6E due t o  the  
s t e e p  l o c a l  topography. 

Line 136s shows a f a i r l y  broad 0.25 m i l l i g a l  g r a v i t y  h igh  centered  r i g h t  
above an EM conductor w i th  a f a i r l y  choppy magnetic response.  I f  end 
p o i n t s  of t h e  t r a v e r s e  a r e  jo ined  a s  r e g i o n a l  than t h e  s l o p e  so  determined 
i s  about 0 . 1  m i l l i g a s  pe r  100 f e e t  n o r t h e a s t ,  very s i m i l a r  t o  t h e  average 
s l o p e  on Line 156s.  

CONCLUSIONS : 

1. Electromagnet ic  surveys on t h e  C r a w  Group have loca ted  numerous 
conductors over  a p o r t i o n  of t he  c la im group, unde r l a in  by a 
sedimentary sequence known t o  con ta in  g r a p h i t e  ho r i zons .  
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2 .  Magnetic coverage of t h e  p o r t i o n  of t h e  c l a im group where 
conductors occur has  l o c a t e d  some responses .  Some of t h e s e  
c o r r e l a t e  w i th  conductive zones wh i l e  o t h e r s  do n o t .  

3 .  Tko s h o r t  g r a v i t y  t r a v e r s e s  where run.  
about 0.25 m i l l i g a l s  w a s  l o c a t e d  over a conductor on one 
l i n e .  

A weak anomaly of 
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DOMINION OF CANADA: 
I 

STATUTORY DECLARATION R E L A T I N G  
T O  -EXPENDITURES ON A GEOPHYSICAL 

PROVINCE OF BRITISH COLUMBIA. } fhp Haflpr af SURVEY AND L I N E  C U T T I N G  ON CER- 
I T A I N  MINERAL CLAIMS LOCATED I N  

T H E  SLOCAN M I N I N G  D I V I S I O N .  1 To WIT: 

JOHN G .  HAYLES 

Of C I T Y  O F  VANCOWER 

in the Province of British Columbia, do solemnly declare that 

1. 

2. 

3 .  

I D I D  PERSONALLY P R E P A R E  THE ACCOMPANYING REPORT AND D I D  S U P E R V I S E  T H E  
GEOPHYSICAL SURVEYS CARRIED OUT ON T H E  CRAW GROUP MINERAL C L A I M S  S I T U A T E D  
I N  T H E  SLOCAN M I N I N G  D I V I S I O N ,  B R I T I S H  COLUMBIA. 

TWO C O P I E S  O F  T H E  S A I D  REPORT A R E  B E I N G  F I L E D  WITH T H E  M I N I N G  RECORDER. 

ATTACHED HERETO AND MARKED WITH THE LETTER "A" UPON WHICH I HAVE S I G N E D  
MY NAME A T  T H E  T I M E  OF DECLARING H E R E O F ,  I S  A STATEMENT OF EXPENDITURES 
INCURRED I N  CONNECTION WITH T H E  GEOPHYSICAL SURVEY AND L I N E C U T T I N G  ON 
T H E  S A I D  C L A I M S .  

And I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the " Canada Evidence Act." 

Declared before me at the C I T Y  I 
VANCOUVER of 

Province of British Columbia, this 

day of 



Statutory Declaration 
(CANADA EVIDENCE ACT) 
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EXHIBIT A 

STATEMENT OF EXPENDITURES 

CRAW C L A I M  GROUP 

SLOCAN M I N I N G  DIVISION 

LINECUTTING 

Performed by Martinson L i n e c u t t i n g  and S tak ing  Ltd.  
18.26 m i l e s  a t  $150 

GEOPHYSICS 

S a l a r i e s :  - B .  Rumsey, Explora t ion  A s s i s t a n t  
June 4 t o  June 13 i n c l u s i v e  10 days @ $30 $300.00 

- J . M .  Hamilton, Superv is ing  Geophys ic i s t  
June 5 t o  June 1 2 - i n c l u s i v e  
8% days @ $75 

November 1 t o  November 13 i n c l u s i v e  
13 days @ $50 

- T.G. Kauppinen, Technic ian ,  

- 
J . G .  Hayles , Geophys ic i s t  , 
November 1 t o  November 13  i n c l u s i v e  
13 days @ $75 

SUPERVISION, REPORT PREPARATION 

14 o p e r a t i n g  days @ $75 

INSTRUMENT RENTAL 

Geonics EM-17 9 days @ $10 
ABEM Demigun 14 days @ $10 
Sharpe MF-1 Magnetometer 8 days @ $ 5.00 
2 S c i n t r e x  MF-2 Magnetometer 7 days @ $20.00 
Worden Pioneer  g r a v i t y  m e t e r  10 days @ $20 

ROOM AND BOARD COSTS, 

44 days x $10 

A i r  f a r e s ,  t r u c k  r e n t a l  - 
TRANSPORTATION 

$637.50 

$650.00 

$975 .OO 

$ 2,739.00 

$1,050.00 $ 3,612.50 

$ 90.00 
$140.00 
$ 40.00 
$140.00 
$200.00 $ 610.00 

$ 440.00 

$ 350.00 

$ 7,751.50 

TOTAL COST $7 , 75 1.50 

THIS 
BEFORE ME THIS 

I S  EXHIBIT "A" T O W  STATUTORY DECLARATION 0 

/ 

/ 

I 
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EXPLORATION WESTERN DISTRICT 

STATEMENT OF QUALIFICATIONS 

Mr. Hayles r ece ived  h i s  B.Sc. i n  engineer ing  geology, geophysics o p t i o n ,  

from Queen’s Un ive r s i ty  i n  Kingston Ontar io  i n  1970, and an M.A.Sc. from 
U . B . C .  i n  geophysics i n  1973. H e  has  worked f o r  Cominco on geophysical  

surveys  f o r  one and a h a l f  y e a r s  and is  a competent geophys ic i s t .  

*/ ’-*’ J .  M. Hamilton,P.Eng. 
Superv is ing  Geophysicis t  
Cominco Ltd.  

20 DECEMBER 1973 
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