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A v e r t i c a l  loop EM survey w a s  completed over a portiol? o f  
t h e  Dutchy Claim Group. These claims a r e  l o c a t e d  wi th in  r;he 
P u r c e l l  Mountain Range near  t h e  end o f  Copper Creek, a 
t r i b u t a r y  of Dutch Creek. Topography is  comprised mainly 
o f  s t e e p  mountain s lopes  and t e r r a i n  i s  extremely rough i n  
places .  

The claims conta in  a copper prospect  t h a t  w a s  discovered 
around t h e  t u r n  o f  t h e  century.  The copper i s  i n  t h e  form 
of  cha lcopyr i t e  found, with p y r i t e ,  i n  a quar tz  gangue. 
This  i s  i n j e c t e d  i n t o  a shea r  zone c u t t i n g  a c r o s s  p h y l i i t i c  
a r g i l l i t e s  of t h e  Kitchener-Siyeh Formation. 

The instrument f a i l e d  t o  r e a c t  t o  t h e  known minera l iza t ion .  
However, it d id  p ick  up a conductor, probably su lphides ,  
100 t o  200 f e e t  e a s t  of t h e  mineral ized zone. It has a 
known l eng th  of 200 f e e t  and is  open a t  both ends. 

The instrument f a i l e d  t o  p ick  up any o t h e r  conductors. 

CONCLUSIONS AND RECOMMENDATIONS 

It i s  i n  t h e  w r i t e r ' s  opinion t h a t  t h e  crossovers  on l i n e s  
7 N  and 9N a r e  caused by sulphi.de minera l iza t ion .  The pos- 

s i b i l i t y  o f  g raph i t e ,  however, must be considered. 
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No o t h e r  geophys ica l  survey  work i s  recommended, because 
of  t h e  rough t e r r a i n .  S o i l  sampling f o r  copper and care- 
f u l  p r o s p e c t i n g  i n  t h e  area o f  t h e  conductor ,  i f  p o s s i b l e ,  
would be h e l p f u l .  

It has  been recommended by Chamberlain, p r e v i o u s  t o  t h i s  
survey ,  t o  diamond d r i l l  t h e  zone f o r  p o s s i b l e  depth  e x t e n t  
and width.  The p resence  of t h e  conductor  s t r e n g t h e n s  t h e  
r eason  for b r i n g i n g  a diamond d r i l l  on to  t h e  p rope r ty .  The 
conductor would b e s t  be d r i l l e d  i n  t h e  a r e a  o f  L-9N7 w i t h  
t h e  h o l e  s e t  a t  100 f e e t  east  o f  t h e  conductor  a t  a 4-5' 
a n g l e  towards t h e  conductor  and p e r p e n d i c u l a r  t o  i t s  s t r i k e .  
I f  v e r t i c a l ,  t h e  conductor  w i l l  be  encountered ar" ter  approx- 
i m a t e l y  14.0 f e e t  o f  d r i l l i n g .  If no conductor  i s  f o m d ,  
t h e n  a d d i t i o n a l  d r i l l i n g  shou ld  be  done i n  o r d e r  t o  cover 
t h e  p o s s i b i l i t y  of  

(1) G r e a t e r  depth  

( 2 )  A d i p  t o  t h e  w e s t  

( 3 )  A ' h o l e '  i n  t h e  conductor.  

Geotronics Surveys Ltd. 



GEOPHYSICAL REPORT ON ELECTROMAGNETIC SURVEY 

ON THE 

DUTCHY C L A I M  GROUP 

INVERMERE AREA, GOLDEN M.D.,  B. C .  

SEPTEMBER 8 - 11, 1970 

I N T R O D U C T I O N  

This r e p o r t  d i scusses  t h e  r e s u l t s  o f  a v e r t i c a l  loop 
electromagnet ic  survey c a r r i e d  out by t h e  w r i t e r  on the 
Dutchy 3 - 7 mineral  claims i n  t h e  Golden Mining Division 
of B r i t i s h  Colwnbia, between September 8 and September 11, 
1970. The Dutchy group c o n s i s t s  o f  10 mineral  c l a i m s .  

The Dutchy proper ty  conta ins  copper mine ra l i za t ion  i n  
massive form wi th in  a shea r  zone. The ob jec t  of t h e  sur- 
vey w a s  t h e r e f o r e  t o  explore  f o r  any p o s s i b l e  extension 
t o  t h e  zone and a d d i t i o n a l  zones. 

LOCATION 

The c l a i m s  a r e  l o c a t e d  up Copper Creek, a t r i b u t a r y  of 
Dutch Creek, near  t h e  base o f  Coppercrown Mountain i n  t h e  
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P u r c e l l  Range. 
Invermere a t  50' 16' l a t i t u d e  and 116' 22.5' longi tude.  

They a r e  21.5 mi les  S40°W o f  t h e  town o f  

Access i s  b e s t  by h e l i c o p t e r ,  consider ing t h e  d i s t ance  
f rom t h e  nea res t  road and e l eva t ion  o f  t h e  proper ty ,  which 
i s  between 6500 and 7200 f e e t .  The claims can a l s o  be 
reached by approximately 18 miles  o f  t r a i l .  

TOPOGRAPHY 

The c l a i m s  a r e  found a t  t h e  upper end o f  a narrow U-shaped 
v a l l e y  with g l a c i e r s  i n  t h e  surrounding upper c i rques .  
E leva t ion  i n  t h e  a r e a  v a r i e s  from 6000 f e e t  i n  t h e  creek 
bo t tom t o  over 9500 f e e t  on t h e  mountain top. The l o c a l  
t e r r a i n  i s  extremely rough, e s p e c i a l l y  on t h e  mountain s i d e s .  

PREVIOUS WORK 

The copper prospect  w a s  discovered around t h e  t u r n  o f  t h e  
century a t  which t ime a j o - f o o t  a d i t  w a s  d r iven  a c r o s s  t h e  
vein.  Trenches and p i t s  were a l s o  dug. 

I n  1968, George Webber of Cominco mapped t h e  a rea ,  and i n  
1969, J. A. Chamberlain mapped and made a r e p o r t  on t h e  
proper ty  . 
A s  f a r  as can be a s c e r t a i n e d ,  it has never been diamond 
d r i l l e d .  

Geotronics Surveys Ltd. - 
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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 o f  
Mississauga, Ontario w a s  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  a x 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: 
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 re -  
quency w a s  used only i n  checking t h e  conduct iv i ty  of a 
conductor. 

480 Hz and 1800 Hz.  The 1800 

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  up 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 pass ing  an a l t e r n a t i n g  cu r ren t  through t h e  
t r a n s m i t t e r  c o i l .  If  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  cu r ren t s  i n  t h e  m a s s  
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  is  a measure o f  
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  o f  t h e  e lecwo-  
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 ip  angle ,  i s  what i s  measured by t h e  Crone VEii  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  usua l ly  d i r e c t l y  over t h e  top  edge o f  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 con- 
d i t i o n s  may change t h i s )  and t h i s  i s  c a l l e d  a " t r u e  c r o s s -  
over." If west readings  a r e  e a s t  of t h e  crossover and e a s t  

- Geotronics Surveys Ltd. 
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readings west o f  t h e  crossover ,  then  t h i s  type  i s  c a l l e d  
a " reverse  crossover" and does not  i n d i c a t e  a conductor. 

SURVEY PROCEDURE 

Lines had been previous ly  cu t  out  and marked f r o m  1 4 N  t o  
2 0 N  i n c l u s i v e  every 200 f e e t ,  and 300 f e e t  on each s i d e  
o f  t h e  base l ine .  The b a s e l i n e  runs  i n  t h e  d i r e c t i o n  03 

approximately N l O W  - SlOE and t h e  c r o s s l i n e s  were run per- 
pendicular  t o  it. The electromagnet ic  survey w a s  done 
over t h i s  e x i s t i n g  g r i d  and extensions o f  i t .  

The t r a n s m i t t e r  w a s  first s e t  up on t h e  b a s e l i n e  a t  l 4 N .  
From t h i s  l o c a t i o n ,  2 l i n e s ,  7 N  and 9 N ,  were run over t h e  
mineral ized zone as a t e s t  i n  s ee ing  how t h e  instrument 
r eac t ed  over t h e  o re  zone. Two a d d i t i o n a l  t r a n s m i t t e r  
l o c a t i o n s  were used i n  ca r ry ing  out t h e  r e s t  of t h e  sur- 
vey, on b a s e l i n e  a t  2 0 N ,  and ( 2 0 N ,  8 E ) .  

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 crossovers .  The 1800 Hz frequency was used 
for a l l  readings ,  and both 480 and 1800 Hz frequency was 
used i n  t h e  a r e a  of  t h e  conductor. For each reading,  t h e  
t r a n s m i t t e r  c o i l  w a s  'aimed' s o  t h a t  t h e  po in t  o f  observ- 
a t i o n  w a s  contained wi th in  t h e  p lane  o f  t h e  c o i l .  

The rough t e r r a i n  seve re ly  l i m i t e d  t h e  ex ten t  o f  t h e  survey. 
Lines 7 N  and 9 N ,  f o r  example, could not  be completed pro- 
p e r l y  f o r  t h i s  reason. 

Geotronics Surveys Ltd. 
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The survey p l an  map conta ins  a l l  read ings  taken a s  wel l  
as t h e  creek and claims, on a s c a l e  of 1" = ZOO'. Pro- 
f i l e s  a r e  p l o t t e d  a l s o  of a l l  t h e  readings on t h e  sane 
s c a l e  h o r i z o n t a l l y  and a v e r t i c a l  s c a l e  of 1" = 20'. 

GEOLOGY 

The geology o f  t h e  claims a r e a  have been we l l  covered I n  
previous maps and r e p o r t s  by Webber and Chamberlain. Tke 
following w i l l  be a summary o f  t h e i r  comments and observ- 
a t i o n s .  The next  page i s  a copy o f  a map of  t h e  geology 
drawn by Chamberlain. 

The mineral ized zone i s  found i n  t h e  Kitchener-Siyeh 
Formation of Pro terozoic  Age and around t h e  c l a i m s  area. 
t h i s  i s  composed of l imey, t h i n  bedded a r g i l l i t e s .  They 
s t r i k e  north-south and have a moderate d ip  t o  t h e  e a s t .  
Within t h e s e  rocks i s  a v e r t i c a l ,  north-south shea r  zone 
which contains  t h e  minera l iza t ion .  This shear  zone i s  very 
l i k e l y  t h e  same one upon which t h e  Mineral King Mine i s  
found 5$ miles  N35OW o f  t h i s  zone. 

The copper mine ra l i za t ion  i s  s t r i c t l y  i n  t h e  form o f  
cha lcopyr i te ,  found a long  with p y r i t e  i n  v e i n 1 e t s . u ~  t o  
an inch wide wi th in  a quar tz  gangue. The a t t i t u d e  o f  t h e  
v e i n l e t s  i s  conformable t o  t h a t  o f  t h e  shea r  zone. The 
su lphide  mine ra l i za t ion  v a r i e s  i n  width up t o  30 f e e t  but  
probably averages about 18 f e e t .  

Geotronics Surveys Ltd. 
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INTERPRETATION 

The instrument seemed not  t o  r e a c t  over t h e  o re  zone on 
l i n e s  7N and 9N (though 9N was not  followed out proper ly  
because o f  topography). 
i z a t i o n  i s  no t  continuous enough t o  produce a conductor. 

The reason i s  no doubt t h e  mineral- 

J u s t  e a s t  o f  t h e  known.mineral izat ion,  however, on t h e  tes-c 
l i n e s ,  t h e  instrument picked up a conductor t h a t  seems t o  
be s t r i k i n g  approximately N20°E, and i s  shown on both t h e  
survey p l an  map and t h e  p r o f i l e s .  Also i n d i c a t i v e  o f  a 
conductor w a s  t h a t  around t h e  crossovers  t h e  instrument n u l l  
w a s  extremely narrow. The r a t i o  o f  t h e  480 Hz t o  t h e  LEO0 Hz 
readings  on t h e  peak o f  t h e  p r o f i l e  ( m a x i m u m  tilt ang le )  i s  
approximately 0.7 which i s  i n d i c a t i v e  o f  a good conductor, 
u s u a l l y  su lphides .  Dip, depth,  depth e x t e n t ,  and width a r e  
d i f f i c u l t  t o  a s c e r t a i n  because of t h e  rough t e r r a i n .  This 
causes: 

(1) Non-interpretable p r o f i l e  shape. 

( 2 )  Limited ex ten t  o f  l i n e s ,  s o  t h a t ,  e s p e c i a l l y  
on L-gN, t h e r e  i s  a "half-f inished" p r o f i l e  
over a conductor. 

( 3 )  Poss ib l e  e r r o r ,  up t o  3 O ,  i n  measuring tilt 
angle.  

However, d ip ,  because o f  t h e  nearby shea r  zone, i s  assumed 
v e r t i c a l .  Known l e n g t h  i s  200 f e e t  and i s  open a t  both 
ends. 

Geotronics Surveys Ltd. 
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As i nd ica t ed  above, t h e  conductor appears t o  be s u l p h i d e s .  
However, t h e r e  i s  an element o f  u n c e r t a i n t y  i n  t h e  readings 
because o f  t h e  t e r r a i n .  For t h i s  reason and t h e  f a c t  t h a t  
t h e  country rock i s  a p h y l l i t i c  a r g i l l i t e ,  i t  i s  p o s s i b l e  
t h a t  t h e  conductor i s  a g r a p h i t i c  zone. 

It seems, f rom s tudy ing  t h e  p r o f i l e  f o r  L-7N t h a t  i f  one 
could go f u r t h e r  west,  .one would encounter a conductor. 
However, t h e  p r o f i l e  s lope  i s  becoming more g e n t l e  i n  t h i s  
d i r e c t i o n  and t h e  n u l l s  were not becoming narrower. 

There i s  a crossover ,  a l so ,on  L - 1 6 ~  but  t h i s  i s  probably 
caused by t h e  change i n  t r a n s m i t t e r  l o c a t i o n .  There i s  a 
f o u r t h  crossover  on L-14N t h a t  i s  wi th in  t h e  no i se  l e v e l  
and, t h u s ,  i s  non-interpretable .  No o t h e r  crossovers  were 
encountered. 

Respect f u l l y  submitt  ed , 
GEOTRONICS URV YS LTD QJd4 
DAVID G . ~ J A R I ( ,  B.SC. 
Geophysicist 

DGM : l y  
October 31, 1970 

Geotronics Surveys Ltd. - 
i 
u 
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E. P. SHEPPARD & ASSOCIATES LTD. 
CONSULTINO 8EoLoaisrs 

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

November 3 ,  1970 

Mr. Tom Rols ton  
Geot ronics  Surveys L t d  
514-602 W. Hastings S t r e e t  
Vancouver 2 ,  B.C. 

Dear Mr. Rolston:  

A t  your  r e q u e s t  I have reviewed t h e  r e f e r e n c e s  
c i t e d  below and examined t h e  r e p o r t  p repared  by employees 
o f  your Company, 'Electromagnetic Survey, Dutchy C l a i m  
Group, Invermere Area,  Golden MOD., B.C." 

m i l e s  S4OoW o f  Invermere,  B.C. Coordina tes :  50' 116°SE. 
E l e v a t i o n  is  approximately 6000 f e e t  i n  t h e  c reek  bottom 
t o  over 9500 f e e t  on t h e  mountain top.  

The claim group i s  l o c a t e d  approximately 21.5 

GEOLOGY 
The c la ims  a r e  u n d e r l a i n  by t h e  Kitchener-Siyeh 

formation o f  P r o t e r o z o i c  Age composed o f  l imy,  thin-bedded 
a r g i l l i t e s .  These rocks  s t r i k e  N-S and e x h i b i t  moderate 
d i p s  t o  t h e  east. A v e r t i c a l  N-S s h e a r  zone c u t s  t h e  
format ion  and i t  is  w i t h i n  t h i s  zone t h a t  t h e  copper 
m i n e r a l i z a t i o n  occurs .  This  copper m i n e r a l i z a t i o n  is  i n  
t h e  form o f  c h a l c o p y r i t e  which occur s  wi th  p y r i t e  i n  vein-  
l e t s  up t o  an  inch  wide w i t h i n  a q u a r t z  gangue. The vein-  
l e t s  conform t o  t h e  a t t i t u d e  o f  t h e  s h e a r  zone. Sulphide  
m i n e r a l i z a t i o n  v a r i e s  i n  w i d t h  up t o  30 f e e t ;  t h e  average 
width appears  t o  be about  18 f e e t .  

An e1,ectromagnetic survey was conducted over  t h e  
p rope r ty  u t i l i z i n g  a Crone VEM v e r t i c a l  l o o p  ins t rument .  

There w a s  very  l i t t l e  r e a c t i o n  by t h e  in s t rumen t  
over  t h e  ore 'zone .  I t  i s  f e l t  t h a t  (1) topography played 
a l a r g e  p a r t  i n  masking r e s u l t s ,  and ( 2 )  t h e  i n d i c a t i o n s  
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a r e  t h a t  a i n e r a l i z a t i o n  w i t h i n  t h e  s h e a r  zgne  may be l e n t i c u -  
l a r  i n  h o r i z o n t a l  e x t e n t  and t h e  p r o f i l e s  missed t he  mineral.- 
i z e d  p o r t i o n .  P r o f i l e s  cou ld  n o t  b e  completec: i.n f u l l  owing 
t o  rough t c p o g r a p h i c  c o n d i t i o n s .  

The c o n d u c t o r  o u t l i n e d  o c c u r s  e a s t  of '  known m i n e r a l -  
i z a t i o n .  I t  t rends  N 2CoE a c r o s s  l i n e s  7N, 9N, is  r o u g h l y  200 

f e e t  i n  e x t e n t ,  and is  open  a t  b o t h  ends .  I t  i s  f e l t  t h a t  t h i s  

p a r t  o f  t h e  s u r v e y  i n d i c a t e s  a c o n d u c t o r  which c o u l d  c o n t a i n  
amounts o f  coppe r  m i n e r a l i z a t i o n  comparable  t o  t h e  known min- 
e r a l i z a t i o n  i n  t h e  shear  zone. 

The g e o p h y s i c a l  r e p o r t  and maps s u b m i t t e d  by y o u r  
Company show c a r e f u l  p r e p a r a t i o n  and p r o f e s s i o n a l  p r e p a r a t i o n .  
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 per formed was o f  t h e  same 
h i g h  q u a l i t y  as t h a t  c a r r i e d  o u t  on a s s i g n m e n t s  where your  
crews were u n d e r  my s u p e r v i s i o n .  

R e s p e c t f u l l y  s u b m i t t e d ,  

c p  w. 
E. P e r c y  Sheppard ,  P.Eng. 
C o n s u l t i n g  G e o l o g i s t  

EPS : d 

R e f e r e n c e s  . . . . 

E. P. SHEPPARD & ASSOCIATES LTD. 
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STATSTORY DECLARATION 

I, DAVID N A R K ,  Geophysicist, employee of Ceotronics Surveys 
Ltd., of the City ol Vancouver, in the Province of aritish 
Columbia, do solemnly declare that the f o l l o w ~ r g  is the w-ce 
cost breakdown of Geotronics Surveys LtdeVs part ir, c a r q - i a g  
out a Vertical Loop Electromagnetic Survey or" the Diltchy Clairil 
Group near Invermere, in the Golden Mining Division, 5,C,: 

Geophysicist, 3 days @ $100.00/day 
Instrument rental, @ $300.00/month 
Instrument freight 
Portable Transceiver rental 
Engineerlng fees 
Geophysical mapping and report 
Survey materials 

TOTAL COST 

$ 300.00 
150.OG 
112.00 
10.03 
ljO.00 
&lo. C3 
10. GO 

$1,073.00 

And I make this solemn declaration conscientiously believing 
it to be true, and knowing that it is of the same force 2nd 
ei'fect as if made under oath, and by virtue or' the Canada 
Evidence Act. 

Declared before me n J 

in the Province of ((- &d- 
this v & day of ) 

/id- d A.D. 19 ) 

Geotronics Surveys Ltd. 




