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SUMMARY 

An aeromagnetic survey was c a r r i e d  out by Geotronics Surveys 

Ltd, over t h e  J O A N  and BE claims, l o c a t e d  near  Churchi l l  

Copper Mines i n  t h e  Racing River Area, i n  e a r l y  September, 

1970. It was a n t i c i p a t e d  t h a t  diabase d ikes ,  a s s o c i a t e d  

with copper minera l i za t ion  i n  t h e  Racing River  Area, could 

be picked up by t h e  survey, The d ikes  cut  only Windermere 
type  rocks which underlay almost a l l  of t h e  J O A N  and BE 

claims. 

The aeromagnetic da ta  was q u i t e  noisy ,  but it seemed t o  

r e f l e c t  t h e  underlying a r g i l l i t e - s h a l e s  throughout most of 

t h e  claims a r e a ,  and a  broad low i n  t h e  nor thern  p a r t  of t h e  

J O A N  claims appeared t o  r e f l e c t  t h e  grey l imestones.  A 

magnetic high on t h e  c e n t r a l  western edge of t h e  J O A N  claims 

could very l i k e l y  be due t o  d iabase  diking. 

CONCLUSIONS AND RECOMMENDATIONS 

The da ta  i s  r e l a t i v e l y  noisy  which makes more accura te  i n t e r -  

p r e t a t i o n  d i f f i c u l t .  This  da ta  could perhaps be 'c leaned up' 

us ing  appropr ia t e  f i l t e r s ,  It i s  p o s s i b l e ,  then ,  t h a t  t a r g e t  

a r e a s  would be more c l e a r l y  def ined,  

It i s  a l s o  recommended t h a t  t h e  claims a r e a  be prospected,  

e s p e c i a l l y  i n  t h e  anomalous high a r e a ,  f o r  any diabase d ikes  

and accompanying minera l i za t ion  t h a t  might occur. 



GEOPHYSICAL REPORT ON AEROMAGNETIC SURVEY 

ON THE 

J O A N  & BE CLAIMS 

CHURCHILL COPPER AREA, LIARD M,D, ,  B,  C ,  

Submitted t o :  R. W. Shaw 

Wr i t t en  : October, 1970 

INTRODUCTION 

An a i r b o r n e  magnetic survey was c a r r i e d  out  on t h e  J O A N  

and BE c la im groups under supe rv i s ion  of t h e  w r i t e r  and 

under t e c h n i c a l  supe rv i s ion  of  T, Rols ton  on September 3 ,  

1970. 

The o b j e c t  of t h e  survey was t o  t r y  t o  l o c a t e  d iabase  

d i k e s  which, according t o  V a i l ,  have a magnet i te  content  

of  15% i n  many cases .  These d i k e s  seem t o  be a s s o c i a t e d  

wi th  t h e  copper m i n e r a l i z a t i o n  i n  t h e  Church i l l  Copper 

mine and t h e  copper showings i n  t h e  a rea .  



L O C A T I O N  

I 
I The 2  claim groups a r e  l o c a t e d  approximately 100 mi les  

S8OW of Fort  Nelson, B.C. i n  t h e  Racing ~ i v e r  a r e a  a t  

58' 28' l a t i t u d e  and 125' 17' longi tude.  They a r e  e a s i l y  

a c c e s s i b l e  by any 2-wheel d r i v e  veh ic le  on t h e  Churchi l l  

Copper mine road which l e a v e s  t h e  Alaska Highway a t  N i l e  401. 

The road runs through t h e  J O A N  claims and p a r a l l e l s  Delano 

Creek about 1000 f e e t  nor th  of it. The claims a r e  centered 

about 6 mi les  p a s t  t h e  m i l l  & t e e  

TOPOGRAPHY 

The topography of t h e  whole a r e a ,  i n  genera l ,  i s  extremely 

rugged, The e leva t ion  v a r i e s  from under 3000 f e e t  i n  t h e  

broad U-shaped r i v e r  v a l l e y s  t o  over 9000 f e e t  on t h e  

mountain peaks. Delano Creek, a  t r i b u t a r y  of Racing River ,  

f lows e a s t e r l y  through t h e  southern edge of t h e  J O A N  claims. 

On each s i d e  of t h i s  creek,  a s  wel l  a s  i t s  t r i b u t a r i e s ,  a r e  

t a l u s  s l i d e s  with an i n c l i n e  from 30' t o  45'. These s l i d e s  

a r e  in te r spe r sed  with rock b l u f f s  and extend f o r  approximately 

1500 t o  3000 hor izon ta l  f e e t  t o  l a r g e r ,  o f t e n  impassable, 

b l u f f s .  

SU2VEY PROCEDURE 

The equipment was i n s t a l l e d  i n  t h e  h e l i c o p t e r  a t  For t  Nelson 

and t e s t  flown over t h e  For t  Nelson Airport  area.  The 

survey g r i d  over t h e  JOAN and BE claims was then  flown. 

Elevat ion  over t h e  l o c a l  t e r r a i n  was attempted t o  be kept  a t  

Geotrowics Surveys ktd. 
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500 f e e t .  F l i g h t  l i n e  s e p a r a t i o n  i s  a n  average  1/8 mi l e ,  

However, i t  v a r i e s  from about  400 t o  1000 f e e t  due t o  rough 

topography and h igh  winds, It i s  a l s o  f o r  t h e s e  r e a s o n s  

t h a t  some of  t h e  c la ims a r e a  w a s  not. f lown, Though a n  a i r  

speed  was kep t  a t  60 rnph, ground speed v a r i e d  g r e a i l y . d u e  

t o  winds, 

The i n s t rumen t  took a r e a d i n g  every  1.7 seconds.  Data w a s  

c o n t r o l l e d  by photographs and t o p o g r a p h i c a l  p o i n t s  such as 

c r e e k s  and roads .  

INSTRUMENTATION 

The d a t a  w a s  d e t e c t e d  u s i n g  a n  ELSEC n u c l e a r  f r e e  p r e c e s s i o n  

magnetometer,  t y p e  592, Th i s  measures t h e  a b s o l u t e  v a l u e  

o f  t h e  e a r t h ' s  magnetic f i e l d  i n t e n s i t y .  The s e n s i t i v i t y  

i s  1 gamma and t h e  a b s o l u t e  c a l i b r a t i o n  i s  governed by a 

c r y s t a l - c o n t r o l l e d  o s c i l l a t o r  s o  t h a t  i t  cannot d r i f t ,  The 

s c a l e  used  throughout  t h e  survey  a r e a  w a s  4000 f s d ,  

Data w a s  recorded  ana log  on a Bausch and Lomb s t r i p  c h a r t  

r e c o r d e r ,  

MAP PLOTTING 

A l l  d a t a  i s  p l o t t e d  on Shee t  1, s c a l e  Is' = $ m i l e ,  w i t h  

f l i g h t  l i n e s  and topography. This  d a t a  i s  contoured on a n  

o v e r l a y ,  Sheet  2,  o f  t h e  same s c a l e .  

Geotrornics Surveys Ltd. - 
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GEOLOGY 

The whole Racing River  a r e a  i s  g e n e r a l l y  u n d e r l a i n  by 

sedimentary rocks  of every t y p e  va ry ing  i n  age  from Late  

Precambrian t o  Upper Cretaceous,  Except f o r  a few d i abase  

d i k e s  t h e r e  a r e  no igneous rocks  p r e s e n t ,  

Most of  t h e  J O A N  and BE c la ims  a r e  u n d e r l a i n  by Windermere 

t y p e  rocks ,  as seen  i n  Fig .  3. Most of  t h i s  c o n s i s t s  of  

' rock  t y p e  6, a n  a r g i l l a c e o u s  s h a l e .  Separa ted  by a f a u l t  

s t r i k i n g  approximately n o r t h  on t h e  west  s i d e  of  t h e  BE 

c la ims  a r e  q u a r t z i t e s  of  rock t y p e  5. 

Grey l imes tones  occur on t h e  n o r t h  p a r t  of  t h e  J O A N  group 

and on t h e  s o u t h e a s t  p a r t  of  t h e  BE group, I n  a d d i t i o n  

conglomerates a r e  found on t h e  extreme wes te rn  edge of  t h e  

BE group. 

I n  t h e  Racing River  a r e a ,  su-lphide m i n e r a l i z a t i o n  i n  t h e  

form of  c h a l c o p y r i t e  i s  found t o  occur  i n  a q u a r t z  and 

c a l c i t i c  gangue i n  contoured beds of a r g i l l i t e  ( o r  a r g i l -  

l a c e o u s  s h a l e )  of  t h e  Windermere type ,  The extreme f o l d i n g  

seems t o  be  due t o  nearby ( w i t h i n  200 f e e t )  f a u l t  o r  s h e a r  

zones,  The m i n e r a l i z a t i o n  occu r s  n e a r ,  o r  on c o n t a c t  w i t h ,  

o l d e r  d i abase  d i k e s  t h a t  vary  i n  wid th  from 1 5  t o  150 f e e t  

and i n  many cases  have a magne t i t e  con ten t  up t o  l5$. It 

appea r s  t h a t  t h e  c a l c i t e ,  q u a r t z  and c h a l c o p y r i t e  fol lowed 

t h e  plumbing system t h a t  produced t h e  d i a b a s e  d i k e s ,  

When t h e  c la ims were s t a k e d ,  an  i n t e r e s t i n g  amount of 

m i n e r a l i z a t i o n  w a s  found n e a r  t h e  i n i t i a l  p o s t  of t h e  J O A N  -- 

13 and 14 claims.  It w a s  i n  t h e  form of  c h a l c o p y r i t e ,  em- 
.- 

p laced  i n  a r g i l l i t e - s h a l e .  

Geotrowics Surveys Ltd. 





INTERPRETATION 

The o v e r a l l  magnetic r e l i e f  i n  t h e  survey a r e a  i s  approx- 

imate ly  800 gammas from a minimum of 800 gammas t o  1600 

gammas. This i s  r e l a t i v e l y -  low and can be expected con- 

s i d e r i n g  t h a t  t h e  bedrock i s  almost exc lus ive ly  sedimentary. 

The background l e v e l  is  approximately 1100 t o  1200 gammas. 

Looking a t  t h e  contour map, Sheet 2, t h e  contours a r e  

elongated i n  a  north-south d i r e c t i o n  throughout most of t h e  

map a r e a ,  and i n  an east-west d i r e c t i o n  i n  t h e  northwest 

corner.  This i s  due t o  t h e  b i a s  e r r o r  produced by t h e  

f l i g h t  l i n e s .  Readings a r e  taken  along t h e  f l i g h t  l i n e  

approximately every 100 f e e t  and f l i g h t  l i n e  separa t ion  i s  

around go0 f e e t .  Therefore contours  around any anomalous 

va lue  w i l l  be elongated perpendicular  t o  t h e  f l i g h t  l i n e  

d i r e c t i o n ,  

Looking genera l ly  a t  t h e  contour map, t h e r e  a r e  4 f e a t u r e s  

t h a t  mer i t  discussion.  These a re :  

(1 )  The genera l  noisy readings  over t h e  whole 

map a rea ,  This i s  thought t o  be caused by 

t h e  rough t e r r a i n .  

(2 )  The magnetics a r e  moderately l e s s  noisy 

along Delano Creek, This  i s  probably due 

t o  t h e  loose  t a l u s  s lopes  and t h e  undif-  

f e r e n t i a t e d  overburden of t h e  v a l l e y  bot- 

tom, This e f f e c t ,  though not  a s  much, i s  

a l s o  not iced along i t s  t r i b u t a r i e s .  Another 

reason i s ,  no doubt, t h e  f l a t t e r  t e r r a i n  i n  

t h e  creek a reas ,  

Geotronircs Surveys Ltd. . 



( 3 )  There i s  a  l a r g e  broad low i n  t h e  nor th  

p a r t  of t h e  J O A N  claims, This i s  q u i t e  

l i k e l y  due t o  t h e  grey l imes tones ,  which 

usua l ly  have l e s s  magnetic content  than  

s h a l e - a r g i l l i t  e s  which a r e  found throughout 

most of t h e  r e s t  of t h e  claim group, Alsoy 

these  l imestones a r e  a  younger rock and 

r e s t  upon t h e  neighboring Windermere 

a r g i l l i t e - s h a l e s .  Theref o re  t h e  masking 

e f f e c t  of any basement rock t h a t  conta ins  

magnetic m a t e r i a l  would be g r e a t e r ,  

(4) Both s i d e s  of Delano Creek, e s p e c i a l l y  

nor th  of i t ,  conta in  many small  anomalies, 

These a r e  p a r t l y  due t o  t h e  rough t e r r a i n  

and t h e  g r e a t e r  amount of magnetite t h a t  

usua l ly  occur i n  s h a l e s  over l imestones.  

A l l  of these  r e l a t i v e l y  low anomalies occur 

i n  rock type 6 ,  t h e  a r g i l l i t e - s h a l e s .  

Another reason could poss ib ly  be due t o  a  

basement s t r u c t u r e  being r e l a t i v e l y  c l o s e  

t o  t h e  su r face  and/or diabase d ikes ,  

There i s  a  r e l a t i v e l y  high anomaly on t h e  

cen te r  western edge of t h e  J O A N  claims which 

shows a  good p o s s i b i l i t y  of being due t o  dia- 

base d ikes  s i n c e  t h e  va lues  a r e  g r e a t e r  than 

1600 gammas, 

Respect fu l ly  submitted,  

D A V I D  G o  ~ R K ' ~  B ~ S C . '  
Geophysicist  

DGM : 1y 
Oct. 20, 1970 

Geotronics Surveys Ltd. - 
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SHEPPARD & ASSOCIATES LTD. 

314'402 WEST PENDER STREET. 
VANCOUVER 3. 6.C. 

October 20, 1970 

Mr. T. W. Rolston 
Geotronics Surveys Ltd. 
514 - 602 W. Hastings S t .  
Vancouver 2, B.C. 

Dear Mr. 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, "Airborne Magnetic Survey,11 R. W. Shaw, J O A N  and 
BE claim groups, Churchi l l  Copper Area, Liard M.D., B.C. 

The 78 claim group i s  l o c a t e d  ap roximately 100 mi les  
S80°W of For t  Nelson, B.C. a t  580 125 SE near  Churchi l l  
Copper Mines. They a r e  a c c e s s i b l e  by Churchi l l  Copper Mines 

0 Road, which l eaves  t h e  Alaska Highway a t  Mile 401. 

The topography i s  rugged and e l e v a t i o n  v a r i e s  from 
l e s s  than  3000 f e e t  i n  t h e  broad U-shaped r i v e r  v a l l e y s  t o  
over 9OOO f e e t  on t h e  mountain peaks. 

Geology: The a rea  i s  under la in  by Windermere type  
grey-black a r g i l l i t e  sha le ,  c u t  by near  v e r t i c a l  green 
b a s i c  d ikes  t rending  southwest-northeast. The s e r i e s  ex- 
h i b i t s  3  s e t s  of f r ac tu r ing .  The p r i n c i p a l  d e p o s i t s  of t h e  
a r e a  - Churchi l l  Copper, Davis-Keays, Largo Mines - a r e  
ve in  depos i t s  containing c h i e f l y  cha lcopyr i t e  i n  quartz- 
c a l c i t e  veins.  They a r e  a s s o c i a t e d  with b a s i c  d ikes  over 
100 f e e t  i n  width, s t r i k i n g  SW-NE which i s  t h e  d i r e c t i o n  of 
one s e t  of f r ac tu r ing .  

Airborne magnetic survey was c a r r i e d  out over t h e  
claims group i n  September 19r/0. It w a s  a n t i c i p a t e d  t h a t  
t h e  diabase d ikes  a s soc ia ted  with copper minera l i za t ion  i n  
t h e  Racing River Area contained s u f f i c i e n t  magnetite t o  be 
de tec ted  by a i rborne  magnetic equipment. Then any anomalous 
cond i t ion  found would be a t a r g e t  f o r  i n t e n s i v e  p rospec t ing  
and perhaps narrow t h e  t a r g e t  a r e a  f o r  copper mineral ized 
veins .  



J O A N  & BE GROUPS - 2 -  Oct. 20, 1970 

The o v e r a l l  magnetic r , ,-"ief i n  t h e  survey a r e a  i s  from 
a minimum of 800 gammas t o  IL #00 gammas o r  800 gammas, This  
i s  a r e l a t i v e l y  low r e l i e f  i s  due t o  t h e  sedimentary 
rocks underlying t h e  a rea  ban ta in ing  low amounts of magnetite.  

The survey encountered noisy  readings  over t h e  whole 
area.  This was a t t r i b u t e d  t o  t h e  extremely rough t e r r a i n ,  
Along Delano Creek, where loose  t a l u s  s lopes  and overburden 
masking t h e  rocks reduced t h e  no i se  l e v e l  t h e  magnetic re -  
s u l t s  a r e  probably normal. The l a r g e ,  broad magnetic low 
i n  t h e  nor th  p a r t  of t h e  J O A N  claims i s  over grey l imes tones  
which u n d e r l i e  t h a t  p a r t  of t h e  claims, Areas with a r g i l l i t e -  
s h a l e s  overlying t h e  l imestones show somewhat h igher  magnetics. 

The r e l a t i v e l y  high anomaly on cen te r  western edge of 
t h e  JOAN claims i s  poss ib ly  due t o  presence of bas ic  d ikes ,  
a s  va lues  a r e  over 1600 gammas. 

It was expected t h a t  t h e  d ikes  being l i n e a l  and some- 
what steep-dipping would show more d e f i n i t e  magnetic r e l i e f .  
However, t h e  t e r r a i n  e f f e c t s  may we l l  have masked t h e s e  ef- 
f e c t s .  

Prospect ing t h e  high anomalous a r e a s  i s  necessary i n  
t h e  hope t h a t  d ikes  may be exposed on sur face .  

The geophysical  r e p o r t  and maps submitted by your 
Company show c a r e f u l  p repara t ion  and p r o f e s s i o n a l  present-  
a t i o n ,  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  a s  t h a t  c a r r i e d  out  on assignments 
where your nder my d i r e c t  supervis ion.  

Respect fu l ly  submitted,  

G: LLry t4qLp-4, 
E, Percy Sheppard, P.Eng, 
Consulting Geologist  
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