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I SHAW Claim Group 

.- 

SUMMARY 

An aeromagnetic survey was c a r r i e d  out  by Geotronics Surveys 
Ltd. over t h e  SHAW C l a i m  Group, 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 
w a s  a n t i c i p a t e d  t h a t  diabase dykes, a s soc ia t ed  with copper 
mine ra l i za t ion  i n  t h e  Racing River  Area, could be picked up by 
t h e  survey. The dykes cu t  only Windermere type  rocks which 
underlay t h e  nor thern  po r t ion ,  a t  l e a s t ,  of t h e  SHAW claims. 

The survey a r e a  i s  r e l a t i v e l y  q u i e t ,  a probable r e s u l t  of t h e  
sedimentary rocks. However on t h e  no r theas t e rn  p a r t  o f  t h e  
SHAW group a r e  magnetic anomalies t h a t  could be r e f l e c t i n g  
diabase dykes. 

The c o r r e l a t i o n  between geology, s o i l  sampling r e s u l t s  and 
aeromagnetic r e s u l t s  i s  t h e  b a s i s  f o r  warrant ing f u r t h e r  ex- 
p l  o r a t  i on. 

Gcotronics Surveys Ltd. 
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GEOPHYSICAL REPORT ON AEROMAGNETIC SURVEY 

ON THE 

SHAW 'CLAIM GROUP 

CHURCHILL COPPER AREA, L I A R D  M. D., B. C. 
. . . . . . . . . . . . . . . . . . . . .  

Submitted to :  Mundee Mines L t d .  (N.P.L.) 
404 - 550 Burrard S t r e e t  
Vancouver 1, B.C. 

INTRODUCTION 

An a i rbo rne  magnetic survey w a s  c a r r i e d  out on t h e  SHAW C l a i m  
Group under superv is ion  o f  t h e  w r i t e r  and under t e c h n i c a l  super- 
v i s i o n  of  T. Rolston on September 3 ,  1970. 

The o b j e c t  o f  t h e  survey w a s  t o  t r y  t o  l o c a t e  diabase dykes 
which, according t o  V a i l ,  have a magnet i te  content  o f  15% i n  
many cases.  
mine ra l i za t ion  i n  t h e  Churchi l l  Copper mine and t h e  copper show- 
ings  i n  t h e  area,. 

These dykes seem t o  be a s soc ia t ed  with t h e  copper 
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L O C A T I O N  AND ACCESS 

The claims a r e  l o c a t e d  about 105 mi les  S8OW of For t  Nelson, 
B.C., i n  t h e  Rocky Mountains, i n  t h e  L i a r d  Mining D i s t r i c t ,  a t  
t h e  confluence of t h e  Magnum and Delano Creeks, which i s  about 
t h r e e  mi les  south of t h e  Churchi l l  Copper Mine. Coordinates 
a r e  50' 28' l a t i t u d e  and 12.5' 19' longi tude.  
Churchi l l  Copper haulage road which l eaves  t h e  Alaska Highway 
a t  Mile 401 and passes  through t h e  nor thern  end o f  t h e  proper ty  
about 28 miles  f r o m  t h e  highway. 

Access i s  by t h e  

TOPOGRAPHY 

The topography of t h e  whole a r e a ,  i n  genera l ,  i s  extremely 
rugged. The e l eva t ion  v a r i e s  from under 3,000 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 9,000 f e e t  on t h e  mountain 
peaks. The claim group i t s e l f  i s  composed l a r g e l y  of  Mount 
Roosevelt .  Towards t h e  nor thern  end f l o w s  Delano Creek i n  an 
e a s t e r l y  d i r e c t i o n  and on Shaw claim 34., Magnum Creek j o i n s  
Delano. From t h e  creek and southwards, i s  t a l u s  s l i d e  with an 
i n c l i n e  from 30' t o  45'. The t a l u s  s l i d e  a r e a  i s  i n t e r s p e r s e d  
wi th  minor b l u f f s  and extends f o r  about 1500 hor i zon ta l  f e e t  t o  
t h e  major b l u f f s .  
which streams f low n o r t h e r l y  towards Delano Creek. 

The rock b l u f f s  a r e  cu t  by draws through 

SURVEY PROCEDURE 

The equipment w a s  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  a rea .  The survey 
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g r i d  over t h e  SHAW Claim Group w a s  then  f lovm.  
t h e  l o c a l  t e r r a i n  was attempted t o  be kept  a t  500 f e e t .  
l i n e  sepa ra t ion  i s  an average 1/8 mile.  However, it v a r i e s  
f rom about 400 t o  1000 f e e t  due t o  rough topography and high 
winds. It i s  a l s o  f o r  t h e s e  reasons t h a t  some o f  t h e  claims 
a r e a  w a s  not flown. Though an a i r  speed w a s  kept  a t  60 mph, 
ground speed va r i ed  g r e a t l y  due t o  winds, 

E leva t ion  over 
F l i g h t  

The instrument took a reading  every 1.7 seconds, Data w a s  con- 
t r o l l e d  by photographs and topographical  p o i n t s  such as creeks 
and roads.  

INSTRUMENTATION 

The da ta  w a s  de t ec t ed  us ing  an ELSEC nuc lear  f r e e  precess ion  
magnetometer, type  592. This  measures t h e  abso lu te  value 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  one 
gamma and t h e  abso lu te  c a l i b r a t i o n  i s  governed by a c r y s t a l -  
con t ro l l ed  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  4.000 f sd .  

Data w a s  recorded analog on a Bausch and Lomb 61' s t r i p  cha r t  
r eco rde r  . 

MAP PLOTTING 

All d a t a  i s  p l o t t e d  on Sheet 1, s c a l e  1" = g mile,  with f l i g h t  
l i n e s  and topography. This d a t a  i s  contoured on an overlay,  
Sheet 2, o f  t h e  same s c a l e .  The contour map w a s  blown up t o  2 

- Geotronics Surveys Ltd. 
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s c a l e  of 1" = 400', Sheet 3 ,  i n  order  t o  f a c i l i t a t e  t h e  i n t e r -  
p r e t a t i o n  of t h e  aeromagnetic d a t a  with t h e  geochemistry da t a  
and geology, both on maps of t h e  same sca l e .  

PREVIOUS WORK 

The SHAW C l a i m  Group w a s  s taked  i n  t h e  s p r i n g  of 1969. 
September of  t h e  same year ,  a s o i l  sampling survey and geolo- 
g i c a l  examination was attempted by t h e  w r i t e r  but  w a s  l i m i t e d  
due t o  p r e v a i l i n g  snow condi t ions.  

I n  

M r .  E. P. Sheppard, p ro fes s iona l  engineer ,  wrote a geologica l  
r e p o r t  on t h e  property i n  October. 

.- 

GEOLOGY 

The whole Racing River a r e a  i s  gene ra l ly  under la in  by sedi-  
mentary rocks o f  every type  varying i n  age from Late Precambrian 
t o  Upper Cretaceous. Igneous rocks a r e  l i m i t e d  t o  a few dykes, 
probably of diabase composition, but  c a l l e d  a n d e s i t i c  i n  t h e  
w r i t e r ' s  previous r epor t s .  

The SHAW Group i s  under la in ,  according t o  Vai l ' s  map, by quartz- 
i t i c  rocks of Windermere type  and conglomerates o f  t h e  McDougal 
Formation. However, on t h e  nor thern  p a r t  o f  t h e  c l a i m s ,  where 
t h e  w r i t e r  w a s  only a b l e  t o  examine outcrops,  Windermere grey- 
black a r g i l l a c e o u s  s h a l e s  occur ( s e e  Sheet 2 o f  Geochemical- 
Geological Report)  with t h e  odd outcrop o f  r e d  sha le .  
northwest corner  of t h e  group were noted diabase dykes s t r i k i n g  

On t h e  

Gcotronics Surveys Ltd. 
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approximately no r theas t  dipping approximately v e r t i c a l .  

SHAW C l a i m  Group 

8 
c k r  

6’ 

I n  t h e  Racing River a r e a ,  su lphide  mine ra l i za t ion  i n  t h e  form 
o f  cha lcopyr i te  i s  found t o  occur i n  a quar tz  and c a l c i t i c  gangue 
i n  contor ted beds o f  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 )  o f  t h e  
Windermere type.  
(wi th in  200 f e e t )  f a u l t  o r  shear  zones. The mine ra l i za t ion  
occurs near ,  o r  on contac t  wi th ,  o l d e r  diabase dykes t h a t  vary 
i n  width f r o m  15 t o  150 f e e t  and i n  many cases  have a magnetite 
content  up t o  15%. It appears  t h a t  t h e  c a l c i t e ,  quar tz  and 
cha lcopyr i te  followed t h e  plumbing system t h a t  produced t h e  
diabase dykes. 

The extreme f o l d i n g  seems t o  be due t o  nearby 

Chalcopyrite f l o a t  w a s  found on t h e  north-flowing creek on 
SHAW 2 m.c. 

INTERPRETATION 

Page 5. 

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  approximately 
800 gammas f rom approximately 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 consider ing 
t h a t  t h e  bedrock i s  a l m o s t  exc lus ive ly  sedimentary. The back- 
ground l e v e l  i s  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  o f  t h e  map-area. 
This i s  due t o  t h e  b i a s  error 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  sepa ra t ion  i s  around 800 f e e t .  
contours around any anomalous va lue  w i l l  be elongated perpen- 

Therefore,  

Geotronics Surveys Ltd. 
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d i c u l a r  t o  t h e  f l i g h t  l i n e  d i r e c t i o n .  

Almost t h e  whole a r e a  i s  approximately around t h e  background 
l e v e l .  On t h e  e a s t e r n  edge o f  t h e  map-area (Sheet Z ) ,  t h e r e  
a r e  a few s p o t t y  anomalous readings  t h a t  could be due t o  diabase 
dykes or perhaps,  more probably,  topographical  noise .  

On t h e  northwestern p a r t  o f  t h e  SHAW group, t h e r e  a r e  3 ano- 
malous zones, 2 going a s  high as 1600 gammas. 
i s  centered over an a r e a  ca r ry ing  a few anomalous copper geo- 
chemistry readings.  
zone i s  another  good copper anomalous zone. 
anomalies a r e  r e l a t i v e l y  small  and t h e r e f o r e  could q u i t e  pro- 
bably be due t o  magnetite-carrying diabase dykes. 
noted he re  t h a t  t h e  diabase dykes themselves do no t  c a r r y  
mine ra l i za t ion ,  but rocks t h a t  a r e  nearby t h e  dykes. A possi-  
b i l i t y  e x i s t s  t h a t  they  a r e  due t o  topographical  no i se ,  but i s  
not  very l i k e l y ,  s i n c e  t h e  anomalous a r e a  i s  f a i r l y  f l a t  a long 
t h e  d i r e c t i o n  of t h e  f l i g h t  l i n e s .  

The western one 

J u s t  t o  t h e  e a s t  o f  t h e  e a s t e r n  anomalous 
These magnetic 

It should be 

There i s  a l s o  another  s l i g h t l y  anomalous zone s t r i k i n g  j u s t  
west of no r th  and found on t h e  SHAW 1 5 ,  23 and 21, m.c. 
a l s o  be due t o  a d i abas i c  dyke i n t r u s i v e  but does not  appear t o  
be wi th in  t h e  Windermere s h a l e s  (according t o  V a i l ) .  

It could 

CONCLUSIONS AND RECOMMENDATIONS 

The c o r r e l a t i o n  of c o r r e c t  geology (Windermere s h a l e s ) ,  copper 
geochemistry anomalous zones, and, now, aeromagnetic anomalies 
sugges t ing  d i abas i c  i n t r u s i v e s  c e r t a i n l y  warrants  f u r t h e r  ex- 

Gcotronics Surveys Ltd. 
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ploration, as noted by Sheppard's report. Additional work that 
should be of use is as follows: 

1) A 'downward continuation' filter applied to the 
aeromagnetic data could be quite useful in evaluat- 
ing the anomalies further. 

2 )  The anomalies should be checked on the ground by 
a magnetometer. 

Respectfully submitted, 

GEOTRONICS SURVE Q+[J2 
DAVID G. MARK, B.Sc. 
Geophysicist 

DGM: ly 
December 21, 1970 

J 
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G e o t r o n i c s  Surveys  
517-602 W. H a s t i n g s  S t r e e t  
Vancouver ,  B. C .  

A t t e n t i o n :  M r .  David G. Mark 
G e  ophys i c is t 

Dear  M r  . Mark : 

A t  y o u r  r e q u e s t  I ha.ve r ev iewed  t h e  r e f e r e n c e s  c i t e d  
I 

below a.nd examined your  r e p o r t  o f  December 1970, "Ai rborne  
Ma.gnetic Survey ,  Mundee Mines L t d .  (N .P .L . ) ,  Sha.w Claim Group, 
C h u r c h i l l  Copper Area., L i a r d  M . D . ,  B. C . "  

The 34-cla.im g r o u p  is 1oca . t ed  a .pproxima. te ly  105 miles  
S80W o f  F o r t  Ne l son ,  B .  C . ,  nea.r  C h u r c h i l l  Copper Mines. The 
cla . ims a . r e  a c c e s s i b l e  by  t h e  C h u r c h i l l  Copper Mines r0a.d which 
1ea.ves  t h e  Alaska.  Highwa.y a . t  Mile 401.  

t h a n  3000 f e e t  i n  t h e  broa,d U-sha.ped r i v e r  v a . l l e y s  t o  more tha.n 
9000 f e e t  on  t h e  moun ta in  pea.ks.  

b l a c k  a r g i l l i t e  s h a . l e ,  c u t  by n e a , r - v e r t i c a . 1  g r e e n  b a . s i c  dykes  
t r e n d i n g  SW-NE. The s e r i e s  e x h i b i t s  3 s e t s  o f  f r a c t u r i n g .  The 
p r inc . ipa .1  d e p o s i t s  o f  t h e  a r e a .  - C h u r c h i l l  Copper ,  Da.vis-Kea.ys, 
Largo  Mines - a . r e  v e i n  d e p o s i t s  c o n t a i n i n g  c h i e f l y  c h a l c o p y r i t e  
i n  q u a r t z - c a l c i t e  v e i n s .  They a . r e  a . s soc ia . t ed  w i t h  b a s i c  dykes  

y- 
The topogra,phy is rugged .  E l e v a . t i o n s  v a r y  f rom l e s s  

Geology. The a.rea.  is  u n d e r l a i n  by  Windermere type g r e y -  

o v e r  100 f e e t  i n  w i d t h ,  s t r i k i n g  SW-NE which c o r r e s p o n d s  t o  t h e  
d i r e c t i o n  o f  one s e t  o f  f r a c t u r e s .  

A i r b o r n e  Magnet ic  Survey .  T h i s  s u r v e y  was c a r r i e d  o u t  
o v e r  t h e  c l a i m s  g r o u p  i n  September  1970. It was a n t i c i p a t e d  
t h a . t  t h e  d i a b a s e  dykes  a s s o c  sd w i t h  copper  m i n e r a l i z a t i o n  
i n  t h e  Ra-cing R i v e r  a r e a  cor- -led s u f f i c i e n t  m a g n e t i t e  t o  b e  
d e t e c t e d  by a i r b o r n e  m a g n e t i  qu ipment .  A L ~  anomalous c o n d i t i o n  
found would t h e n  be a t a r g e t  L- i n t e n s i v e  p r o s p e c t i n g  and p e r -  
h a p s  n a r r o w  t h e  t a r g e t  a r e a  L copper  min,.. Lzed v e i n s .  



The o v e r a l l  magne t i c  r e l i e f  i n  t h e  s u r v e y  a r e a  i s  
a p p r o x i m a t e l y  800 gamma, from a m i n i m u m  o f  800 t o  1600 gamma. 
T h i s  i s  r e l a t i v e l y  low r e l i e f  and r e l a t e s  t o  a bedrock  t h a t  

i s  m a i n l y  s e d i m e n t a r y  and c o n t a i n s  r e l a t i v e l y  low amounts o f  
m a g n e t i t e .  
c o n d i t i o n  is  a t t r i b u t e d  t o  t h e  s e d i m e n t a r y  r o c k s  u n d e r l y i n g  
t h e  a r e a .  

(" 

The s u r v e y  a r e a  was found t o  be  q u i e t  and t h i s  

Three  anomalous z o n e s ,  two of which a r e  o v e r  1600 gamma, 
o c c u r  on Shaw c l a i m s  31, 1 & 2 ;  a n o t h e r  o c c u r s  on  Shaw 15, 23  
& 24. These  magne t i c  anomal i e s  a r e  r e l a t i v e l y  s m a l l  and cou ld  
be a t t r i b u t e d  t o  m a g n e t i t e - c a r r y i n g  b a s i c  dykes .  It was ex- 
p e c t e d  t h a t  t h e  d y k e s ,  b e i n g  l i n e a l  and s t e e p  d i p p i n g ,  would 
show m o r e  d e f i n i t e  magne t i c  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 have masked t h e  o u t l i n e s .  

The a r e a s  o u t l i n e d  by t h e  anomal i e s  s h o u l d  b e  t h o r o u g h l y  
p r o s p e c t e d  f o r  q u a r t z - c a l c i t e  v e i n s  which u s u a l l y  c a r r y  copper  
m i n e r a l i z a t i o n .  

r- 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  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 s e n t a t i o n ,  
t h a t  t h e  f i e l d  work per formed was o f  t h e  h i g h  q u a l i t y  a s s o c i a t e d  
w i t h  your  s u r v e y s .  

I am s a t i s f i e d  

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

t; 1 ' q; ,--- &!A.L.J 
E 'srcy Sheppa'rd, P.Eng. 
C; l t i n g  G e o l o g i s t  

REFERENCES : 
Menz ies ,  M . M . ,  Geology & Mine qy of  t h e  S t rangword  Copper 

V a i l ,  John  R . ,  Geology o f  t h e  :ng R i v e r  Area ,  B . C . ,  1957 
W i l l i a m s ,  M . Y . ,  Geology Along 2 Alaska Highway, F t .  Nelson 

P r o p e r t y ,  South  T e t s a  R ive r  -?.,  1951 

t o  Watson Lake ,  1944, GSC, a- 44 . 2 8 .  

S : d  

E. P. SHBPPARD & J -ES LTD. 








