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INTRODUCTION 

During t h e  p e r i o d  June  24 t o  June  29, 1979, A q u i t a i n e  
Company of  Canada Ltd .  c a r r i e d  o u t  ground e l e c t r o m a g n e t i c  and magnet ic  
s u r v e y s  on t h e  Cooper Creek p r o p e r t y .  The p r o p e r t y  i s  l o c a t e d  i n  t h e  
S locan  mining d i s t r i c t  and l i e s  w i t h i n  NTS map s h e e t  8 2  K/3. 

There  are no r o a d s  t o  t h e  p r o p e r t y  and a c c e s s  i s  o n l y  
by h e l i c o p t e r .  The n e a r e s t  h e l i c o p t e r  b a s e  i s  i n  Nelson,  B.C.  

The purpose  of  t h i s  work w a s  t o  i n v e s t i g a t e  a showing o f  
copper  and z i n c  t h a t  had been known f o r  several y e a r s .  The i n i t i a l  
g e o l o g i c  concept  o f  t h i s  p r o p e r t y  sugges ted  t h a t  i t  could  h o s t  a volcano-  
g e n i c  mass ive  s u l p h i d e  d e p o s i t  t h u s  t h e  g e o p h y s i c a l  work w a s  geared  t o  
t h i s  i d e a .  

The t a r g e t  h o s t  r o c k s  are  t h e  v o l c a n i c s ,  v o l c a n i c l a s t i c s  
and a r g i l l i t e s  a s s i g n e d  t o  t h e  Permain a n d / o r  T r i a s s i c  Kaslo Group. 

PERSONNEL Time devoted  t o  p r o j e c t  

Bill Heshka - G e o l o g i s t  - Calga ry ,  A l b e r t a  - 5 Days 

Grant  Hendrickson - Geophys ic i s t  - Calga ry ,  A l b e r t a  - 7 Days 

2 Days 

2 Days 

Abram Davis  - Helper  - Nelson,  B . C .  - 
A 1  Mason - Helper  - Nelson,  B . C .  - 

INSTRUMENTS 

- APEX PARAMETRICS MAXMIN 111 e l e c t r o m a g n e t i c  system. 

- SCINTREX MP-2 magnetometer.  

S p e c i f i c a t i o n s  on t h e s e  i n s t r u m e n t s  can  b e  found a t  t h e  
back of t h i s  r e p o r t .  

SURVEY PROCEDURE 

A s m a l l  g r i d  w a s  c u t  on p r o p e r t y .  L i n e s  were o r i e n t e d  
t o  cross t h e  r e g i o n a l  s t r i k e  of  t h e  r o c k s  a t  r i g h t  a n g l e s .  A b a s e  l i n e  
( b e a r i n g  334 ) w a s  pu t  i n  and s i x  c r o s s  l i n e s  lkm i n  l e n g t h  and spaced  
lOOm a p a r t  were e s t a b l i s h e d .  The c u t t i n g  of t h i s  g r i d  was o n l y  
p a r t i a l l y  s u c c e s s f u l  d e s p i t e  a good e f f o r t  by t h e  l i n e  c u t t i n g  crew. 
The topography and bush c o n d i t i o n s  made p r o g r e s s  ex t r eme ly  slow. 
Working on t h e  c u t  l i n e s  w i t h  t h e  geophys ica l  equipment was i m p r a c t i c a l  
i n  many areas t h u s  t h e  coverage  i s  n o t  complete .  The rough topography 
a l s o  r e q u i r e d  t h a t  t h e  l i n e s  by a c c u r a t e l y  secant -cha ined  t o  a l l o w  
t o p o g r a p h i c a l  c o r r e c t i o n s  t o  be  a p p l i e d  t o  t h e  H.E.M. d a t a .  

0 

The H.E.M. d a t a  w a s  r eco rded  a t  1777Hz and 444Hz. The 
c o i l  s e p a r a t i o n  was always 200m h o r i z o n t a l .  C o r r e c t i o n s  f o r  t h e  c o i l  
s e p a r a t i o n  v a r i a t i o n  w i t h  t h e  s l o p e  were made t o  t h e  in-phase  d a t a .  



c 

The magne t i c  s u r v e y i n g  w a s  done w i t h  a t o t a l  f i e l d  
p r o t o n  magnetometer.  Th? s e n s o r  w a s  c a r r i e d  on a back-pack which 
r e d u c e s  t h e  a c c u r a c y  t o  - 5 gammas. 
p e r i o d i c a l l y  t o  e n s u r e  a g a i n s t  e r r o r s  due t o  d i u r n a l  d r i f t  of  t h e  
e a r t h ' s  magne t i c  f i e l d .  
l i n e s .  

A b a s e  s t a t i o n  was occupied 

Data w a s  r eco rded  a t  25m i n t e r v a l s  a l o n g  t h e  

DISCUSSION OF RESULTS 

Due t o  t h e  problems w i t h  t h e  g r i d ,  l i n e  3N i s  t h e  o n l y  
l i n e  t h a t  t h e  e l e c t r o m a g n e t i c  system w a s  used on. T h i s  l i n e  l i e s  
lOOm below t h e  showing t h u s  i s  a good test of any s o u t h e r n  e x t e n s i o n  
of t h e  m i n e r a l i z a t i o n .  There i s  a n  i n d i c a t i o n  of  a v e r y  weak conduc to r  
a t  1+25W, however, a much h i g h e r  f r equency  (V.L.F. r ange )  s i g n a l  i s  
needed t o  e x c i t e  t h i s  t y p e  of  conduc to r .  Another s t r o n g e r  conduc to r  
w a s  picked up a t  3+95W. T h i s  conduc to r  i s  weak and o r i g i n a t e s  from a 
s o u r c e  40m deep.  These t y p e s  o f  r e s p o n s e  a re  more t y p i c a l  of t h i n  
veins a n d / o r  f a u l t  zones.  

The c o n d u c t i v i t y  of  m i n e r a l i z e d  samples  from t h e  a d i t  
area w a s  checked w i t h  a ohmmeter and found t o  b e  v e r y  v a r i a b l e .  Some 
samples  appeared t o  be  v e r y  z i n c  r i c h  which p robab ly  e x p l a i n s  t h e  
poor  c o n d u c t i v i t y  i n  some samples .  

Most of  t h e  g r i d  w a s  covered w i t h  t h e  magnetometer.  
The magnet ic  anomal i e s  t o  t h e  w e s t  o f  t h e  b a s e l i n e  on L 4N are 
r e l a t e d  t o  p y r r h o t i t e  m i n e r a l i z a t i o n  e s p e c i a l l y  t h e  s h a r p  r e v e r s a l  
c l o s e  t o  t h e  b a s e l i n e .  These anomal i e s  a r e  t y p i c a l  of  narrow s o u r c e s  
c l o s e  t o  t h e  s u r f a c e  and a p p e a r  t o  ex tend  t o  t h e  n o r t h  w i t h i n  t h e  
canyon. The magne t i c  anomal i e s  a l s o  c o n t i n u e  weakly t o  t h e  s o u t h  a t  
l ea s t  a s  f a r  as L 3 N .  The t h i c k e n i n g  of  t h e  overburden s o u t h  o f  3+75N 
t e n d s  t o  o b s c u r e  t h e  magnet ic  r e s p o n s e .  The magne t i c s  s u g g e s t  a 
s t e e p  w e s t  d i p  which a g r e e s  w i t h  t h e  geology.  The magne t i c  s u s c e p t i b i l i t y  
of m i n e r a l i z e d  samples  from t h e  a d i t  var ies  g r e a t l y .  Some w e l l  
m i n e r a l i z e d  s a m p l e s  a r e  v i r t u a l l y  non-magnetic,  whereas  o t h e r s  a re  
s t r o n g l y  magnet ic .  The magne t i c  r e s p o n s e s  of t h e  e a s t s i d e  of L 4N l i e  
w i t h i n  t h e  g r a n i t e  and are p robab ly  r e l a t e d  t o  m a g n e t i t e  

CONCLUSION 

The l i m i t e d  amount of g e o p h y s i c a l  work h a s  n o t  p rov ided  
much encouragement f o r  a l a r g e  massive s u l p h i d e  d e p o s i t  w i t h i n  l O O m  of  
t h e  s u r f a c e  a l o n g  L 3N. The p r o p e r t y  s t i l l  h a s  a l o t  o f  p o t e n t i a l  and 
shou ld  n o t  be  dropped on t h e  b a s i s  of  t h e  g e o p h y s i c a l  work. A more 
complete  g e o p h y s i c a l  cove rage  of  t h e  g r i d  would have been p r e f e r a b l e .  
A V.L.F. s u r v e y  would be  more e f f e c t i v e  a t  mapping small mass ive  v e i n s ,  
however, t h i s  a l s o  would be  a d i f f i c u l t  su rvey  t o  c a r r y  o u t .  The 
d a t a  would have t o  b e  c o r r e c t e d  f o r  topography.  

The d e c i s i o n  on any f u r t h e r  work is p r i m a r i l y  a 
g e o l o g i c a l  d e c i s i o n .  Combining t h e  knowledge o f  t h e  p r o p e r t y  w e  
o b t a i n e d  t h i s  summer w i t h  t h a t  of t h e  p r e v i o u s  o p e r a t o r s ,  one  can  come 
up w i t h  a d r i l l  h o l e  l o c a t i o n  t h a t  would tes t  t h e  b e s t  i n f o r m a t i o n  and 
p o t e n t i a l  o f  t h e  p r o p e r t y .  
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To t e s t  t h e  s o u t h e r n  e x t e n s i o n  of t h e  showing 

c o l l a r  - 3+90Noand 2+00W 
d i p  - minus 4 5  
az imuth  - 89 
d e p t h  - 140 meters 

0 

The weak conductor  a t  3+95W on L 3N may become a d r i l l  
t a r g e t  i f  t h e r e  i s  some s u p p o r t i n g  g e o l o g i c a l  i n f o r m a t i o n .  

I f  f u r t h e r  g e o p h y s i c a l  work i s  t o  b e  c a r r i e d  o u t  I 
recommend VLF a n d / o r  1 . P . - R e s i s t i v i t y  coverage .  
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STATEMENT OF QUALIFICATION 

1. I a m  a g r a d u a t e  of t h e  U n i v e r s i t y  of B r i t i s h  Columbia. 

B.Sc. 1971, major i n  Geophysics.  S i n c e  g r a d u a t i o n ,  I have  

worked one year a s  a J u n i o r  Mine Geo log i s t  and e i g h t  y e a r s  as 

an  E x p l o r a t i o n  Geophys ic i s t .  C u r r e n t l y  employed as a Mining 

P r o j e c t  Geophys ic i s t  f o r  A q u i t a i n e  Company of Canada Limi ted .  

2. I a m  a member of t h e  A s s o c i a t i o n  of  P r o f e s s i o n a l  Eng inee r s ,  

G e o l o g i s t s  and G e o p h y s i c i s t s  of A l b e r t a .  

3. I a m  a l s o  a n  a c t i v e  member of t h e  S .E.G. ,  C.S.E.G. and t h e  

C. I .M.M. 

G. Hendrickson.  



MP-2 

P r o t o n  P recess ion  Magnetometer 

I. General  I n f o r m a t i o n  

The MP-2 i s  a p o r t a b l e  one gamma p r o t o n  p r e c e s s i o n  magnetometer 
s u i t a b l e  f o r  f i e l d  survey o r  base s t a t i o n  use. The t o t a l  i n t e n s i t y  o f  
t h e  magnet ic f i e l d  i s  measured and d i s p l a y e d  on a f i v e  d i g i t  l i g h t  e m i t t i n g  
d i o d e  (LED) readout  w i t h i n  3.7 seconds. As no l e v e l i n g  i s  r e q u i r e d ,  a 
r a p i d  survey i s  p o s s i b l e  t o  a h i g h  accuracy anywhere on t h e  ea r th .  An 
o p t i o n a l  low temperature k i t  c o n v e r t s  t h e  i ns t rumen t  e a s i l y  f o r  w i n t e r  use. 
The sensor i s  e i t h e r  s t a f f  mounted, o r  c a r r i e d  i n  a backpack. Two separa te  
at tachment j o i n t s  o r i e n t  t h e  sensor f o r  e i t h e r  p o l a r  o r  e q u a t o r i a l  use. 

11. S p e c i f i c a t i o n s  

The MP-2 has t h e  f o l l o w i n g  s p e c i f i c a t i o n s :  

R e s o l u t i o n  

T o t a l  F i e l d  Accuracy 

Range 

I n t e r n a l  Measur ing 
P r og r amme 

E x t e r n a l  T r i g g e r  

D i s p l a y  

Data Output 

Grad ien t  To le rance  

Power Source 

Sensor 

Harness 

Opera t i ng  Temperature 
Range 

1 Gamma 

2 I Gamma over  f u l l  o p e r a t i n g  range. 

20,000 t o  100,000 gammas i n  25 o v e r l a p p i n g  
steps. 

S i n g l e  r e a d i n g  - 3.7 seconds. R e c y c l i n g  
f e a t u r e  p e r m i t s  automat ic  r e p e t i t i v e  read ings  
a t  3.7 seconds i n t e r v a l s .  

E x t e r n a l  t r i g g e r  i n p u t  p e r m i t s  use o f  sampl ing 
i n t e r v a l s  longer  t h a n  3.7 seconds. 

5 d i g i t  LED ( L i g h t  Emi t t i ng  Diode) readout  
d i s p l a y i n g  t o t a l  magnet ic f i e l d  i n  gammas o r  
norma 1 i zed b a t t e r y  vo 1 t age. 

M u l t i p l i e d  p r e c e s s i o n  f requency and g a t e  t i m e  
o u t p u t s  f o r  base s t a t i o n  r e c o r d i n g  c s i n g  
i n t e r f a c i n g  o p t i o n a l l y  a v a i l a b l e  f r o m  S c i n t r e x .  

Up t o  5000 gammas/metre. 

8 a l k a l i n e  " D "  c e l l s  p r o v i d e  up t o  25,000 
read ings  a t  25OC under reasonable s i g n a l / n o i s e  
c o n d i t i o n s  ( l e s s  a t  lower temperatures) .  Premium 
carbon-zinc c e l l s  p r o v i d e  about 40% o f  t h i s  
number. 

O m n i d i r e c t i o n a l ,  sh ie lded ,  n o i s e - c a n c e l l i n g  
d u a l  c o i l ,  o p t i m i z e d  f o r  h i g h  g r a d i e n t  t o l e r a n c e .  

Complete f o r  o p e r a t i o n  w i t h  s t a f f  o r  back pack 
sensor. 

-35OC t o  +6OoC 



Size 

Weights 

Console, w i th  b a t t e r i e s :  

Sensor: 80 x 150 mm. 
S t a f f :  30 x 1550 mm. (extended) 

30 x 600 mm. (collapsed) 

80 x 160 x 250 mm. 

Console, w i th  b a t t e r i e s :  1 . 8  kg. 
Sensor: 1.3 kg 
Sta f f :  0 .6  kg 



Five frequencies: 1?1,222,444, B B ~  and 1777 HZ. 

Maximum caupled 0 hcrrizontall-loop 3 operation with 
reference cable. 

a Minimum coupled operation with reference cable. 
Vertical-loop aperation without reference cable. 

Coil separations: 50, *SBB, '9EKl, ZC3a 2!33 and 3QCi m. 
Qwitk cable I CJP 20c%,380,4C3C3il,6Q&b,8Rt3 and 'liBOCJ ft;. 

Reliable data Ppom depths erf up to 2W3m 0706-kln 
Built- in voice tzommunieatiow circuitry w&k cable. 

1 Til% m e t e r s  t a  c o n t r o l  coil o r i e n t a t i s n .  

1 --- --: 

-.-I 

. SPEClFICATI(=aNS 

Frequencies : 'i4'l, 222, 444, and 4 7 7 7  H+ 

Modes af Operation: MAX: Transmitter coil plane and re- 
ceiver coil plane horizontal 
(Max-mupled ; Hor.izontal-loop 
inode]. Used with refer.cable 

M I N: Transmitter coil plane hmzcn. 
t;al d receiver coil plane ver- 
tical (Min-coupled mode). 
Used wich reference cable. 

V. L. : Transrnrtcer coil plane verti- 
cal and receiver coil plane mi- 
zontal [Vertical-loop mode l .  
Used without  reference 
cab le ,  in parallel lines. 

Coil separations: 5CJ,700, I s ,  2M3, 250 and 300 m 
[MMIEI or 200. 300,400,600, 
800 and IOU0 ft CWIMIUFI. 
Coil -rations in VL.mode rioC re- 
atric'ced t o  fixed values. 

Parameters Read: - Iri-Phase and Quadrsture cornpo- 
rents of &e secondary fie16 in 
MAX and MIN modes. 

- Tilt-angle of the total field in VL. 
NlOdf:. 

?2 cad outs : - Auconiatic, direct readout on 
90ri.irii (3.5") edyewise mecers 
in MAX and MIN niodes. No null- 
ing or  compensation necessary. 

- l i l t  angle and null in 90mm edge- 
wise meters in V.L.mode. 

Sjc;d'e R a n g e s  : In-Phase: t 2 0 Y . ,  t100% by push- 

Quadrature: +20%, +-loo% by push- 

Tilt: t 75 slope . 
Null [VLJ: Sensitivity adjustable 

but ton switch. 

but ton switch. 

%lid by separation switch. 

;rl e a cl a bi l i t  y : In-Phase and Quadrature : 0 25 % 
to 0.5% ; T i l t :  1 %  . 

... - 

Repeatability : *0.25% to *I% normally, depending 
on condiciwrs. frequencies and coil 
separation used. 

Transmitter Qutput: - 1 1 1 Hz : 6oOAtm2 - 222Hz : 550Atm2 - 4 4 4 H z  : 3CUAtm2 - 8 8 8 H z  : 150Atm2 
- 'i777Hz : 7 5 ~ t m 2  

Receiver Eiacteries: SV trans. radio type batteries (4). 
Life: approx. 35hrs. continuous du- 
t y  (alkaline, 0.5 Ah). less in cold 
weather. 

Transmitter Rechargeable gel-type batteries. 
5 a t t e r i e s :  Total capacity: 24V ,  9 A h .  

[Two 14.4V 1A chargers supplied). 

Reference Cable : Light weight 2-conductor teflon 
cable for minimum frrction. Unshleld- 
ed. A I  reference cables optional 
a t  extra cost. Pleaes specify. 

Voice Link: Builc-in in tercom sys tem for 
voice communication between re- 
ceiver and transmitter operators 
in MAX and MIN modes, via re- 
ference cable. 

lndicatar l ights:  Built-in signal wd reference wem- 
ing lights t o  indicate erroneous 
readings. 

Temperature Aange: -4O'C t o  +60"C C-4WFt~+140"Fl. 

Receiver l.\,'eiqht: 6kg C13 Ibs.1 

Trensrnitzt,r:c 'Weight: 26 kg [ 57 Ibs.1 

Shipping W../r+ight: Typically 1OOkg (2201bs.l. with 
one of each reference cable 
length. 
Shipped in two fieldlshippiqg cases. 








