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REPORT ON 
HELICOPTERBORIiE AEROMAGNETIC SURVEY 

SPOUT LAKE AREA,  FOR 
AMAX EXPLORATION I N C .  

PREFACE 

' Magnet ic  s u s c e p t i b i l i t y  may change p e r c e p t i b l y  f r o m  

one  l i t h o l o g i c  u n i t  t o  a n o t h e r ;  t h u s  a c c u r a t e  d e t a i l e d  mapping 

of t h e  geomagnet ic  f i e l d  o f t e n  p r o v i d e s  v a l u a b l e  i n f o r m a t i o n  

a b o u t  s u b s u r f a c e  geo logy ,  even  i n  h e a v i l y  d r i f t  c o v e r e d  areas. 

Aeromagnet ic  s u r v e y i n g  can  a i d  i n  t h e  d e l i n e a t i o n  of b u r i e d  

c o n t a c t s  and d i s r u p t i o n s ,  o r  t h e  l o c a t i o n  of areas of p o s s i b l e  

p l u t o n i c  d i f f e r e n t i a t i o n .  O f t e n  l oca l  m a g n e t i c  p a t t e r n s  

associated w i t h  known ore b o d i e s  can  be i d e n t i f i e d ,  and  t h e  

e x i s t e n c e  of s i m i l a r  v a r i a t i o n s  i n  magne t i c  i n t e n s i t y  else- 

where may l e a d  t o  t h e  d i s c o v e r y  of new ore bodies.  

INTRODUCTION 

I n  March, 1972,  S .  L.  Sandner  & Associates of 

Vancouver ,  B .C . ,  conducted  a n  a i r b o r n e  magnetometer  s u r v e y  

over a 6 5  s q u a r e  m i l e  area ,  1 2  a i r  m i l e s  n o r t h  of Lac l a  Hache 

in t h e  C l i n t o n  Mining D i v i s i o n  of B r i t i s h  Columbia.  A t o t a l  

of l i n e  m i l e s  of t o t a l .  i n t e n s i t y  a i r b o r n e  magnetometer  

s u r v e y i n g  w a s  f lown.  T h i s  r e p o r t  d e s c r i b e s  t h e  i n s t r u m e n t a -  

t i o n ,  f i e l d  p r o c e d u r e ,  da t a  p r o c e s s i n g  and d i s c u s s i o n  of t h e  

r e s u l t s  o b t a i n e d .  

INTRODUCTION TO AEROiMAGNETOMETRY 

The e a r t h  h a s  a m a g n e t i c  f i e l d  which i s  b a s i c a l l y  

t h a t  o f  a magne t i c  d i p o l e .  The re  a re ,  however ,  major and  

minor d i v e r g e n c e s  from t h e  b a s i c  d i p o l a r  f i e l d .  Major d i v e r -  
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gences  a re  i n t e r p r e t a b l e  as i n d i c a t i o n s  of s t r u c t u r e  w i t h i n  

t h e  g e o i d  p r o p e r  and are o f  mos t ly  academic i n t e r e s t .  

d i f f e r e n c e s  a re  of more i n t e r e s t  t o  t h e  m i n e r a l  prospector 

s i n c e  t h e y  may be a t t r i b u t a b l e  t o  l oca l  v a r i a t i o n s  i n  e i t h e r  

t h e  f e r r o m a g n e t i c  s u s c e p t i b i l i t y  o r  t h e  n a t u r a l  r o c k  magne- 

t i s m ,  or both.  S i n c e  f e r r o m a g n e t i c  s u s c e p t i b i l i t y  a n d  n a t u r a l  

r o c k  magnetism change measurably  from one  r o c k  t y p e  t o  a n o t h e r ,  

a c c u r a t e  d e t a i l e d  mapping o f  t h e  l o c a l  geomagne t i c  f i e l d  of t e n  

p r o v i d e s  v a l u a b l e  i n f o r m a t i o n  a b o u t  t h e  s u b s u r f a c e  geo logy  

(even i n  h e a v i l y  d r i f t - c o v e r e d  areas)  . 
c a n  p r o v i d e  i n f o r m a t i o n  a b o u t  t h e  t y p e ,  g e n e r a l  a t t i t u d e ,  con- 

f i g u r a t i o n  and c o m p l e x i t y  o f  t h e  g e o - s u p e r s t r u c t u r e .  Local 

e l e m e n t s  a s s o c i a t e d  w i t h  known ore b o d i e s  can  o f t e n  be i d e n t i -  

f i e d ,  and t h e  e x i s t e n c e  of s i m i l a r  l o c a l  e l e m e n t s  e l s e w h e r e  

may l e a d  t o  t h e  d i s c o v e r y  of new ore b o d i e s .  Aeromagnet ic  

p r o s p e c t i n g  c a n  b e  a p p l i e d  t o  t h e  d e l i n e a t i o n  of b u r i e d  con- 

t ac t s  and d i s r u p t i o n s ,  o r  t h e  l o c a t i o n  of areas of p o s s i b l e  

Minor 

Aeromagnet ic  s u r v e y s  

p l u t o n i c  d i f f e r e n t a t i o n  and  i t s  v a r i e d  p r o d u c t s .  

LOCATION AND ACCESS 

1 
I 

The s u r v e y  area c o v e r e d  by t h i s  r e p o r t  i s  a p p r o x i -  

m a t e l y  c e n t e r e d  a t  Spou t  Lake,  l a t i t u d e  51° 5 8 '  N a n d  l o n g i t u d e  

121O 2 2 '  W (N.T.S.  92-P/14 and 93-A/3), 1 2  m i l e s  n o r t h  of t h e  

town of L a c  l a  Hache i n  C e n t r a l  B r i t i s h  C o l u m b i a .  

Access t o  t h e  s u r v e y  area i s  g a i n e d  by a m a i n t a i n e d  

(snow plowed i n  w i n t e r )  road t u r n i n g  o f f  a t  t h e  v i l l a g e  of 
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Lac l a  Hache, t h e n  n o r t h e r l y  1 5  m i l e s  t o  S p o u t  Lake.  A c c o m -  

modat ions  and r a d i o - t e l e p h o n e  communication f a c i l i t i e s  are  

a v a i l a b l e  a t  Ta-hee-na Lodge on t h e  w e s t e r n  end  of  S p o u t  Lake.  

GENERAL SETTING 

The area c o v e r e d  by t h i s  report  l i es  i n  t h e  n o r t h e r n  

r e g i o n  of t h e  Thompson P l a t e a u ,  a p h y s i o g r a p h i c  s u b d i v i s i o n  of 

t h e  I n t e r i o r  P l a t e a u .  The maximum r e l i e f  of t h e  p r o p e r t y  i s  

a p p r o x i m a t e l y  4 , 8 0 0  f e e t ,  b u t  t h e  mean e l e v a t i o n  i s  3 , 7 0 0  feet  

above s e a - l e v e l .  

The g e n e r a l  geo logy  of t h e  area consists of t h e  

Nicola Group r o c k s ,  i n t r u s i v e  r o c k s  and g l a c i a l  d e p o s i t s .  The 

Nicola Group f o r m a t i o n  i s  assumed t o  be of Upper Tr iass ic  age .  

The i n t r u s i v e  rocks are s i m i l a r  i n  g e n e r a l  c o m p o s i t i o n  and  

p r o b a b l y  a l so  i n  a g e  t o  t h e  Guichon B a t h o l i t h  ( 1 9 0  m i l l i o n  

y e a r s ) .  A u g i t e  a n d e s i t e  f lows  and  breccia (Nicola Group) 

cover t h e  s o u t h e a s t  p a r t  of t h e  p r o p e r t y .  The v o l c a n i c  r o c k s  

compr i se  a number o f  d i v e r s e  t y p e s ,  b u t  may be v e r y  l a r g e l y  

grouped  under  t h e  g e n e r a l  term of g r e e n s t o n e .  A s s o c i a t e d  w i t h  

t h e  l a v a s  are t u f f s ,  breccias,  and a g g l o m e r a t e s  t h a t  a l so  v a r y  

i n  c o l o u r  and a p p e a r a n c e .  Among t h e  l a v a s  t h e  m o s t  common 

t y p e  i s  a g rey -g reen  t o  b r i g h t  g r e e n ,  f i n e - g r a i n e d  r o c k  t h a t  

shows much a l t e r a t i o n  t o  c h l o r i t e ,  c a l c i t e  and e p i d o t e .  A 

v e r y  s i m i l a r  r o c k  c a r r i e s  p h e n o c r y s t s  of h o r n b l e n d e ,  which i n  

many i n s t a n c e s  h a s  deve loped  by u r a l i t i c  a l t e r a t i o n  of a u g i t e .  

The g roup  a l s o  i n c l u d e s  a number of f e l d s p a r  p o r p h y r i e s .  The 

P o r p h y r i t i c  t y p e s  g e n e r a l l y  show less a l t e r a t i o n .  
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Rocks o f  N i c o l a  Group e x h i b i t  a c o n s i d e r a b l e  a l t e r a -  

t i o n  a l o n g  t h e  c o n t a c t  of t h e  b a t h o l i t h  on t h e  e a s t  p a r t  of 

t h e  p r o p e r t y  and are  a p p a r e n t l y  more deformed t h a n  t h e  younger  

r o c k s .  

P r imary  rock- forming  m i n e r a l s  i n  t h e  b a t h o l i t h  are  

h o r n b l e n d e - b i o t i t e ,  q u a r t z  d i o r i t e ,  and g r a n o d i o r i t e .  The 

r o c k  i s  medium g r a i n e d  w i t h  p l a g i o c l a s e  showing p r e f e r r e d  

o r i e n t a t i o n .  C h l o r i t e  and e p i d o t e  are  w i d e s p r e a d  t h r o u g h o u t  

the b a t h o l i t h  i n  j o i n t s  o r  o t h e r  f r a c t u r e s ,  commonly accom- 

p a n i e d  by copper  s u l p h i d e s .  

G l a c i a l  d e p o s i t s  m a n t l e  bed rock  on t h e  w e s t  s i d e  of 

the p r o p e r t y .  

The o c c u r r e n c e  of several  a g e s  o f  i n t r u s i v e  r o c k s ,  

of e x t e n s i v e  f r a c t u r i n g ,  and of c o p p e r  m i n e r a l i z a t i o n  p r o v i d e s  

a combina t ion  s u g g e s t i n g  t h a t  t h e  area i s  g e o l o g i c a l l y  com- 

p a r a b l e  t o  coppe r  p r o d u c i n g  areas t o  t h e  s o u t h .  

* (1) B u l l e t i n  N o .  56 ,  K .  E .  N o r t h c o t e ,  Geology and  

Geochronology of t h e  Guichon Creek B a t h o l i t h .  

B r i t i s h  Columbia Department  of Mines and  

P e t r o l e u m  Resources  , 1 9 6 9 .  

( 2 )  G.S.C.  M e m o i r  243, H .  M. A .  R i c e ,  Geology and  

M i n e r a l  D e p o s i t s  of  t h e  P r i n c e t o n  Map-Area, 

B r i t i s h  Columbia.  Department  o f  Mines and  

T e c h n i c a l  Su rveys ,  1 9 6 0 .  
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(3) G.S.C. M e m o i r  249, W. E .  C o c k f i e l d ,  Geology and 

' M i n e r a l  D e p o s i t s  o f  Nicola Map-Area, B r i t i s h  

Columbia.  Department o f  Mines and T e c h n i c a l  

S u r v e y s ,  1961. 

( 4 )  Annual R e p o r t ,  M i n i s t e r  o f  Mines and P e t r o l e u m  

Resources ,  B r i t i s h  Columbia,  1966.  

AIRBORNE FIELD PROCEDURE 

The t o t a l  i n t e n s i t y  of t h e  geomagnet ic  f i e l d  w a s  

measured and  r e c o r d e d  a l o n g  72  f l i g h t  l i n e s ,  f l own  i n  a g e n e r a l  

east-west d i r e c t i o n .  Two t i e  l i n e s  w e r e  f lown c o n s e c u t i v e l y  i n  

a n o r t h - s o u t h  d i r e c t i o n .  

The s u r v e y  w a s  f lown i n  a B e l l  J e t  Ranger 2 0 6 A  towing  

a n  a i r  f o i l  s e n s o r  w i t h  a V a r i a n  V4937A p r o t o n  p r e c i s s i o n  m a g -  

netometer  (+ - 1 Gamma), V a r i a n  SDV 4991 d i g i t a l  p a p e r  punch 

r e c o r d e r  and  a Neyhard Automax 35 m.m.  p u l s e  camera.  The 

t e r r a i n  c l e a r a n c e  w a s  r e c o r d e d  w i t h  a Bonzar p u l s e  t y p e  r a d a r  

a 1 t i m e  t e  r . 
Analog r e c o r d s  were made of  t h e  t o t a l  m a g n e t i c  f i e l d  

i n t e n s i t y  and  t e r r a i n  c l e a r a n c e  d u r i n g  f l i g h t .  

A t  one second  i n t e r v a l s ,  t h e  f i e l d  a m p l i t u d e  and  

f i d u c i a l  number were r e c o r d e d  on punch t a p e  by t h e  d i g i t a l  

r e c o r d i n g  sys tem.  A t  t h i r t y  second  i n t e r v a l s ,  t h e  t i m e  and 

l i n e  number were punched on t h e  t a p e .  A t  f i v e  s e c o n d  i n t e r v a l s ,  

a s p l i t  image camera s i m u l t a n e o u s l y  pho tographed  (1) t h e  t e r r a i n ,  

Iv 
I .  
i 
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and ( 2 )  t h e  c l o c k  and f i d u c i a l  d i s p l a y  p a n e l .  

t e r r a i n  pho tograph  i s  b o r d e r e d  by a pho tograph  of t h e  c l o c k ,  

and  f i d u c i a l  number. 

Thus,  e a c h  

A ground  magnetometer mon i to red  t h e  geomagnet ic  

f i e l d  d u r i n g  t h e  s u r v e y .  

S o l a r  f l a r e  warn ings  and p r e d i c t i o n s ,  i s s u e d  d a i l y  

a t  the Space D i s t u r b a n c e  F o r e c a s e  C e n t r e  i n  Bou lde r ,  Colorado, 

were used  t o  s c h e d u l e  t h e  f l i g h t  d u r i n g  a m a g n e t i c a l l y  q u i e t  

p e r i o d .  

The punch t a p e ,  c h a r t  and  s t r i p  pho tograph  p r o c e s s i n g  

is d e s c r i b e d  i n  t h e  f o l l o w i n g  s e c t i o n .  

t i o n s  a re  i n  Appendix I .  

I n s t r u m e n t  s p e c i f i c a -  

DATA PROCESSING 

The da t a  p r o c e s s i n g  p r o c e d u r e  c o n s i s t e d  of f o u r  s t e p s  

d i s c u s s e d  under  t h e  f o l l o w i n g  h e a d i n g s :  

1. F l i g h t  l i n e  X-Y p o s i t i o n i n g .  

2 .  E d i t i n g  of t h e  p a p e r  t a p e .  

3.  T a b u l a t i o n  of c r i t i c a l  f i d u c i a l  numbers 
and  t h e i r  X-Y c o - o r d i n a t e s .  

4 .  Contour  p l o t t i n g .  

1. F l i g h t  L i n e  X-Y P o s i t i o n i n g  

From t h e  a i r c r a f t ,  w h i l e  t h e  l i n e s  were b e i n g  f l o w n ,  

t h e  f l i g h t  l i n e s  w e r e  r o u g h l y  p o s i t i o n e d  on government  a e r i a l  

p h o t o g r a p h s .  I n  t h e  o f f i c e ,  t h e  b e g i n n i n g  and end  of e a c h  
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, w  
f l i g h t  l i n e  w a s  marked on t h e  s t r i p  p h o t o g r a p h s .  

6 Associates  p e r s o n n e l  t r a n s f e r r e d  t h e  f l i g h t  l i n e s  o n t o  a 

mosaic p r e p a r e d  f rom t h e  government p h o t o s .  

S .  L. Sandner  

An X-Y c o - o r d i n a t e  s y s t e m  w a s  super imposed  on t h e  

f l i g h t  l i n e  mosaic w i t h  +Y n o r t h  and +X e a s t  (see F i g u r e  4 ) .  

Thus,  e v e r y  p o s i t i o n  a l o n g  a f l i g h t  l i n e  w a s  d e f i n e d  i n  t e r m s  

of X (number o f  f e e t  e a s t  of t h e  o r i g i n )  and  Y (number of  f e e t  

n o r t h  o f  t h e  o r i g i n ) ,  and h a s  a c o r r e s p o n d i n g  m a g n e t i c  v a l u e  

i n  gammas. 

2. E d i t i n g  of t h e  Paper Tape 

A computer  p r i n t e d  l i s t i n g  of the c o n t e n t s  of t h e  

p a p e r  t a p e  was made and compared w i t h  t h e  ana logue  r e c o r d  as a 

gua rd  a g a i n s t  p o s s i b l e  machine or  o p e r a t o r  error.  

3 .  T a b u l a t i o n  of C r i t i c a l .  F i d u c i a l  Numbers 

The f i r s t  and  l a s t  f i d u c i a l  number on each  l i n e  w e r e  

t a b u l a t e d  a l o n g  w i t h  t h e i r  X-Y c o - o r d i n a t e s .  

p o i n t s  where t h e  f l i g h t  l i .ne  changed d i r e c t i o n  were t a b u l a t e d  

a l o n g  w i t h  the a p p r o p r i a t e  f i d u c i a l  number. 

i n f o r m a t i o n  w a s  t h e n  keypunched o n t o  computer  c a r d s .  

I n  a d d i t i o n ,  

The t a b u l a t e d  

4 .  Contour  P l o t t i n g  

The punch t a p e  i n f o r m a t i o n  w a s  i n p u t  t o  a computer ,  

a l o n g  w i t h  t h e  X-Y c o - o r d i n a t e s  of t h e  s t a r t ,  e n d  and any 

changes  of d i r e c t i o n  t h a t  may have  o c c u r r e d  i n  t h e  f l i g h t  l i n e .  

The d a t a  sampl ing  i n t e r v a l  a l o n g  t h e  f l i g h t  l i n e s  w a s  r o u g h l y  

i 
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200 fee t .  The magnetometer  r e a d i n g s  w e r e  e v e n l y  s p a c e d  a l o n g  

t h e  l i n e  segments  and p o s t e d  by a c o m p u t e r - p l o t t e r  u n i t .  The 

p o s t e d  v a l u e s  were . than  hand c o n t o u r e d  a t  a c o n t o u r  i n t e r v a l  

of 1 0 0  gammas. 

DISCUSSION O F  AIRBORNE DATA - 

T h i s  s e c t i o n  i s  i n t e n d e d  as a n  a i d  t o  g e o l o g i c  i n t e r -  

p r e t a t i o n  of  t h e  a i r b o r n e  g e o p h y s i c a l  s u r v e y  d a t a .  

I n  g e n e r a l ,  g e o p h y s i c a l  f e a t u r e s  which can  o r i g i n a t e  

f r o m ,  or are a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n  a r e  used  t o  l o c a l i z e  

f a v o u r a b l e  s i tes  f o r  more i n t e n s i f i e d  e x p l o r a t i o n .  The p r e s e n c e  

of c e r t a i n  m i n e r a l s  (e .g .  m a g n e t i t e ) ,  a n d  g e o l o g i c  f e a t u r e s  

(e.g. f a u l t i n g )  a re  d e t e c t a b l e  f r o m  g e o p h y s i c a l  o b s e r v a t i o n s .  

F a u l t i n g  i s  sometimes e x p r e s s e d  i n  a m a g n e t i c  map as  a s t e e p  

g r a d i e n t  or m a g n e t i c  l o w .  Magne t i c  h i g h s  c a n  be c a u s e d  by  

i n c r e a s e d  c o n c e n t r a t i o n s  of m a g n e t i c  m i n e r a l s .  

C o n t a c t  be tween two d i f f e r e n t  r o c k  t y p e s  or p h a s e  

d i f f e r e n c e s  w i t h i n  t h e  s a m e  r o c k  t y p e  o f t e n  are e x p r e s s e d  as 

modera t e  g r a d i e n t  a l o n g  t h e  i n t e r f a c e .  T h i s  e f f e c t .  i s  related 

t o  t h e  d i f f e r e n c e  i n  m a g n e t i c  s u s c e p t i b i l i t y  be tween t h e  t w o  

rock t y p e s .  

I n  g e n e r a l ,  t h e  g e o p h y s i c a l  d a t a  f r o m  a s u r v e y  of t h i s  

t y p e  can  o n l y  be e v a l u a t e d  a f t e r  a d e t a i l e d  e x a m i n a t i o n  and  com- 

p a r i s o n  of t h e  g e o p h y s i c a l  d a t a ,  t e r r a i n  c l e a r a n c e  c h a r t s ,  a i r  

pho tographs  and  government  pho tograph  mosa ic .  For i n s t a n c e ,  a n  

anomaly on t h e  m a g n e t i c  map may be due t o  a n  o c c u r r e n c e  of 
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c o n c e n t r a t e d  magne t i c  m i n e r a l s .  However, r e l a t i v e  t o  t h e  

o t h e r  m a g n e t i c  p e a k s  i t  may be p a r t i a l l y  i n f l u e n c e d  by t e r r a i n  

clearance.  Thus,  an anomaly a d j a c e n t  t o  it may p r o v e  t o  have  

a n  e q u a l  c o n c e n t r a t i o n  of m a g n e t i c  m i n e r a l s .  

COMMENTS ON RESULTS 

Low l e v e l  a i r b o r n e  m a g n e t i c  s u r v e y  g ives  many d e t a i l s  

of the s i n g l e  m a g n e t i c  anomaly shown on t h e  government  aeromag- 

n e t i c  map. The t o t a l  i n t e n s i t y  c o n t o u r  map ( F i g u r e  5 )  d i s p l a y s  

v e r y  complex b u t  v e r y  i n t e r e s t i n g  r e s u l t s .  

O f  major i n t e r e s t  i s  t h e  c o n t a c t  of Nicola Group 

r o c k s  w i t h  i n t r u s i v e  r o c k s  s o u t h - e a s t  o f  Spou t  Lake .  The m o s t  

s i g n i f i c a n t  m a g n e t i c  f e a t u r e  i s  t h e  v o l c a n i c  i n t r u s i v e  anomaly 

w i t h  h i g h  s u r r o u n d i n g  r i d g e s  and a n  ex t r eme  l o w  i n  t h e  c e n t r e .  

T h i s  u n u s u a l  m a g n e t i c  f e a t u r e  i s  shaped  l i k e  a v o l c a n i c  cone.  

A v e r y  broad h i g h  anomaly i s  o b s e r v e d  a l o n g  t h e  c o n t a c t .  The 

eas t  s i d e  of t h e  anomaly h a s  v e r y  s t e e p  g r a d i e n t ;  t h e  w e s t  s i d e  

i s  more g e n t l e .  

T h i s  p a t t e r n  resembles t h e  Copper M o u n t a i n - I n g e r b e l l  

anomaly,  where t h e  ore body l i e s  on t h e  s l o p e  n e a r  t h e  h i g h e s t  

magne t i c  v a l u e .  

North of Spou t  Lake a b a s a l t i c  f l o w  creates an  

anomaly w i t h  h i g h e r  m a g n e t i c  v a l u e s  on t h e  e a s t .  A s o u t h - w e s t  

corner of a l a r g e r  anomaly c a n  b e  s e e n  n o r t h  of Canim Creek 

n e a r  t h e  n o r t h  boundary of t h e  map s h e e t .  

The h i g h e s t  magne t i c  v a l u e  on t h i s  map s h e e t  l i es  
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immed ia t e ly  t o  t h e  n o r t h  o f  R a i l  Lake. 

i s  a p p a r e n t  i n  t h i s  v i c i n i t y .  

t o  the w e s t  and t h e  p r o f i l e  becomes v e r y  smooth. 

d i s c o n t i n u i t y  can  be i n t e r p r e t e d  as t h e  e x p r e s s i o n  of a base- 

ment  f a u l t .  

A N - S  f a u l t  p a t t e r n  

The i n t e n s i t y  markedly  decreases 

The l o c a l  

I t  is  s u g g e s t e d  that a e r o m a g n e t i c  s u r v e y  of t h i s  area 

p r o v i d e s  a v a l u a b l e  a s s i s t a n c e  i n  t h e  s e a r c h  f o r  m i n e r a l  d e p o s i t s ,  

A p r i l  26 ,  1972.  

R e s p e c t f u l l y  Submi t ted :  

A. Mlcuch, PhD. 
G e o p h y s i c i s t  . 

S .  L. Sandner ,  B.Sc. 
G e o l o g i s  t /Geophys i  c i s  t . 

C. J. Hodgson, ?.Eng. (B.C.) 
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SPECIFICATIONS OF TIIS V-4937A 
MAGNETOP~IETER SYSTEY 

Performance 

Range: 20,000 to 100,000 gamma (worldwide) 
Sensitivity: * 1/2 and * 1 gamma in any field. 

Rate: manual and llclock'l operation permits any 
Samp 1 i ng 

timing sequence. 

Power Reauirements 

22-30 V I  6 amps for magnetometer, 60 watts for 
analog recorder and 100 watt maximum for digi- 
tal recorder. 

Phvsical SDecifications 

Console: 
Analog 

Re corder : 
Scanner- 
coupler: 

Recorder : 

Data Output 

Digital 
Recording: 

r 

Print 
Command : 

Auxi 1 i ar y 
Channels: 
Analog 

Recording: 

size - 19 x 17 x 24 inches; Weight 68 lbs. 
dual channel - 15 x 10 x 10 inches, 30 lbs. 
fucical counter, ident. control, 24 hr. clock, 
40 lbs. 
size - 14 x 11 x 28 inches; Weight 41 lbs. 

BCD 1-2-4-8 (four line output) 
"0" state - 18 to -3Ov through lOOK ohms 
1 state -1 to +3v through lOOk ohms 

Positive going 12 to 25v pulse; 15M second. 

A ti B for radio altimeter and navigation equipment. 

Galvanometric -1 mA full scale into 1500 ohms 
Potentiometric: lOOmV full scale. Minimum load 
resistance 20I< 
Full scale resolution of the least most signi- 
ficant digits of the total geomagnetic field 
0-99, 0-999 at 1 gamma sensitivity; 0-49, 0-499 
at 1/2 gamma sensitivity. 
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'APPENDIX I Cont'd. 

- Instrument Specifications 

Camera 

Type : Neyhard Automax 35 m.m. pulse camera 

Model : G-2 wit.h auxiliary data box 

Pulse Rate: Up to 10 frames per second 

.Film Format: 0.738" x 0.738" square picture with 
0.200" x 0.738" data area. 

Magazine: Mitchell 400 foot 35 m.m. 

Lenses : 17 m.m. F/14 Super-Takumar Fish-eye # 35 m.m. F/2.0 Super Takumar 

Data Box: (a) 24 hour Accutron Clock 
(b) Frame counter 
(c) Available for optional feature 

Dimensions 
(less magazine) : 8 3/8" high, 4 1/2" deep, 6 1/4" wide. 

Weight 
(less lens and 

magazine) : 12 lbs. 

i 

! 
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PERSONNEL ANI) DATES IU’OI<#EI) --__ -- 

A. Fie ld  Work: 

S.L. Sandner Supervisor  

Chad blurray P i  l o t  

J o e  Denham Operator 

B. Report Preparat ion:  

S.L. Sandner 

A. hllcuch - Data Processor  

C. Draft ing and Reproduction: 

T. Malesku 

blarch 11 - 13 i n c l .  

March 11 - 2 1  i n c l .  

blarch 11 - 2 1  i n c l .  

Apri l  26 - 28 

March 1 - 3 
22 - 24 
27 - 30 

Apr i l  19 - 2 1  
21  - 28 

March 22 - 24 

Apr i l  24 - 28 
27 - 30 

D. Addresses : 

S.L. Sandner 
6187 Granvi l le  S t . ,  
Vancouver, B.C. 

A. Mlcuch 
#307 - 1234 Barclay St. 
Vancouver, B ,  C. 
T.D. Malesku 
#310 - 1150 Burnaby S t . ,  
Vancouver, B. C. 

J o e  Denham 
6187 Granvi l le  S t .  
Vancouver, B . C. 

Chad blurray ( P i l o t  Highland I le l icopters )  
# S O 6  - 7360 i l a l i f ax  St., 
Burnaby 2, B . C .  
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APPENDIX I11 

COST BREAKDOLN 

A s  per agreement  d a t e d  F e b r u a r y  1 5 ,  1972, between Sandner  & 
Associates and  Amax E x p l o r a t i o n  I n c .  

a) A t o t a l  of 545 l i n e  m i l e s  of H e l i c o p t e r b o r n e  
Aeromagnet ic  Survey w a s  comple ted  

( i) 465 l i n e  miles are p l o t t e d  on t h e  
mosaic 

(ii) 80 l i n e  m i l e s  of e x t e n s i o n  l i n e s  and 
f l i g h t s  beyond t h e  boundary of t h e  
s u r v e y  used  f o r  c o n t o u r  c o n t r o l  t o  
t h e  boundary .  D a t a  f rom t h e s e  l i n e s  
are i n c l u d e d  i n  t h e  f l i g h t  t a p e  
r e c o r d s .  

A s  per P a r a g r a p h  8 of t h e  s a i d  agreement :  

545  l i n e  m i l e s  @ $ll .OO/rnile $5,995.00 

I 
t 
I 

To be a p p l i e d  a s  one  y e a r  assessment w o r k  on  

WA #1-16 
WB #2 ,#4,#6 ,#8,#10-16 ,#18,#20, #22 ,#24, #26 ,#28-32 
WC #101-l06 ,#112,#123-130,#135-141 

C . J .  Hodgsol:; T.Er?g.  (S,C.) 
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Province of Eritish Columbia, this  

n 

iayof /f72-. , A.D. 

4 
. . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . 9a. . . . . . ..-. L-%cA/b ’ 
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APPENDIX I V  

Name : 

Education : 

Experience: 

CERTIFICATE - 

MALESKU, Terrance D .  

Grade XI1 - Ualfour Technical School, 
Regina, Saskatchewan. 

September 1971 - September 1965 as 
Geological Draftsman f o r  I 'hrathon O i l  Co., 
Regina, Saskatchewan, 

September 1965 - December 1368 as S t r u c t u r a l  
Draftsman f o r  Con-Force Products ,  Regina, 
Saskatchewan. 

Apr i l  1969 - February 1970 employed as 
Geological Draftsman f o r  Geo-X Surveys Ltd. 

P rescn t ly  employed with S.L. Sandner E 
As s o c i a t  es 
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APPENDIX I V  

CERTI F I CATE 

Name : 

Educat ion : 

P r o f e s s i o n a l  
Assoc ia t ions  : 

Experience: 

SANDNER, S t a n l e y  L .  

B.Sc. - Unive r s i ty  of I l r i t i s h  Columbia 
(tionours - Geology) 

R e g i s t r a t i o n  pending - Associa t ion  o f  
P r o f e s s i o n a l  Engineers  of  B r i t i s h  Columbia 

9 y e a r s  a c t i v e  e x p l o r a t i o n  and product ion  
exper ience  throughout  wes tern  North and 
wes tern  South America. Nos t of  t h i s  expe r i ence  
was d i r e c t l y  involved i n  geophys ica l ,  geo log ica l  
and geochemical s t u d i e s  o f  base  metal  and i r o n  
d e p o s i t s  . 
D i r e c t l y  involved i n  b r i n g i n g  two p r o p e r t i e s  
i n t o  p r o f i t a b l e  product ion .  

P a s t  P r e s i d e n t  and D i r e c t o r  of  Geo-X Surveys Ltd.  
50% owner of  Nucleoiiics S c i e n t i f i c  Devices Ltd.  

P r e s e n t l y  P r e s i d e n t  and D i r e c t o r  of S.L. Sandner  
G Associa tes  
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APPLKDIX I V  

CE RT I I: I C ATE 

Name : MLCUCH, Alexander 

Education: Ph. D .  Physics - Komensky Unive r s i ty  
B r a t i s l a v a  Czechoslovakia 

Programming course a t  t h e  B r i t i s h  Columbia 
I n s t i t u t e  of Technology 

Experience: 

Lectured and d i d  research work i n  Astronomy 
f o r  f i v e  yea r s  

A s s i s t a n t  P r o f e s s o r  of Physics a t  Slovak 
Technical  College f o r  fou r  y e a r s  

Research A s s i s t a n t  i n  Physics Department 
a t  t h e  Un ive r s i ty  of British Columbia 

Forrnerly eriiployed with Geo-X Surveys Ltd.  

P r e s e n t l y  employed with S .  L. Sandner G Associates  










