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SUMMARY 

An 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  was c a r r i e d  o u t  o v e r  a n  a r e a  

l o c a t e d  a b o u t  2 6  m i l e s  s o u t h w e s t  o f  H o u s t o n ,  B r i t i s h  C o l u m b i a .  

A t o t a l  o f  1 1 4  l i n e  m i l e s  were s u r v e y e d  a t  a n o m i n a l  s e n s o r  

a l t i t u d e  o f  1 5 0  f e e t  w i t h  a n o m i n a l  i n t e r l i n e  s p a c i n g  o f  1 0 0 0  

f e e t .  

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

t h e  s u r v e y :  H E M - 8 0 1  I n - P h a s e  a n d  Q u a d r a t u r e  c o m p o n e n t s  o f  t h e  

s e c o n d a r y  f i e l d  a t  9 3 8  H z  a n d  t h e  t o t a l  m a g n e t i c  f i e l d .  

The  d a t a  w e r e  c o n t i n u o u s l y  r e c o r d e d  on a n a l o g u e  c h a r t s .  

An E l e c t r o m a g n e t i c  Anomaly Map ( a n  o v e r l a y :  t o  t h e  p h o t o m o s a i c )  

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

t h e  a n a l o g u e  c h a r t s .  

The s u r v e y  was f l o w n  w i t h  a t u r b i n e  p o w e r e d  A l o u e t t e  I11 

h e l i c o p t e r .  
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LOGISTICAL REPORT O N  
A I R B O R N E  GEOPHYSICAL SURVEY 

SblITHERS A R E A ,  BRITISH C O L U M B I A  

O N  B E H A L F  O F  
AQUITAINE C O M P A N Y  O F  C A N A D A  LTD 

1. INTRODUCTION 

D u r i n g  t h e  p e r i o d  S e p t e m b e r  2 7 t h  - O c t o b e r  7 t h ,  1 9 7 7  a n  

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  was c a r r i e d  o u t  b y  S c i n t r e x  

L i m i t e d  o n  b e h a l f  o f  A q u i t a i n e  Company o f  C a n a d a  L i m i t e d ,  

i n  t h e  S m i t h e r s  Area ,  B r i t i s h  C o l u m b i a .  A t o t a l  o f  1 1 4  

l i n e  m i l e s  were  f l o w n .  

On e a c h  f l i g h t  l i n e  m e a s u r e m e n t s  were  made o f  t h e  i n d u c e d  

e l e c t r o m a g n e t i c  r e s p o n s e .  M e a s u r e m e n t s  o f  t h e  t o t a l  

m a g n e t i c  f i e l d  were o b t a i n e d  o v e r  a p p r o x i m a t e l y  h a l f  t h e  

a r e a .  T h e  p r i x c i p a l  i n s t r u m e n t a t i o n  c o n s i s t e d  o f  a n  

HEM-801 e l e c t r o m a g n e t i c  p r o s p e c t i n g  s y s t e m  a n d  a t o t a l  f i e l d  

m a g n e t o m e t e r .  T h e  d a t a  were  r e c o r d e d  i n  a n a l o g u e  f o r m .  

A n c i l l a r y  e q u i p m e n t  i n c l u d e d  a n  i n t e r v a l o m e t e r ,  a f l i g h t  

p a t h  c a m e r a ,  a s i x  c h a n n e l  a n a l o g u e  r e c o r d e r  a n d  a n  a l t i m e t e r .  

T h e  a i r c r a f t  e m p l o y e d  was a n  A l o u e t t e  I11 h e l i c o p t e r .  

An E l e c t r o m a g n e t i c  A n o m a l y  Nap ( a n  o v e r l a y  t o  t h e  p h o t o s ? z - L i  

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

E . M .  a n o m a l i e s ,  F l i g h t  L i n e s  a n d  m a j o r  t o p o g r a p h i c  f e a t u r e s  

w i t h i n  t h e  s u r v e y  a r e a  a n d  i s  i n c o r p o r a t e d  a s  p a r t  o f  t h i s  

r e p o r t .  

F i l m s ,  a n a l o g u e  c h a r t s  a n d  r e c o v e r y  i n o s a i c s  a r e  b e i n g  

d e l i v c r T d  w i t h  t h i s  r e p o r t .  



3 .  

4 .  

4 . 1  

4 . 2  

SURVEY A R E  A - 

The s u r v e y  a r e a  i s  l o c a t e d  a b o u t  2 5  m i l e s  s o u t h w e s t  o f  H o u s t o n ,  

B . C .  ( a p p r o x i m a t e  l o n g i t u d e  124O15, l a t i t u d e  54' 1 0 '  N ) .  I t  i s  

r o u g h l y  t r a p e z o i d  i n  s h a p e ,  a p p r c x i a a t e l y  5 %  m i l e s  l o n g  a n d  

4 +  m i l e s  w i d e .  T h e  t o p o g r a p h y  o f  t h e  a r e a  i s  r u g g e d .  The  

l o c a t i o n  a n d  o u t l i n e  o f  t h e  a r e a  a r e  i n d i c a t e d  i n  F i g u r e  1 .  

O p e r a t i o n s  o n  t h e  p r e s e n t  s u r v e y  were c o n d u c t e d  f r o m  f a c i l i t i e s  

i n  H o u s t o n ,  B . C .  

F L Y I N G  S P E C ;  F I CATIOXS 

T h e  f l y i n g  s p e c i f i c a t i o n s  a p p l i c a b l e  t o  t h e  p r e s e n t  s u r v e y  

a r e  a s  f o l l o i q s :  

Mean t e r r a i n  c l e a r a n c e  

N o m i n a l  l i n e  s p a c i n g  

A i r c r a f t  a i r s p e e d  

N o m i n a l  f l i g h t  d i r e c t i o n  

2 5 0  f e e t  ( a i r c r a f t )  
1 5 0  f e e t  ( b i r d )  

1 0 0 0  f e e t  

6 0  t o  70 m . p . h .  

a b  o u t  N 4 5 i i  

SURVE Y E Q U I  PliENT 

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

b e l o w .  F o r  f u r t h e r  d e t a i l s  s e e  A p p e n d i x  A .  

A i r b o r n e  Magi?e t ome t e  r 

A Scintrex !.lAP-2 p r o t o n  p r e c e s s i o x  t o t a l  f i e l d  m a g n e t o m e t e r  

w i t h  a r a n g e  o f  2 0 , 3 0 0  t o  1 0 0 , 0 0 0  gammas :'.nd a 1 gamma 

a c c u r a c y  was u t i l i z e d .  T h e  m e a s u r i n g  e l e m e n t  i s  m o u n t e d  

i n  a ' b i r d '  t o w e d  b e l o w  t h e  a i r c r a f t .  T h e  h o r i z o n t a l  a x i s  

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

t o  the f l i q h t  d i r e c t i o n .  T11e r n a ~ n e t c m e t e r  c o i i s a i e  c a n  p r o v i d e  

b o t h  d i g i t a l  a n d  a n a l o g u e  o u t p u t s .  T h e  m e a s u r i n g  s e q u e n c e  

c a n  e i t h e r  b e  t r i g g e r e d  f r o m  a n  i n t e r n a l  S O U I ' C ~  o r  b)- a 

s u i t a b l e  e x t e r n a l  p u l s e .  

b e c t r o m < ~ ~ n ~ t i c  S\-t ; tc.1 r _ (  

.I S c i n t r e  x t i  E b l -  8 0 1 h e 1 i c o p  t e r - b o r n  e mo v i n g s o u r  c e e 1 e c t r o m 3 q n e t i c 
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p r o s p e c t i n g  s y s t e m  o p e r a t i n g  a t  a n o m i n a l  f r e q u e n c y  o f  

9 3 8  Hz was e m p l o y e d .  The t r a n s m i t t i n g  a n d  r e c e i v i n g  c o i l s  

a r e  m o u n t e d  3 0  f e e t  a p a r t  i n  a r i g i d  c o a x i a l  c o n f i g u r a t i o n  

i n  a " b i r d "  w h i c h  i s  tor fcd  a b o u t  1 0 0  f e e t  b e l o w  t h e  

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

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

p a r t s  p e r  m i l l i o n  o f  t h e  p r i m a r y  f i e l d .  The  p r i m a r y  f i e l d  

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

a t  t h e  H E M - 8 0 1  s y s t e m .  

4 . 3  Camera  

A V i n t e n  LIK 111, 1 6  n m  t r a c k i n g  cane1-3 was m o u n t e d  on t h e  

a i r c r a f t .  T h i s  u n i t  i s  e q u i p p e d  w i t h  a w i d e  a n g l e  l e n s  

p r o v i d i n g  b e t t e r  t h a n  2 0 %  o v e r l a p  b e t w e e n  f r a m e s  a t  a n  a i r c r a f t  

s ~ e e d  o f  6 0  r n . p . h .  a t  3n a l t i t z d e  o f  2 0 0  f e e t .  E a c h  frame 
e x p o s e d  c o r r e s p o n d s  t o  o n e  f i d u c i a l  i n t e r v a l  ( i . e .  1 s e c o n d ) .  

4 . 4  A l t i m e t e r  

A B o n z e r  M K  1 0  r a d a r  a l t i m e t e r  was u s e d .  I t  m e a s u r e s  a n d  

d i s p l a y s  t h e  t e r r a i n  c l e a r a n c e  f r o m  4 0  f e e t  t o  2 0 0 0  f e e t  

t o  an a c c u r a c y  o f  + 5 5 .  

c 
4 . 5  I n t e r 1 , ~ a l o m e t e r  - I n t e r c o m  

A S c i n t r e x  IITC-2 I n t e r v a l o m e t e r  g e n e r a t i n g  ~ : ~ ~ n c l i r o r ? i  : a ' i i > n  

p u l s e s  w h i c h  o p e r a t e  t h e  f i d u c i a l  number  m a r k e r  a n d  c a m e r a  

was u s e d .  T h e  un i :  a l s o  p r o v i d e s  a n  o n - b o a r d  c o m m u n i c a t i o n  

s y s t e m  f o r  t h e  f l i g h t  crew. 

4 . 6  A n a l o g u e  R e c o r d e r  

A S c i n t r c x  R C S I - 6  s i x  c h a n n e l  a n a l o g u e  r e c o r d e r  was e m p l o y e d .  

I t  i s  a d i r e c t  r e c o r d i n g  d e v i c e  u s i n g  h e a t - s e n s i t i v e  p a p e r .  

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

d a t a .  

4 . 7  - S u r v e y  A i r c r a f t  

The s u r v e y  a i r c r a f t  was a n  . I l o u e t t e  I I X ,  n.>L,?l 21C.6 ,  h i g h  

p e r f o r m an  c e t u r b  i n  c p ow e re d h e 1 i c o p t e r o wn e d an  d o p e r a t e d 

Q x n s a r  H e l i c o p t e r s ,  A b b o t s f o r d ,  B . C .  



5 .  SURVEY CREW 

The f i e l d  c r e w  e m p l o y e d  on t h e  p r e s e n t  s u r v e y  c o n s i s t e d  o f :  

I n s t r u m e n t  O p e r a t o r / N a v i g a t o r  - J o h n  G l o v e r ,  who i n s t a l l e d  

t h e  s y s t e m  i n  t h e  h e l i c o p t e r .  He a l s o  o p e r a t e d  a n d  m a i n t a i n e d  

t h e  e q u i p m e n t .  

G e o p h y s i c i s t / D a t a m a n  - Zbynek D v o r a k ,  who was r e s p o n s i b l e  

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

6 .  F I E L D  PROCEDURES 

6 . 1  S u r v e y  F l i g h t  a n d  G r o u n d  P r o c e d u r e s  

T l i e  ma in  s e q u e n c e  o f  e v e n t s  o c c u r r i n g  d u r i n g  a n o r a a l  s u r v e y  

f l i g h t  a r e  l i s t e d  b e l o w :  

S w i t c h - o n  f c r  warm-up o f  HEM-Sol. 

Manua l  b u c k - o u t  o f  p r i m a r y  a n d  a i r c r a f t  f i e l d s  on  HEM-801. 

T a k  e - o  f f .  

A i r  c a l i b r a t i o n .  

S u r v e y  l i n e s .  

A i r  c a l i b r a t i o n .  

L a n d i n g .  

Data q u a l i t y  checl-:. 

F i  l m  d e v e  1 opmen t . 
Anomaly p i c k i n g .  

6 . 2  C a l i b r a t i o n s  

The f o 1 l o : q i n g  i s  a l i s t  o f  p r o c e d u r e s  e m p l o y e d  f o r  a i r  

c a l i b r a t i o n :  

I n s  t rumen t E 1 e c  t r i  c a l  S i m u l a t i o n  P u r p o s e  

A1 t i  m e t e r  1 0 0  a n d  300 f o o t  m a r k s  To  d e t e r m i n e  z e r o  

p o s i t i o n  a n d  s c a l e  

t h e  t r a c e s .  

I i E J I -  S O  1 
. . .  

1 :I - 1) h 3 s  c 1 3 0  ppm “ 2  d e t e r n i l : ?  S 3 > ~ ~ t i , l t ~ ~  

a n d  s c a l e  t h e  t r a c e s .  

‘!3gT?c:tometcr ?era ar id  f i . l l  scale TG c;ete:-,inc? Z - ’ ” i  ‘ -~ : 

f u l l  s c n l e  p o s i t i o n s .  

Out  - o f - p h  a s e  1 0 0  ppm 



6 . 3  N a v i g a t i o n  a n d  F l i g h t  P a t h  R e c o v e r y  

D u r i n g  e a c h  s u r v e y  f l i g h t  t h e  a i r c r a f t  c o u r s e  was  d i r e c t e d  

b y  t h e  o p e r a t o r / n a v i g a t o r .  He i d e n t i f i e d  f e a t u r e s  o n  t h e  

g r o u n d  u s i n g  a p h o t o m o s a i c  o f  t h e  s u r v e y  a r e a  on  w h i c h  

p r o p o s e d  f l i g h t  l i n e s  h a d  b e e n  m a r k e d .  He m a r k e d  a p p r o p r i a t e  

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

o v e r  r e c o g n i z a b l e  f e a t u r e s .  F o r  t h e  p r e s e n t  s u r v e y  t h e  

p h o t o m o s a i c s  were a t  a s c a l e  o f  1 : 2 5 , 0 0 0 .  T h e y  were c u t  

i n t o  c o n v e n i e n t  s t r i p s  a l o n g  t h e  f l i g h t  l i n e  d i r e c t i o n .  

A f l i g h t  l o g  was m a i n t a i n e d  b y  t h e  o p e r a t o r  d u r i n g  e a c h  

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

b e g i n n i n g  a n d  e n d  o f  e a c h  l i n e ,  t h e  d u r a t i o n  o f  t h e  f l i g h t ,  

a n d  m a g n e t i c  r e a d i n g  a t  t h e  b e g i n n i n g  o f  e a c h  l i n e .  

T h e  f l i g h t  p a t h  f i l m  w a s  d e v e l o p e d  a f t e r  e a c h  f l i g h t .  

T h i s  was l a t e r  u s e d  i n  c o n j u n c t i o n  w i t h  t h e  n a v i g a t o r ' s  

m o s a i c  a n d  t h e  f l i g h t  l o g  t o  r e c 3 v e r  t h e  3 c t u a i  f l i g h t  

p a t h  f o r  e a c h  s u r v e y  l i n e .  R e c o g n i z a b l e  f e a t u r e s  o n  t h e  

f i l m  were  m a r k e d  o n  a r e c o v e r y  m o s a i c ,  s i m i l a r  t o  t h e  

n a v i g a t o r ' s  m o s a i c .  The  c o r r e s p o n d i n g  f i d u c i a l  n u m b e r  

war marke2  a t  e a c h  p i c k e d  p o i n t .  T h e  s u r v e y  l i n e s  w e r z  

r e c o n s t r u c t e d  b y  j o i n i n g  p i c k e d  p o i n t s ,  a s s u m i n g  s t r a i g h t  

f l i g h t  b e t w e e n  t w o  a d j a c e n t  p o i n t s .  

O p e r a  t i  o n s  S t a t  i s t i  c s  

The f o l l o w i n g  i s  a d a y - t o - d a y  a c c o u n t  o f  a c t i v i t i e s  o n  

t h e  p r o j e c t :  

D a t e  A c t i v i t y  

S e p t e r n b e r  2 7 / 2 8 ,  1 9 7 7  Z .  D;rorclk 2 n d  J .  Glover d r i T V * e  

~ 

6 . 4  

f r o m  V a n c o u v e r  t o  H o u s t o n .  

S e p t e m b e r  2 9  

S e p t e m b e r  30  

i 

I i s i i c o p t c r  :ii-riTJc3 i a t e  a F t c r n o o n .  

IiEbbI b i r d  t l  a s s e n i b l e d .  

F l i r t : :  N o .  1 a b o r t e d  d u e  t o  

m ~ t g n e :  i*.:eti.r i ' 3 i i u r e .  

A t t e m p t e d  t o  r e p a i r  s y s t e m  i n  

f i e l d .  
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D a t e  A c t i v i t y  

O c t o b e r  1st  B i r d  # 2  a s s e m b l e d  b u t  r a i n e d  a l l  d a y .  

O c t o b e r  2nd  Bad w e a t h e r  a l l  d a y .  

O c t o b e r  3 r d  

O c t a b e r  4 t h  

O c t o b e r  5 t h  

O c t o b e r  6 t h  

O c t o b e r  7 t h / 8 t h / 9 t h  

Z .  Dvorak  t o  S m i t h e r s  t o  p i c k  up 
r e p l a c e m e n t  m a g n e t o m e t e r .  

No p r o d u c t i o n .  

F l i g h t  2 - R e c o n n a i s s a n c e .  
F l i g h t  3 - L i n e s  1 t o  1 9  E x c e l l e n t  

P l a g n e t i c  d a t a  b u t  HEM v e r y  p o o r .  
B i r d  X 2  r e a s s e m b l e d .  M a g n e t o m e t e r  

f a i l u r e !  A t t e m p t e d  t o  r e p a i r  s y s t e m  

b u t  t o  n o  a v a i l .  

A g r e e d  w i t h  A q u i t a n e  t o  f l y  HEX o n l y .  

F l i g h t  N o .  4 - L i n e s  1 t o  25  i n c l u s i v e .  

F l i g h t  N o .  5 - L i n e s  26  t o  3 0  i n c l u s i v e .  

F i n i s h e d  p a c k i n g .  D e m o b i l i z e  t o  
T o r o n t o  v i a  V a n c o u v e r ,  Z .  Dvorak  

v i a  C a l g a r y  t o  d r o p  o f f  m o s a i c s  a n d  

a n o m a l y  l i s t i n g s .  

A t  t h e  e n d  o f  t h e  p r o j e c t  a l l  o f  t h e  a r e a  ( P l a t e  1 )  h a d  b e e n  
s u r v e y e d  u t i l i z i n g  HEM. M a g n e t i c  d a t a  w e r e  o b t a i n e d  o v e r  

a p p r o x i m a t e l y  h a l f  o f  t h e  s u r v e y  a r e a  ( P l a t e  2 ) .  

7 .  D A T A  R E C O R O I N G  

Data  were r e c o r d e d  i n  a n a l o g u e  f r o m  on h e a t - s e n s i t i v e  d i r e c t  

p r i n t  c h a r t  p a p e r .  T h e  s y s t e m  was s y n c h r o n i z e d  t h r o u g h o u t  b y  

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

a n a l o g u e  c h a r t .  

T h e r e  a r e  s m a l l  s I i i f t s  i n  t h e  r e c o r d s  b e t w e e n  t h e  d a t a  a n d  t h e  

a p p r o p r i a t e  f i d u c i a l  n u m b e r s  ( t h e  H E h l  t r a c e s  l a g  7 s e c o n d s  a n d  

t h e  m a g n e t o m e t e r  t r a c e  0 . 5  s e c o n d  b e h i n d  t h e  f i d u c i a l  n u m b e r ) .  

T l icse  shifts a r c  c a u s e d  by  i n s t r u m e n t 3 1  s i g n a l  d e l a y s  d u c  t o  

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



(1 

The b e g i n n i n g  o f  e a c h  t r a c e  i s  i d e n t i f i e d  by  a l a b e l  s h o w i n g  

l i n e  n u m b e r ,  f l i g h t  n u m b e r ,  d a t e  a n d  a r e a .  E v e r y  5 0 t h  f i d u c i a l  

n u m b e r  i s  a l s o  l a b e l l e d .  The  c h a r t  s p e e d  was 2 m i l l i m e t e r s  p e r  

s e c o n d .  A s  t h e  d u r a t i o n  o f  o n e  f i d u c i a l  i n t e r v a l  i s  a b o u t  1 

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

a d i s t a n c e  o f  a p p r o x i m a t e l y  1 0 0  f e e t  on t h e  g r o u n d .  

A s  m e n t i o n e d  i n  s e c t i o n  6 ,  r e c o r d s  were c a l i b r a t e d  a t  t h e  

b e g i n n i n g  a n d  e n d  o f  e a c h  f l i g h t .  

8 .  PRESENTATION O F  D A T A  

Data  g a t h e r e d  d u r i n g  t h e  s u r v e y  a r e  p r e s e n t e d  a s  f o l l o w s :  

8 . 1  A n a l o o u e  C h a r t s  

A l l  o r i g i n a l  a n a l o g u e  c h a r t s  l a b e l l e d  a n d  e d i t e d  f o r  e a c h  

f l i g h t  as  d e s c r i b e d  i n  S e c t i o n  7 .  T h e s e  i n c l u d e  c a l i b r a t i o n  

r e c o r d s .  

8 . 2  E l e c t r o m a g n e t i c  Anomaly bfap [ P l a t e  1) 

T! i i s  i s  a g r e y f l e x  o f  t h e  s u r v e y  a r e a  s h o w i n g  f l i g h t  l i n e s  

32d  e l e c t r o m a g n e t i c  a n o m a l i e s .  The  h o r i z o n t a l  s c a l e  i s  

1 :25,000. 

The e l e c t r o m a g n e t i c  a n o m a l i e s  a r e  p l o t t e d  a t  t h e i r  p e a k  

l o c a t i o n s  t o g e t h e r  w i t h  h a l f  w i d t h s ,  c o n d u c t i v i t y  a n d  

t h i c k n e s s  p r o d u c t ,  d e p t h  be;ow s u r f a c e  a n d  a p p r o x i m a t e  

m a g n e t i c  c o r r e l a t l o n .  An e x p l a n a t i o n  o f  t h e  s y m b o l s  a n d  

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

c o n f i g u r a t i o n  a r e  g i v e n  i n  A p p e n d i x  B .  The  c o n d u c t i v i t y  

x t h i c k n e s s  p r o d u c t  ( a t )  a n d  t h e  d e p t h  o f  b u r i a l  f o r  

e a c h  c o n d u c t o r  i n t e r s e c t i o n  w e r e  d e t e r m i n e d  u s i n g  s t a n d a r d  

i n t e r p r e t a t i o n  ( a r g a n d )  d i a g r a m s .  A v e r t i c a l  s h e e t  model  

was t r i e d  i n i t i a l l y  i n  e a c h  c x s e  - t h e  m a j o r i t y  o f  t h e  

a n o m a l i e s  s e e m  t o  f i t  t h i s  c o n c e p t .  I n  many i n s t a n c e s ,  

h o w e v e r ,  t h e  I l o r i z o n t a 1  l a y e r  mode1 g a v e  a b e t t e r  f i t .  

T h e  V e r t i c a l  S h e e t  b lode l  g i v e s  c o n s i s t e n t l y  h i g h e r  o t  

a n d  l o w e r  d e p t h s  t h a n  t h e  H o r i z o n t a l  L a y e r  ; l o J e l .  



8 . 3  A e r o m a g n e t i c  F l i g h t  L i n e s  ( P l a t e  2 )  

A e r o m a g n e t i c  c o v e r a g e  was o b t a i n e d  o v e r  t h e  l i n e s  shown : 

on  P l a t e  2 .  The  h o r i z o n t a l  s c a l e  i s  1 : 2 5 , 0 0 0 .  

8 . 4  A l l  o r i g i n a l  p h o t o m o s a i c s ,  f i l m s  a n d  f l i g h t  l o g s .  

9 .  CONCLUSION 

Any q u e s t i o n s  r e g a r d i n g  t h e  p r e s e n t  s u r v e y  s h o u l d  b e  a d d r e s s e d  
t o  S c i n t r e x  L i m i t e d ,  2 2 2  S n i d e r c r o f t  Road ,  C o n c o r d ,  O n t a r i o .  

L 4 K  1B5 .  

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

S C I N T R E  X L IM I T E  D 

/g/&+<,u& t i  A: 
M i c h a e l  L e w i s ,  b f .Sc . ,  P . E n g . ,  
F l anage r  - G e o p h y s i c a l  S u r v e y s  D i v i s i o n .  

bfL : mb 



A P P E N D I X  B 

1. S y m b o l s  u s e d  o n  t h e  “ R e d  B a l l  Map” i n c l u d e  

S y m b o l  E x p  1 a n  a t i  o n  

C a t e g o r y  1 A n o m a l y  - Well d e f i n e d ,  a l m o s t  

d e f i n i t e l y  b e d r o c k  s o u r c e  ( V e r t i c a l  S h e e t  M o d e l )  

e C a t e g o r y  2 A n o m a l y  - W e l l  d e f i n e d ,  medium t o  

l o w  r e s p o n s e ,  p r o b a b l e  b e d r o c k  c o n d u c t o r  ( V e r t i c a l  

S h e e t  M o d e l ) .  

0 C a t e g o r y  3 A n o m a l y  - P o o r l y  d e f i n e d ,  p o s s i b l e  

b e d r o c k  c o n d u c t o r  ( V e r t i c a l  S h e e t  M o d e l ) .  

h l a g n e t i c  a n o m a l y  a p p r o x i m a t e l y  c o i n c i d e n t  w i t h  

a c a t e g o r y  3 a n o m a l y  ( V e r t i c a l  S h e e t  M o d e l )  

0 A n o m a l y  l i k e l y  d u e  t o  h o r i z o n t n ;  i ~ y z r .  

M a g n e t i c  a n o m a l y  a p p r o x i m a t e l y  c o i n c i d e n t  w i t h  a 

c a t e g o r y  3 a n o m a l y  ( H o r i z o n t a l  L a y e r  M o d e l )  

2 .  T h e  m a i n  c r i t e r i a  c o n s i d e r e d  f o r  a n o m a l y  c a t e g o r i z a t i o n  

were as f o l l o w s :  

C a t e g o r y  1 a n o m a l y  - A n o m a l y  w e l l  d e f i n e d ,  a t  > 2 5  m h o s .  

C a t e g o r y  2 a n o m a l y  - A n o m a l y  w e l l  d e f i n e d ,  a t  b e t w e e n  

1 2  a n d  2 5  m h o s .  

C a t e g o r y  3 a n o m a l y  - A n o m a l y  p o o r l y  d e v e l o p e d ,  a t  b e l o w  

1 2  m h o s .  

3 .  A l l  v a r i a t i o n s  w i t h  I n - p h a s e  c o m p o n e n t  b e l o w  2 ppm w e r e  

r e j e c t e d .  
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A P P E N D I X  A 

I N S T R U M E N T  S P E C I F I C A T I O N  S H E E T S  

S c i n  t r e x  MAP-  2 P r o t o n  M a g n e t o m e t e r  

S c i n  t r e x  I n  a n d  O u t - o f - P h a s e  E l e c t r o m a g n e t i c  S y s t e m s  

S c i n  t r e x  

S c i n  t re x R C M -  6 An a1 o g u e  Re co  r d e  r 
Bon z e  r MK-10 A l t i m e t e r  

I I T C - 2  I n t e  r v a l o m e  t e  r 

c 



The MAP-2 is a fighrweight. one gamma airborne 
proton-precession magnetometer with a range 
of 20,000 to  100,000 gammas and an automatic 
five digit visual display. This new instrument 
has several significant advantages over other 
instruments of this type besides its compact 
size and light weight. 

One of i ts most interesting features is that, 
unlike other airborne magnetometers which 
have to be switched manually from one narrow 
(usually 4000-6000 gammas) range to  another, 
the MAP-2 tracks automatically over i ts full 
80,000 gamma range. 

This advantage is particularly significant in 
surveys flown at low terrain clearances in 
areas of high magnetic relief, conditions which 
are common in mineral prospecting. 

The instrument is of compact modular design 
('h standard rack size) and has both digital 
and anaioque outputs. The analogue outputs are 
either 100 or 1000 ganinias full scale, wi th  auto- 
matic stepping. During each step, an indication 
of the new stepping level is recorded. providing 
a permanent reference identifying each step. 

' .  . <..:,:cj serjaence can either be sequen- 
tially triggered internally through its own pro- 
grammer or initiated by a suitable command 

. .  _ .  

< pulse. 

In addition while on internal triggering, the in- 
strument provides an external output command 
pulse enabling other instrumentation to be syn- 
chronized with the magnetometer. 

The MAP-2 has an unusually wide temperature 
range, +50'C to -3O-C, to permit operation 
in  conditions varying from tropical to  arctic 
without any loss of accuracy. 
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THE SCIN'TREX 

ELECTROMAGNETIC SYSTEMS 
IN-AND-OUT-PHASE 
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Airborne electromagnetic surveying has taken on great importance for 
base metal prospecting since the method was introduced about 1955. 
Since this time, many different types of systems have been developed. 
These can be divided into two general groups. 

SYSTEblS EMPLOYING UNSTABLE CONFIGURATIONS 

These systems generally have a transmitter mounted in the aircraft and 
tow the receiver on a cable of up to 150 meters in length behind the 
aircraft. These systems require aircraft terrain clearance of 120 to 
150 meters and usually only measure out-of-phase components of the electro- 
magnetic field. 

/ 

SYSTESIS E>IPLOYING ST.\BLE COIL CONFIGUR\TIONS 

In these systems the transmitter and receiver are mounted on a mechan- 
ically rigid structure such as the wing-tips or nose and tail of a fixed 
wing aircraft or in a long tubular bird flown beneath a helicopter. 
systems are flown at terrain clearances of between 30 and 60 meters and 
measure in-and-out-phase components of the electromagnetic field. 

These 

The development of moving source airborne electromagnetic systems at 
Scinxrex has been deliberately restricted to the second group, that is, 
systems employing stable coil configurations. IVe currently provide and 
operate both helicopter and fixed wing aircraft borne systems of this 
type. 

Theory and experience show that Stable Coil Configuration Systems have 
several advantages over Unstable Systems. Among these advantages are: 

1. 

2 .  

The terrain clearance of stable systems can be one half or less 
than that of unstable systems because no bird is being towed. 
results in superior resolution, not only for the electromagnetic 
system, but also for magnetic or radiometric infornation which may 
be gathered concomitantly with the electromagnetic data. 

This 

The advantage of lower terrain clearance is particularly mashed in 
the case of radiometrics where one half the crystal v n l u m e  nay be 
used to give th- same figure of merit as a system \qhich flies twice 
as h i g h ,  a11 other factors being equal. In fact, stahie c o i l  
systems are compatible with low level radiometric o r  gaseous geo- 
chemical surveys, whereas unstable system are not. 



3 .  The measurement of in-phase components offers relief from the 
problems of phase rotation of out-of-phase components caused by 
conductive overburden layers. 
response of conductors to out-of-phase only systems and, therefore, 
reduces conductor detectability for these systems. 

This phase rotation reduces the 

4. The measurement of the in-phase component ensures detectability 
of very high conductivity conductors which may have little or no 
out-of-phase component. 

5. For all conductors, the maximum amplitude of the in-phase component 
is greater than that of the out-of-phase Component so that a greater 
depth of penetration may be expected under certain cmditions through 
the use of in-phase measurements. 

6 .  The measurement of both in-phase and out-of-phase components 
allows quantitative determinations to be made of the conductivity- 
thickness product (conductance) of conductors. If measurements 
are made at multi-frequencies, these determinations can be made 
accurately and in some cases the conductivity and thickness can be 
determined independently. This is of significant interest in the 
following applications : 

a) Mapping of bedrock geology, including rock types and structural 
features. 

b)  Selection of those bedrock conductors of highesc base netal 
potent ia1: 

c )  Mapping of surficial deposits, giving variation, distribution 
and thickness of unconsolidated deposits such as sand and gravel, 
clay and bauxite, etc. for resource location 3s well as civil 
engineering purposes. 

d)  Determination of the distribution and quality of ground water. 

7. Unstable systems normally employ large transmit-receive coil separa- 
tions which tends to emphasize the response of flat lying conductors 
such as overburden or weathered zones over the responses of thin, 
steeply dipping tabular conductors such as most base n c t i i  :3rgT/cs. 

_I 
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SECTION 1: TIE SCINTRES HE,\.I-801 aiJiL!.i 

INTRODUCTION 

?'he Scintrcs f ? ? i i i y  of ! l Z \ i  syztz::!j h:is a succ.?r;:;ful his+s:.;,:. Since 1967 
we have been operating our HEN-701 in-and-out-of-phase helicopter system. 
We have built five of these systems, installed them in a wide variety of 
helicopters and opcrztej thelil for k ~ ~ - : d r c i l s  c ! z  :?.:;.i~:i!~ds of line ki1olr.eter.s 
of survey. 

. .  

L 



The Scintrex HEM-801 system is an improvement over the HE!4-701 in that 
use has been made of much more sophisticated electronics. 
the HEM-501 single frequency console is about % the volume of the HEI.1-701 
console and uses only six circuit boards instead of twelve. The HEM-801 
combines higher useful sensitivity with lower electronic noise levels. 
The design of these consoles has been fully field proven as three similar 
consoles (one for each frequency) are used in our Tridem system and we 
have completed thousands of line kilometers of survey with the first 
HEM-801 system. 4n example of the data taken using this systen! is shown 
in Figure 4 ;  it can be seen that noise levels in flight of the in-phase 
component are only a few parts per million and the out-of-phase components 
are less than 1 part per million. 

Special atmospheric noise suppression circuitry allows operation of the 
HEM-SO1 under conditions where earlier systems would become marginal. 
This is very important in areas where thunder storm activity is common. 

For example, 

-1 

The HEN-SO1 is ideally suited for surveys in rugged terrain and remote 
areas. It combines lightweight, good penetration, excelient noise rejec- 
tion, ease of installation and electronic reliability. 

The system utilizes a bird, nine metres in length, containing vertical, 
coaxial transmitting and receiving coils. It is towed about 30 metres 
below the helicopter. In-phase and out-of-phase (quadrature) components 
of the secondary electromagnetic field are measured in pxrts per million 
of the primary field. Various operating frequencies from 500 to SO00 Hz 
are available for the HEY-SO1 system. 
into the following two ranges; 500 to 2OC.O biz, and 2000 to 8000 3:. 

The choice of frequencies is divided 

Frequencies should 
line frequencies and their harmonics. Also,  a frequency should be chosen 
which is reasonabl:; distant frorn the earth’s magnetic precession frequency 
which ranges from about 950 to 2000 Iiz (23.6 gammas per Hz). 

judiciously chosen to overcoxe 50 and 60 Hz power 

We recommend a basic frequency of 810 Hz ruhich is sufficiently lmr to 
ensure that there would be no interaction with most proton magnetometers 
having sensors installed at least 10 meters from the E>l coils. Also ,  
810 I-lz is 10 €17 removed from the 16th harmonic of any 50 I-lz power line 
noise and 20 Hz removed from the 13th harmonic of 60 112, which is sufficicnt 
to preclude interference. 

A f r equency  of about 810 Ffz is well chosen to detect target conductors in 
the range from rnediurn to good conductivity without introducing apprccinble 
geoiogicn!  r ,oise in most aseas. It is a l ower  freqi:cnc;~ t h ~ l n  coni~\o~i ly  used 
for this coil separation I n  Canada, but would be justified if overburden 
:u?d weathered layers may be expected ;o be  mare conductive thnn in Canada. 



HE31- SO1 SPEC IF ICATIONS 

Parameters ?,feasured : 

Frequency: 

Sensitivity: 

Noise Level: 

Time Constants: 

Coil Orientation: 

Coil Separation: 

B i r d  Construction: 

Power Requirements : 

Recommended Aircraft: 

Altitude of Bird: 

;?eight: 

Compatibility: 

In-Phase and out-of-phase components of 
secondary f i e l d  in parts per million of 
normal, undisturbed primary field. 

Standard: 810 Hz; Optional: any single 
frequency in the range of 500 to SO00 Hz 

1 part per million 

Dependent on atmospheric noise and air 
turbulence, but generally better than 2 
ppm oat-of-phase and 5 ppm in-phase. 

1, 2 or 4 seconds 

Vertical coaxial 

9 metres 

Four 2.4 m. sections, plus nose and tail 
cones and drag skirt 

2SV D.C., 35 watts (not including recorder! 

Alouette 11, Alouette Lama, Bell 206B or 
equivalent depending altitude, temperature 
and humidity conditions 

30 m. below the helicopczr and approxiaate!;; 
30 m. above the ground. 

Total approximately 130 kg. €or EM unit 
including bird, cable, recorder, console 
and racks. 

Compatible with all radiometric systems and 
fluxgate magnetometers. Proton magnetometer 
sensors must be installed at least 10 m e t e r s  
from EM coils, normally they arc trailed 
half rcny down the  Ebl bird tow cable. 

SECTION 2 :  THE SCINTRES tIE:bl-802 SYSTE>l 

INTRODUCTION 

Over the past few years, geophysicists ha1:e :)r:<i.1:1 to r e a l  iie thnt the W A Y  

to improve electromagnetic surveying is to measure in-phase and out-of-ph:ise 
components at more than one frequency. Our Trideni system has amply demon- 
strated t h e s e  ndsvrint:ig.2:; iil practice. 
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In an HEbl-SO? system one frequency would probably be chosen in the 
range of 500 to 2000 Hz and another frequency in the range 2000 to 
SO00 Hz. The four channels comprising in-phase and out-of-phase data 
at two frequencies augmented with any desired number of mixed or 
conditioned (eg., cross correlation) channels, provide highly diagnostic 
information which is particularly amenable to automatic processing. 
We have developed new interpretation programs to accomodate this 
enlarged range of  information. The simultaneous dual frequency approach 
will allow detection and resolution of a broader range of conductors 
than has yet been possible. Also, quantitative interpretations will 
be more precise. The different response thresholds eliminate most 
overburden masking problems and the measurement of the in_=phase response 
over the wide frequency spectrum provides an unlimited detection window 
for highly conducting bodies. The exploration depth is not only compar- 
able with the best AEM systems but it remains almost constant during 
traversing, whereas the effective exploration depth of most conventional 
systems chanyes continuously with the geo-electrical variations of the 
subsurface and even with the conductivity-thickness of the bedrock 
conductivity targets. 

HE'I - S 0 2 S P E C I F I CAT I 0 N S 

Parameters Lleasured 

Frequencies : 

1 
L 

Sensitivity: 

Noise Level: 

Tine Constants: 

Coil Orientation: 

Coii Scpar:it ion : 

ZiTU Construction: v .  . 

Porier Rcquirenlents : 

In-phase and out-of-phase components o f  
secondary field in parts per million of 
the normal, undisturbed primary field at 
two frequencies simultaneously. 

Precise frequencies to be selected by 
client, subject to following restrictions: 

Low Frequency: In range 500 to 2000 Hz 
High Frequency: In range 2000 to SO00 Hz 

1 part per million 

Dependent on atmospheric noise and air 
turbulence but generally better than 2 
ppm out-of-phase and 5 ppm in-phase. 

1, 2 or 4 seconds 

Vertical coaxial 

9 meters 

Four 2.4 m sections plus nose and + n i l  
cones and d r a g  skirt 

c 

L 



c Compatibility: 

Recomqended Aircraft: 

Altitude of  Sird: 

Weight: 

Compatible with all radiometric systems 
and fluxgate magnetometers. Proton mag- 
netometer sensors must be installed at 
least 10 meters from the EM coils, normally 
they are trailed half way down the Ebl bird 
tow cable. 

Alouette 11, Alouette Lama, Bell 206B 
o r  equivalent depending upon altitude, 
temperature and humidity conditions. 

30 m below the helicopter and approximately 
30 m above the ground. -- 

Total approximately 155 kg. for EbI unit 
including bird, cable, recorder, console, 
and racks. 

SECTIOS 3 : 4lJLTI -FREQUENCY IN-LYD-OUT-OF-PHASE SYSTE!.f TO BE INST,\LLED 
IN A FIXED WING AIRCRAFT 

INTRODUCTION 

For many years Scintrex operated an in-and-out-of-phase system at 320 Hz 
installed in a DeHavilland Otter aircraft. A few years ago this systen 
i<aS put  out of service and installation of the Tridem system began. 
Since early 1975, we have been successfclly operiting our Tridem system 
in the Otter along with V L F ,  magnetometer and radiometric systems. In 
all, thirteen channels of independent zeo?hysical information are recorded 
in digital and analogue form. 

Sesi&s the Otter, same other nircraft which would be amenable to the 
installation of an in-and-out-of-phase E?! System would be: Norman Eritten 
Islander, Trilander, AN-?,  Canso. 
would be made on the nose 2nd tail of the aircraft in llstingers" similar 
to those shown in Figures 5 and 6. 

In these aircraft, the coil installations 

Lizre m w  b e  a problsz of interference between an electromaznetic receive 
coil and a proton magnetometer sensor installed in the tall stin::er. 
can suggest two alternatiues to overcome this problem. 
to install 3 flusgate magnetometer i n sz2J .C  cf the proton precession type, 

il'e 
The first would be  
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r a 

which could  be i n s t a l l e d  much c l o s e r  t o  t h e  EM c o i l s  than  t h e  p r o t o n  
s e n s o r ,  Low l e v e l  s u r v e y s  do n o t  normal ly  r e q u i r e  s e n s i t i v i t j e s  
b e t t e r  t h a n  1 gamma so t h a t  t h e  f l u x g a t e  c o u l d  b e  a r e a s o n a b l e  a l t e r n -  
a t i v e .  Secondly,  t h e  p r o t o n  p r e c e s s i o n  s e n s o r  could  be i n s t a l l e d  i n  a 
wing t i p ,  away from t h e  e l e c t r o m a g n e t i c  c o i l s  o r  towed i n  a b i r d  behind 
t h e  a i r c r a f t .  

r 
f For f u r t h e r  in format ion  on Tridem, i n c l u d i n g  i n t e r p r e t a t i o n  t h e o r y  and 

c a s e  h i s t o r i e s ,  see S c i n t r e x  A p p l i c a t i o n  Brief 76-3 "Tridem Airborne 
Elec t romagnet ic  System, A bful t ipurpose N a t u r a l  Resource Mapping Tool". 

I n  a d d i t i o n  t o  analogue r e c o r d i n g ,  our Tridem Otter  i n s t a l l a t i o n  u s e s  
d i g i t a l  r e c o r d i n g  f o r  1 3  independent  channels  o f  geophys ica l  informa- 
t i o n .  S c i n t r e x  can f u l l y  e n g i n e e r  a d i g i t a l  r e c o r d i n g  system s i m i l a r  
t o  t h a t  i n  t h e  Otter  f o r  any o t h e r  a i r c r a f t .  

. .  r 
I 
I SPEC I F  ICATIONS OF IN-AID-OUT-OF- PHASE ELECTRObIAGNETI C SYSTEM FOR F I X E D -  

WING AIRCRAFT 

I Parameters ?.leasured : In-phase and out -of -phase  components 
o f  t h e  secondary  f i e l d  i n  p a r t s  p e r  
m i l l i o n  o f  t h e  normal undis turbed  p r i -  
mary f i e l d  a t  e i t h e r  one ,  two o r  t h r e e  
f r e q u e n c i e s  s i m u l t a n e o u s l y .  I. 

Frequencies :  S i n g l e  Frequency Syste?:  500 H:: 
Dual Frequency System: 500 117 and 2000 Hz 
Three Frequency System: S0G, 2000 and SO00 H;: 

S e n s i t i v i t y  : 

Noise Level 

1 p a r t  p e r  m i l l i o n  

Dependent on a t n o s p h e r i c  n o i s e  and a i r  
t u r b u l e n c e ,  b u t  g e n e r a l l y  b e t t e r  t h a n  2S 
ppm out -of -phase  and 40 ppm in-phase .  

Time C o n s t a n t s :  

C o i l  O r i e n t a t i o n :  

1, 2 and 4 seconds L Vertical c o a x i a l  o r  v e r t i c a l  c o p l a n a r ,  
depending on a i r c r a f t  

h C o i l  S e p a r a t i o n :  

e P w e r  Requi rements : S i n g l e  Frequency System: 100 idatts a t  2SV DC 
Dual Frequency System: 290 x n t t s  a t  2SV @C 
Three Frequency System: i U ! l  w a t t s  a t  2SV DC c 

?L Recommended A i r c r a f t  : DeNnvi!in:-,J DI!C-6 T;uiii Otter o r  Brit:en 
Norman I s l a n d e r  

h 
f 
L 
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Weights : 

Compat ibi 1 i ty : 

Transmitter: from 27 to 45 kg depending 
upon nurnber of frequencies. 
Receiver: from 11 to 23 kg depending 
on number of frequencies. 
In Cabin Console: from 7 to 20 kg depend- 
ing on number of frequencies. 

Compatible with all radiometric systems 
and fluxgate magnetometers. Proton 
magnetometer sensors must be installed 
at least 10 metres from the Eiil coils. 
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F i g u r e  2 :  11E?1-801 i n  f l i g h t  w i t h  p r o t o n  
magnetonieter  s e n s o r  h a l f  way down tow c a b l e  
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f i xed  wing a i r c r a f t  

Figure 6:  EM c o i l  i n  nose s t i n g e r  

Figure 7: 
O t t e r  a long with rad iometr ic  and magnetic systems 

Tridcm f ixed  wing EFI system i n s t a l l e d  i n  



THE IITC-2 INTERVALOMETER 

The  Sc in t rex  IITC-2 is  a solid s ta te  t iming device designed to provide 
t imed pulses  for  synchronization between data and flight path cameras  
f o r  a i rborne  geophysical surveys.  

In addi t ion,  a flight c r e w  communications sys tem for  up to four headsets  
i s  contained in the s tandard half rack  module. 

The re  i s  a l so  provision f o r  data processing circui t ry  sucl: 2 s  for t i m e  
shar ing two channels of analogue data on a single pen of an analogue 
r e c o r d e r  o r  f o r  displaying a n  analogue t r a c e  a s  a variable density d i s -  
play using an event channel. 

lol 222 Snidercroft Rd. 
Concord, Ont., Canada 
(41 6) 669-2280 

Corn plet e Geophysical 
Instrumentation and 
Services 

a 



Fea tu res :  

- A single switch s t a r t s  automatic c a m e r a  pulsing and event marking. 

- Blanking Push  Button allows production of blank camera  f r ames  for  
positive identification of ends of flight l ines.  

- Manual Fiducial  P u s h  Button allows manual control of intervalometer  
pulsing, 

- Suitable for  f rame o r  s t r ip  cameras  and analogue o r  digital r eco rde r s  
with appropriate  interfacing. 

- Six digit fiducial counter on f ront  panel with provision fo r  remote 
fiducial counter for  navigator if required.  

- Film indicator light Lnonitors cor rec t  t ranspor t  of € i h .  
. ., . ..-. -. . -. . .i.. ~ ._. 

- Fine  and coarse ,  switch selectable pulsing f r o m  0. 5 to 9 . 9  second 
- -  intervals .  

- F r o n t  panel jacks for up to four headsets with microphones.  

- Variable volume control .  

Te  chni ca l  Spe cif i cation s : 

P owe r R eq ui r e  m en t : 

Maximum allowable cur ren t  
dra in  when camera  powered 
through intervalomete r: 

Size: 

Approximately 1 Amp at 28 V DC 

6 Amps average 

Standard half rack,  335mm x 215mm s 135mm 



Function 

The Scintrex RCV series of multichannel 
anaiogue recorders is designed primarily 
for continuousiy recorded aerial. vehicle 
or cri i l  hole geophvsical surveys Three 
5asic versions are avaiiabie featuring 4 ,  6 
or 8 separate ct:annels 

Features 

Easy front ioacrnc; paper sclpply with reii- 
.ikltC' 2aper t'int3-LJ3 

Rectilinear !races are dCt7leVed by a rug- 
\;e5 ::patea S!:l;JS writinq across a knife 
~ 4 n e  CR beat sensitive paDer 

Ti  I;es * t ' t i l  COT fade or srnuclge 

+'ore 15  no i r i K  to run or cloa. 

4 1 

-F 

T; 3 rC7fl motors are the 1ndc;stry standard. 
'.!FE. 'noving ' ion, iimited rotation units 

Tnt?  si3rirJard 'T1oclel will acceDt any signal 
in m e  range 1 0 V to 5.0 V r 
E .-.ctronic !irmtiQg prevents each pen from 
; : r jying out ct its channel. 

Tt, 1 I ere are fro?; panel controls for Pen Zero 
Fnsltion. Pen Heat. Gain and Calibrated 
1 P s ut R eie re n ce Volt age 

T 
I '$;o event ryarkers are standard 

hi s?  se;lsiiiv!ty and reliability are obtained 
even in clifficult vibrational environments 
\ J C ~  as  helicopters 

Tne amol,fier for each channel I S  designed 
:3 c..v,oid any cnaqnel crosstalk or pickup 
2' 5 5'aI :ram t3e chassis ground 

Sz>c?rGer chassis IS  delivered installed 
- Q  -i r cild sPock mounted plate 



Technical 
Description of 
RCM Multichannel 
Analogue Recorders 

Number of Channels RCM-4; four channels 
RCM-6, six channels 
RCM-8; eight channels 

Standard two. optionally up to the number 
of channels. 

1 and 2 mm/second. switch selectable. 

RCM-4 and RCM-6, 50 mm; 

Number of Event Markers 

Chart Speeds 

Channel Width 
RCM-8,40 mm. 

Input Voltage Range Standard: 1.0 V to 5.0 V for full scale 
deflection. Optional: higher or lower input 
voltages. 

Zero Position Adjustment A front panel switch provides the ability to 
short circuit the input of each channel in 
order to check and adjust its zero position. 

Gain Adjustment Standard: Continuously variable by ten 
turn, lockable potentiometer. 
Optional: Preset, switch selectable. 

222 Snidercrof t Road 
Concord (Toronto) Ontarlo 
Canada L4K 165 
Tdcphone 1416) 669-2280 

Canle Scintrex Toronto 
Te I P x 0 6 - 96 4 5 7 0 

Internal Calibration e A precision 1V reference source can be 
activated by front panel control to calibrate 
gain adjustment of each channel. 

Frequency Response DC to 40 Hz. 

Linearity 1% of full scale 

Input Impedance 100 K ohms 
____ ___ ~ _ _ _ _ _  ~ _ _ .  

Paper Capacity One 60 m roll of industrial grade paper. 

Paper Graduations Four, six or eight channels graduated 
laterally and longitudinally each millimeter 

_____~__. . - - ~ - _ _ _ - - - -  - ----____ 

Power Requirements Standard RCM-4: 12 V DC 
Optional RCM-4; 28 V DC 
Standard RCM-6; 12 V DC 
Optional RCM-6; 28 V DC 
Standard RCM-8: 115 V, 60 Hz 
Optional RCM-8: 28 V DC 
Optional models require external 
inverters. 

Tvnlr,?! P C ~ ~ V P ~ ~ O ~ S L I T C ! ; ~ ~  1s 25 w2tts cer 
channel plus 3 watts tor tne chart drive 

___I_____ ______ _ _ _ _ _ _  --_- .- -- - - - ~ 

Standard Dimensions and weights RCM-4.490 x 275 x 380 mm, 15 kg 
RCM-6. 490 x 320 x 480 mm, 19 kg 
RChl-8.390 x 320 x 480 mm, 21 kg 

-~ ~ ___  ____________ __ ________ - 

0 0 per at i ng temper at u res 25 C to -50  C 

Complete Geophyscal 
liistrumcntation 
and Services 
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DH CONTROL K N O B  

SELF TEST BUTTON 

- .  z . _  
(4JIA 1 t q  ir 1 

Standard Round Iiidicator R a c !  I r  Altinieter 
f; 1995 Complm? 

Decision Height Indicator: 
Visual and Aural 

Part No 104-0120-00 

Tliv Mark-10 g ivrs  nbsc~lii lc! asc;tiraiice 
that you i c  hiqti enouqli  to avoid obstacles 
and prov ides  t iec is ion height tnfnrniat ion 
(visrral and a i i r n l )  -- al l  at a cost much IPSS than 
you wotilrl cxpc:ct for a radar :iltimt?tt>r syqtrrn 
wi th  t l i i s  performance A s  shown in thp  IIILIS- 
tration ;ilmve when flyinq ovcr rnoutilairious 
tcrrniri llic Mark-10 mcasirrcs Ihe hc,iqht you 
arp ,Ihovc the peaks and not  heiqhl above 
spa IPVCI I t  is riot necessary In subtract the 
nioontaiii height from the reading shown on 
the Ixrometr ic  altimeter to determine your 
exact height 

The Dccision I l f i i c i h t  Indicator can be preset 
to any di?sired altttudc f rom 4 0  to 2C8O0 feet 
When yciiir aircraft qocs below t h e  preset 
altitude [tic 014 warninq l iqhl coiri(”s on 
and an aural wnrntng sourids throuqh the 
a i rc r a I t n u d I o s y s I e m 

MAiSK-10 “T-R” UNIT 

Thc  “T-R ’ U n i t  is a riiodular, tram 
sist,  I rzecl. radar unit Dirncnsiorjs 
ai-e ‘:x4x31/;11 The unit weighs 
2 Ibf 
($15 9) 

M A R  K-10 AI-74 INDICATOR 

The AI-74 Indicator is  a profcssion- 
al tyrje 3” round unit. Provides 
‘DH“  light and aural warning at 
decision height. The unit we.ighs 
1 Ib 
( $ 5 9 5 )  

MARI ‘ -10 ANTENNA 

The P . ; x k - l O  uses flush style an- 
tenna The unit weighs l!$ Ibs. 
Only I rle antenna is needed.  
($160) 



- - .  Operaking Instructions 
1 .  GENERAL 

The MARK-10 Radar Al t in i l~t t~r sys- 
tcrn consists of a trarisrntttcr- 
rccciver unit. an indicator and an 
ant Pnna 

The systciii pi OVI(IPS an arc iirate 
indication of nltituclo froiii 2 0 0 0  f t v t  
above tlic tcrrarri to 4 0  feel A built- 
in self-test featirrc is provicled to 
insure c?pcrational capability 

Operation of the MANK-10 I$ qiiite 
sllnple It rcc~LlIles of tl1c pll(lt, l1ttlc 
more than watching l l ie indicnloi 

2. GROUND OPERATION 
Y o ~ i  will find that whtlc taxiing in 
the vicinity of 1iang;lrs and othcr a i l -  
craft the pointer niay  roam r i p  and 
tiown the scale. Ttits is noriiia1 

Prior to  ricpartiire. system opera- 
tion shoi.rId be checked by engnying 
SELF-T-EST SELF-TEST is en- 
gaged by pressing the red t x i t  ton 
on the front of the At-74 iriclicator. 
The tinit should read 40 fcr?t, "- 5 
feet T I ) (?  ' Dtd" liqlit cotnc!s 011 i f  in 
inoviiicj toward tht? sclf-tcsl ;iltitLitlc 
indication l l i ~  poiiitei- goes ttiroirgli 
the'  D t i  ' BUG setting SELF-TEST 
verifies that the system is opera- 
tional aiid capable of providirig 
accurate altitude information 

3. DECISION HEIGHT ("DI I") 
The " U I i "  l iylit is l i t  and Ihr! airtal 
tone sounds briefly whet1 the air- 
craft descends through your ' l l t i : '  
The light rc?rnains oil as loriq as the 
8ircrafl is at or below the sclcclcd 

The desired "DH" is selectc?rl bv ad- 
iustinq t h e  "DH" coiitrol knob so 
that the triatigular "Dt i "  [3U(-; is 
ccntcrmi over the ( I cs i rw l  altilircic 
mark on the dial. The BUG can be 

"DH" , 1 t iturJe. 

.. 

I 

adjusted in eitlwr direction aiid to 
any 811itude within the r;inge of 

If desired, the "DH" featLjrc can 
be used throughout aircraft &scent 
and final approach to give an alti- 
tude alert at several d i f ferent 
altitudes. 

the system. 1 

I 

< 

4. PREFLIGHT CHECKLIST I 

a. Turn on power. (after sta(ting en- 
gines) "Dt-i" audio will sound on 
first turn on. 

b.&t "DH" BUG to disired altitude. 

C .  Pbrforrn SELF-TEST. SELF- 
TEST should read 40 feet, * 5 
feet. 

5. IN FLIGHT OPERATION 
a. SELF-TEST may be performed 

at any altitude. 

b. Normal irilligtit adjustments are 
conf ined to selecting desired 
"Ut.1" 1 '  tltLJdf?. 

c. The MARK-10 will indicate ticiqtit 
above terrain frorii 40 to 2000 
feet. The radar indicates the dis- 
tance hctween aircraft and 
closcsl ir?rr air). 

d. When descending t hrouyh t tic 
riiinimcrrn altitude (40 fect) the 
pointer ~rst.ially will pausc and 
start lownr-d the high allitucie 
posit ion, ii,ldicating t lie al t i i i ic I er 
can no longer supply usable 
in format ion. 

e. When the aircraft is above 2000 
feet, and ~.isrrally when below 40 
feet, the pointer' will remain in 
the high altitude position. The 
only time the pointer should be 
in the "OFF" position is wlien the 
systcni is ttirncxl off or thcrc IS a 
malfunction within the system. 

MALK-1O "T-R UNIT" 
(1';irI FJo 1 0 4  r) 1 13-UO) 

W r .  i q t i  I 
Sl/C? 

3 0 Ibs 
0 x 4 r 3!$" 

1 1  to 35 VDC I ri p (1 t  vo i  lag c .  
I n pi) t current 

F r cq 1 1  e nc y 

0 5 amps l h 7  28 vol ts 
1 0 amps a 1 4  volts 
1 3 G H z  

Loop qain 1 1 5  db 
4 0 '  to 2000' A I t  i ti.1 tle ran y e.  

Acctiracy: Better than -I 5% of 
indicated a I t i I I i d  e 

Altl lucle output + 10 millivolts pcr foot 

FLUSH STYLE 
MARK-10 ANTENNA 

(Part No 104-01 13-00) 
Wr> i (1 h t 

Size 3" hiqh. 5" wide. 

F r o r i  I a1 
crocxs section 1 8 square inches 

1 5 1 b s  

6" long 

T Y  D- Horn 
24 inches C;II)IP Iengtti' 

Id n t i  1 1  t i n q ho Ie s 8 each ? ; d l  d ia  
Antr.nrin Pattern 5 30" pi tch 
( 3  db points) t 30'' roll 

A1-74 INDICATOR 
( P a r t  N o  1 0 4 - 0 1  14-00) 

Vlc 1 1  J I \ t 
Si7c 

1 OIbs  
Fils slarlcl, l l II 7" 
iri,,trurncnl flolc 
DP p t  t i  be  h i nd 
p a n e l  5" 
1 1  to 35 vuc Inl i i i t  vollage 

*AtIra1 level i s  adjustahlc lo pi101 u(eff?renct? 



HORIZONTAL I N DIC A T 0  R 

A c o m p x t  1ndicatc;r desiclnea fo: 
installation on  !OD of giare shield 
\ 5205: 

VERTICAL INDICATOR 

Thin 2 ' '  ~ i d e  in= : * . Z  - - *  

use  on c rowded Farials 
(5'2051 

Vertical Indicator 
Ra da r Altimeter S ys tern 

Pzrt No. 1C4-011s-00 
$1995 Complete 

(Includes "T-R" unit and 
antenna shown at left) 

Horizontal Indicaior Radar Aitimeter System 

(Includes "T-R" unit and antenna shown at left; 
Part No. 104-01 2 1-00 $1995 Complete 

472-1 A U R A L  -OH' '  

The A 7 2 - 1  provides aural 
OH tone wnen warning 

l i g h t  c o m e s  on U n i t  
weiahs 3 oz 
Is351 

. , .-re-. z l  

A 7 0 - 5  ADJUSTABLE 
O E i l S l O N  H E I G H T  

5 > T C H  

The A7C-5 can oe oreset 
to any desired -dltifUde 
Warning light comes on 
when aircrart qoes below 
p re SP t , I :  t i t lib F? 

,-- 

S H O W N  ABOVE A R E  COMPONENTS INCLUDED 
IN EITHER T H E  VERTICAL OR HORIZONTAL 

I N D I C A T 0  R i N S TA L LAT I0 N 

WARRANTY CERTIFICATE 
M A R  K-10 EQUIPMENT 

i 






