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1. I N T R O D U C T I O N  

A combined h e l i c o p t e r  e l e c t r o m a g n e t i c  and magnetic survey 

t o t a l l i n g  511 l i n e  k i l o m e t r e s  was c a r r i e d  o u t  f o r  Mattagami 

Lake Exp lo ra t ion  Limited i n  t h e  a r e a  southwes t  of Houston, 

B r i t i s h  Columbia. The survey  was flown on A p r i l  23rd,  24 th ,  

and 25 th ,  1 9 8 0 .  

The survey  w a s  flown a t  a nominal spac ing  of 2 0 0  m e t r e s  and 

an average  b i r d  h e i g h t  of 40  metres, u s i n g  an Aloue t t e  I11 

h e l i c o p t e r  CF-TKH opera t ed  by Kenting H e l i c o p t e r s  L td . ,  of 

Calgary ,  A lbe r t a .  Survey a i r s p e e d  averaged about  70 mph. 

The e l e c t r o m a g n e t i c  system used was an Aerodat dua l  frequency 

u n i t ,  c o n s i s t i n g  o f  v e r t i c a l ,  c o a x i a l  c o i l s  mounted approxi-  

mately 7 . 0  metres a p a r t  i n  a " b i r d "  towed 100  f e e t  below t h e  

h e l i c o p t e r .  S e p a r a t e  t r a n s m i t t i n g  and r e c e i v i n g  c o i l s  w e r e  

used f o r  each  frequency.  Opera t ing  frequency of t h e  system 

was 9 0 0  Hz and 4 2 0 0  Hz.  Add i t iona l  equipment inc luded  a 

B a r r i n g e r  Research AM-104 p ro ton  magnetometer, a Hoffman r a d a r  

a l t ime te r ,  a G e o c a m  35 mm f l i g h t  p a t h  camera, a Bar r inge r  

8-channel h o t  pen r eco rde r .  I n  a d d i t i o n  t o  analogue r eco rd ing ,  

d a t a  w a s  a l s o  recorded on magnetic t a p e  us ing  an Aerodat-Perle  

d a t a  a c q u i s i t i o n  system. 

S p e c i f i c a t i o n s o f  t h e  in s t rumen t s  are g iven  i n  Appendix I ,  and 

Appendix I1 prov ides  d e t a i l s  on  t h e  analogue r e c o r d e r  channels .  
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2 .  DATA PRESENTATION _- 

2 . 1  - E l e c t r o m a g n e t i c s  - 

Airborne  E l e c t r o m a g n e t i c  Survey  I n t e r p r e t a t i o n  Map shows 

i n t e r p r e t e d  a x e s  o f  c o n d u c t i v e  r e s p o n s e s  on t h e  lower  f r e -  

quency. The r e s p o n s e s  are i n d i c a t e d  as  c i rc les  w i t h  a num- 

ber o u t s i d e  t h e  c i rc le  g i v i n g  t h e  i n p h a s e  a m p l i t u d e  i n  p a r t s  

p e r  m i l l i o n  (ppm) o f  t h e  p r imary  f i e l d  s t r e n g t h ,  and  a num- 

ber w i t h i n  t h e  c i r c l e  g i v i n g  t h e  a p p a r e n t  conduc tance  r a n g e  

on a t e n  d i v i s i o n  scale  shown on t h e  map l e g e n d .  The appa r -  

e n t  conduc tance  i s  d e t e r m i n e d  by a p p l y i n g  t h e  i n p h a s e  and  

q u a d r a t u r e  anomaly a m p l i t u d e s  t o  a p h a s o r  d i ag ram f o i  t h e  

v e r t i c a l  h a l f - p l a n e  model.  The r e l a t i o n s h i p  o f  a p p a r e n t  

conduc tance  t o  t r u e  c o n d u c t a n c e ,  which i n  t h e  case o f  nar row,  

s l a b - l i k e  b o d i e s  i s  t h e  p r o d u c t  o f  t h e  e lec t r ica l  conduc- 

t i v i t y  and a v e r a g e  t h i c k n e s s ,  depends  upon how c l o s e l y  t h e  

body a p p r o x i m a t e s  t h e  s h e e t - l i k e  form, and upon how n e a r l y  

a t  r i g h t  a n g l e s  i t s  s t r i k e  d i r e c t i o n  i s  t o  t h e  f l i g h t  l i n e  

of t h e  a i r c r a f t .  

Conductance i n  mhos i s  t h e  r e c i p r o c a l  of r e s i s t a n c e  i n  

ohms and i s  a g e o l o g i c  p a r a m e t e r  because  it i s  c h a r a c t e r -  

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

o f  f r e q u e n c y  and  f l y i n g  h e i g h t  ( o r  d e p t h  o f  b u r i a l )  and re- 

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

and d i p ,  and i s  more s t r o n g l y  a f f e c t e d  by  c o n d u c t o r  s i z e  

t h a n  i s  conduc tance .  Although t h e  c o n d u c t a n c e s  p r e s e n t e d  

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

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

Most o v e r b u r d e n s  have  a p p a r e n t  c o n d u c t a n c e s  which f a l l  i n -  

t o  t h e  l o w e s t  r a n g e  on t h e  scale ( < 2  mhos) , whereas  con- 

d u c t i v e  c l a y s  may have  a p p a r e n t  c o n d u c t a n c e s  i n  t h e  n e x t  

r a n g e  (2 -4  mhos) . The h i g h e r  r a n g e s  i n  t h e  scale (>  4 mhos) 

i n d i c a t e  t h a t  a s i g n i f i c a n t  f r a c t i o n  of t h e  e l ec t r i ca l  con- 

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

Materials which c o n d u c t  e l e c t r o n i c a l l y  are l i m i t e d  t o  t h e  

m e t a l l i c  s u l p h i d e s  and t o  g r a p h i t e .  Thus,  t h e  h i g h e r  appar -  

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

and t o  s u l p h i d e - b e a r i n g  r o c k s .  A s t r o n g  conduc tance  

( > 1 5  mhos) i n d i c a t e s  we l l - connec ted  m i n e r a l i z a t i o n  ex tend-  

i n g  t h r o u g h o u t  a f a i r l y  l a r g e  r e g i o n ,  and  t h i s  o f t e n  sug-  

g e s t s  e i t h e r  g r a p h i t e  zones  o r  mass ive  s u l p h i d e s .  Poor  t o  

modera te  c o n d u c t a n c e s  ( 4 - 1 5  mhos) may - o r i g i n a t e  f rom massive 

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

are of a p o o r l y  c o n d u c t i n g  v a r i e t y  such  as  g a l e n a .  

Also d e t e r m i n e d  from t h e  p h a s o r  c u r v e s  b u t  n o t  shown i n  

t h e  A i r b o r n e  E l e c t r o m a g n e t i c  Survey a r e  t h e  a p p a r e n t  d e p t h s  

t o  t h e  c o n d u c t o r s .  Although t h e  p h a s o r  c u r v e s  are  o f t e n  
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able  t o  d i s t i n g u i s h  between c o n d i t i o n s  of c o m p a r a t i v e l y  

t h i c k  and t h i n  o v e r b u r d e n ,  t h e  d e p t h  es t imates  are n o t  gen- 

e r a l l y  r e l i a b l e .  Some of t h e  more common r e a s o n s  f o r  t h i s  

are : 

(i) t h e  c o n d u c t i v i t y  of t h e  body may change w i t h  
d e p t h  

(ii) t h e  c o n d u c t o r  p l u n g e s  

(iii) t h e  d i p  i s  s u b s t a n t i a l l y  less  t h a n  v e r t i c a l  

( i v )  i n t e r f e r e n c e  from c o n d u c t i v e  ove rburden  or h o s t  
r o c k  h a s  d i s t o r t e d  t h e  a n o m a l i e s  

(v )  t h e  body h a s  t o o  s h o r t  a s t r i k e  l e n g t h  t o  g i v e  
a good h a l f - p l a n e  r e s p o n s e .  

Any o f  t h e  c o n d i t i o n s  enumera ted  above may e f f e c t  t h e  

anomaly a m p l i t u d e s .  Some w i l l  c a u s e  r o u g h l y  p r o p o r t i o n -  

a te  c h a n g e s  i n  b o t h  p h a s e s ,  so t h a t  t h e  d e p t h  es t imates  

t e n d  t o  be more s e r i o u s l y  a f f e c t e d  t h a n  t h e  conduc tance  

estimates. Appendix I11 p r o v i d e s  a l i s t i n g  of r e s p o n s e s  

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

a p p a r e n t  d e p t h s  t o  t h e  c o n d u c t o r  and  s e n s o r  h e i g h t .  

A i r b o r n e  E l e c t r o m a g n e t i c  Survey  P r o f i l e  Maps show c o n t i n u -  

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

t h e  f l i g h t  l i n e s  i n  a d d i t i o n  t o  t h e  i n f o r m a t i o n  shown on 

t h e  E l e c t r o m a g n e t i c  Survey Map. These p r o f i l e s  are t r a n s -  

c r i b e d  and  p l o t t e d  from magne t i c  t a p e  r e c o r d e d  i n  f l i g h t ,  

a f t e r  a s s i g n i n g  a s u i t a b l e  b a s e - l e v e l  v a l u e .  P r o f i l e s  are 

p r e s e n t e d  for b o t h  t h e  9 0 0  and 4 2 0 0  f r e q u e n c i e s  s e p a r a t e l y .  
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I n  e a c h  case t h e  h e a v i e r  l i n e  r e p r e s e n t s  i n p h a s e ,  and t h e  

t h i n n e r  l i n e  i s  ou t -o f -phase .  

2 . 2  Magnet ics  

The T o t a l  F i e l d  Magnet ic  Map shows c o n t o u r s  o f  t h e  t o t a l  

magne t i c  f i e l d ,  u n c o r r e c t e d  f o r  r e g i o n a l  v a r i a t i o n .  Wheth- 

e r  an  EM anomaly w i t h  a magne t i c  c o r r e l a t i o n  i s  more l i k e l y  

t o  be  caused  by a s u l p h i d e  d e p o s i t  t h a n  one w i t h o u t  depends  

on t h e  t y p e  o f  m i n e r a l i z a t i o n .  An a p p a r e n t  c o i n c i d e n c e  be- 

tween a n  EM and a magne t i c  anomaly may b e  caused  by a con- 

d u c t o r  which i s  a l so  m a g n e t i c ,  o r  by a c o n d u c t o r  which l i e s  

i n  c l o s e  p r o x i m i t y  t o  a magne t i c  body. 

d u c t o r s  which are a l s o  m a g n e t i c  are s u l p h i d e s  c o n t a i n i n g  

p y r r h o t i t e  and/or  m a g n e t i t e .  

i n  close a s s o c i a t i o n  can  be, and o f t e n  a re ,  g r a p h i t e  and 

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

tween t h e s e  cases. I f  t h e  c o n d u c t o r  i s  a l s o  magne t i c ,  it 

w i l l  u s u a l l y  produce  and EM anomaly whose g e n e r a l  p a t t e r n  

resembles t h a t  o f  t h e  m a g n e t i c s .  Depending on t h e  magne t i c  

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

i n p h a s e  EM r e s p o n s e  may be s u p p r e s s e d  o r  even  r e v e r s e d  i n  

s i g n .  

The m a j o r i t y v o f  con- 

Conduc t ive  and magne t i c  b o d i e s  
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3 .  GENERAL OBSERVATIONS 

3.1 Genera l  O b s e r v a t i o n s  

The s u r v e y  c o n t a i n s  a n  u n u s u a l l y  l a r g e  number of r e s p o n s e s ,  

most d i s p l a y i n g  l o w  a p p a r e n t  conductance .  There  are 361 

low f r e q u e n c y  a n o m a l i e s  and  2 4 9  h i g h  f r equency  anomal i e s .  

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

c o n d u c t i v i t y  i s  shown i n  t h e  f o l l o w i n g  table .  

Ca tegory  Mhos. Low Freq.  % High F req .  % 

0 2 175  48 178  72  

1 2-4 145 4 0  55 2 2  

- 

4-8 

8-15 

15-30 

30-60 

60-125 

125-250 

250-500 

500 

3 3  

7 

2 

1 

0 

0 

0 

0 

361 

9 1 2  r; 

0 

2 4 9  
- 

I t  i s  i m p o r t a n t  t o  n o t e  t h a t  48 p e r c e n t  of t h e  low f r e -  

quency r e s p o n s e s  and  72 p e r c e n t  o f  t h e  h i g h  f r e q u e n c y  

r e s p o n s e s  show c o n d u c t a n c e s  of less t h a n  2 mhos, which 

i s  n o r m a l l y  c o n s i d e r e d  as ove rburden .  Another  4 0  p e r -  

c e n t  of t h e  l o w  f r e q u e n c y  r e s p o n s e s  and 2 2  p e r c e n t  of 

t h e  h i g h ,  have  c o n d u c t a n c e s  of 2 t o  4 mhos, which i s  

n o r m a l l y  r e g a r d e d  as  c l a y  r e s p o n s e s .  O r  t o  s t a t e  t h e  

i n v e r s e ,  o n l y  1 2  p e r c e n t  of t h e  low f r e q u e n c y  r e s p o n s e  
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q u a l i f y  a s  p o s s i b l e  su lph ide  sou rces  and 6 p e r c e n t  of 

t h e  h i g h  frequency.  However, due t o  imper fec t ions  i n  

t h e  conductance measurement t h e  p e r c e n t  of s u l p h i d e  

sou rces  may be  h i g h e r .  

Known m i n e r a l i z a t i o n  i n  t h e  a r e a  has  been found i n  t w o  

l oca l i t i e s .  A l a r g e  boulder  of h i g h e r  grade  l ead -z inc  

f l o a t  w i t h  h i g h  gold  and s i l v e r  t h a t  would be expec ted  

t o  be a good conductor .  

1 / 2  i nch  v e i n s  of 2 . 6 %  Pb and 2.8 Zn, w i t h  s i l v e r  which 

would be expec ted  t o  be moderate conductor  i n  v e i n  form. 

A narrow i n t e r s e c t i o n  con ta in ing  

The above m i n e r a l i z a t i o n  sugges t s  t h a t  q u i t e  poor ly  con- 

d u c t i v e  zones could  be of  i n t e r e s t ,  p a r t i c u l a r l y  i f  t h e  

m i n e r a l i z a t i o n  i s  t h i n  o r  d i sconnec ted .  Consequently,  

t h e  fo l lowing  i n t e r p r e t a t i v e  pr-ccedure has  been adopted. 

(1) Where p o s s i b l e  anomalies have been grouped i n t o  
zones  f o r  e a s e  of  d i s c u s s i o n .  

( 2 )  Many weak i s o l a t e d  responses w i l l  n o t  be covered 
by t h e  r e p o r t .  

( 3 )  P r i o r i t i e s  f o r  each zone w i l l  be  a s s igned  on t h e  

b a s i s  o f  conductance,  c h a r a c t e r  and magnetic a s soc ia -  
t i o n  of t h e  responses .  

I n  g e n e r a l ,  t h e  anomalies are numbered c o n s e c u t i v e l y  f o r  

t h e  f i r s t  l i n e  on which they  appear .  
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3 . 2  Conductor D e s c r i p t i o n  

1. - 4 B  moderate conductance - high  t h i r d  p r i o r i t y  - 
reassess on zone 2 r e s u l t s .  

2 .  - l ong  conductor  - probably  fo rma t iona l  b u t  h i g h e r  

conductances on l i n e s  4 , 7 , 8  and 9 war ran t  h igh  

second p r i o r i t y  r a t i n g .  

3. - probably overburden - t h i r d  p r i o r i t y .  

4 .  - s h o r t  zone - second p r i o r i t y .  

5. - i s o l a t e d  response  moderate conductance - t h i r d  

p r i o r i t y  a t  p r e s e n t  

6 .  - fo rma t iona l  conductance - low p r i o r i t y .  

7 ,  8 ,  9 ,  & 10 

- probably  fo rma t iona l  b u t  moderate conductance on 

survey  l i n e s .  Check n o r t h  end of 7 f i r s t  and 

reassess remainder - second p r i o r i t y .  

11. - Broad a r e a  of  weak response.  Low p r i o r i t y .  

1 2 .  - Long zone  - probably  fo rma t iona l  o r  overburden - 

i 

l o w  p r i o r i t y .  

1 3 ,  1 4 ,  1 5 ,  & 1 6  

- Appear a s  f o u r  s u b - p a r a l l e l  fo rma t iona l  conductors .  

Zone 1 4  i s  s t r o n g e s t  on l i n e  11 - t h i r d  p r i o r i t y .  

1 7 .  - Poor conductance - overburden - l o w  p r i o r i t y .  

1 8 ,  1 9 ,  & 20 

- Three s u b - p a r a l l e l  zones  of moderate c o n d u c t i v i t y  - 

probably c o n t i n u a t i o n  of 7 ,  8 ,  9 ,  & 1 0 .  Check 1 9  

f i r s t  and r e a s s e s s  1 8  & 2 0  - second p r i o r i t y .  
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2 1 ,  2 2  & 23 

- May be f o r m a t i o n a l  b u t  weaker  t h a n  above.  Low 

p r i o r i t y  a t  p r e s e n t .  

2 4 ,  25 & 26 

- Weak c o n d u c t o r s  s u g g e s t  ove rburden  b u t  t h e i r  

t r e n d  f o l l o w s  magne t i c s .  Low p r i o r i t y .  

27, 28 & 29 

- P o s s i b l y  ove rburden  r e s p o n s e s  b u t  t r e n d s  follow 

m a g n e t i c s  - l o w  p r i o r i t y .  

30 & 31 

- Two s h o r t ,  p a r a l l e l  E-W t r e n d i n g  zones  t h a t  may 

be f o r m a t i o n a l  - low p r i o r i t y .  

32 - An u n u s u a l  c o n d u c t o r .  A l o n g  zoRe t h a t  p a r a l l e l s  

a p h o t o  l i n e a m e n t .  The q u a d r a t u r e  r e s p o n s e  and 

low conduc tance  s u g g e s t  overb i i rden  b u t  t h e r e  i s  

good m a g n e t i c  c o r r e l a t i o n  on 26  and 2 7 .  There  i s  

a c o i n c i d e n t a l  h i g h  of n e a r l y  4 0 0  gammas on 26F  

w h i l e  2 7 s  l i e s  s l i g h t l y  on t h e  f l a n k  o f  a s i m i l a r  

s t r o n g  h i g h .  Zone 32 i s  r e g a r d e d  as a f i r s t  p r i o r i t y  

t a r g e t  on 26  and 2 7  and w a r r a n t s  fo l low-up  w i t h  

m a g n e t i c s  and EM. 

33 & 34 

- Poor  conduc tance  and h i g h  q u a d r a t u r e  s u g g e s t  ove r -  

b u r d e n  as t h e i r  c a u s e .  Low p r i o r i t y .  
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35. - A N-E t r e n d i n g  zone w i t h  poor  conduc tance  o v e r  

m o s t  of i t s  l e n g t h .  However, v a l u e s  improve on 

2 7  and  28. A f o r m a t i o n a l  zone t h a t  w a r r a n t s  a 

second p r i o r i t y  on 28. 

36. - An unusua l  N - S  zone of low conduc tance  - low 

p r i o r i t y .  

3 7 .  - An E-W zone of poor  c o n d u c t a n c e .  Low p r i o r i t y .  

30 & 39 

- Two N-S  zones  of low conduc tance  w i t h  t h e  s o u t h  

e n d  o f  38 c o r r e l a t i n g  w i t h  swamp. N e v e r t h e l e s s  

b o t h  zones c h e c k i n g  n e a r  l i n e  33 on t h e  bas i s  of 

t h e i r  p r o x i m i t y t o k n o w n  m i n e r a l i z a t i o n  on l i n e  36. 

F i r s t  p r i o r i t y  due t o  p r o x i m i t y .  

40. - An i n t e r e s t i n g ,  i s o l a t e d ,  s m a l l  a m p l i t u d e  r e s p o n s e  

on l i n e  4 2  t h a t  d i s p l a y s  a conduc tance  of 86 mhos 

and w a r r a n t s  a f i r s t  p r i o r i t y  r a t i n g  due t o  i t s  

p r o x i m i t y  t o  m i n e r a l i z a t i o n .  

4 1 .  - An E-W t r e n d i n g  zone t h a t  s u g g e s t s  ove rburden .  

I t  h a s  been  awarded a second  p r i o r i t y  r a t i n g  due 

t o  i t s  p r o x i m i t y  t o  known m i n e r a l i z a t i o n .  

42.  - A N-E t r e n d i n g  c o n d u c t o r  w i t h  c h a r a c t e r  t y p i c a l  

o f  ove rburden .  Low p r i o r i t y .  
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42A,43, 44  & 4 5  

- Four s u b - p a r a l l e l  conductors  t y p i c a l  of over- 

burden t h a t  might r e p r e s e n t  a N-E t r e n d i n g  

formation.  LOW p r i o r i t y .  

4 6 .  - An i n t e r e s t i n g  conductor  t h a t  follows t h e  edge 

of a r i v e r  cour se  and d i s p l a y s  moderate conduc- 

t a n c e  on 4 9 ,  53 and 55.  I t  has  been awarded a 

f i r s t  p r i o r i t y  c l a s s i f i c a t i o n ,  f o r  i t s  proximi ty  

t o  m i n e r a l i z a t i o n .  

4 7 .  - Typica l  overburden responses  c o r r e l a t e  wi th  swamp 

on photo - l o w  p r i o r i t y .  
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4 .  CONCLUSIONS AND RECOMMENDATIONS 

A t o t a l  of 48 zones  w e r e  i n t e r p r e t e d  from t h e  s u r v e y  r e s u l t s ,  

which i n c l u d e  f i v e  f i r s t  p r i o r i t y  z o n e s ,  and 11 second p r i o r -  

i t y  zones.  

O f  t h e  first p r i o r i t y  zones ,  zone 32 h a s  low conductance  b u t  

e x c e l l e n t  magne t i c  c o r r e l a t i o n  on t w o  l i n e s .  Zone 4 0  i s  a n  

i s o l a t e d  c o n d u c t o r  w i t h  h i g h  conduc tance  and zones 38, 39 and 

4 6  have  been  upgraded  due t o  t h e i r  p r o x i m i t y  t o  known m i n e r a l i -  

z a t i o n .  

The 11 second p r i o r i t y  zones  s u g g e s t  f o r m a t i o n a l  f e a t u r e s  as  

t h e i r  c a u s e .  Some checks  have  been  recommended i n  t h e  body o f  

t h e  r e p o r t  t o  i n v e s t i g a t e  t h e s e  zones .  

The r ema in ing  t h i r d  p r i o r i t y  zones  and t h e  unpicked  r e s p o n s e s  

are b e l i e v e d  t o  b e  due c h i e f l y  t o  ove rburden .  

Toron to  , O n t a r i o .  

J u l y ,  1980. 
I P.Eng. 
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Ins t rumen ta t ion  

Elec t romagnet ic  Ins t rumen t  

Type: Dual f requency inphase-quadra ture  ins t rument  

manufactured by Aerodat Limited,  Toronto. 

Co i l s :  The t r a n s m i t t i n g  and r e c e i v i n g  c o i l s  a r e  l o c a t e d  i n  
a " b i r d "  towed 1 0 0 '  below t h e  h e l i c o p t e r .  The c o i l s  

are c o a x i a l  and are 2 5  f e e t  a p a r t .  The c o i l  a x i s  i s  

i n  t h e  d i r e c t i o n  of t r a v e l .  

Frequency: 9 0 0  Hz and 4 2 0 0  Hz. 

N o i s e  Level: 1 - 2  ppm a t  0 . 1  second t i m e  c o n s t a n t .  

Magnetometer 

Type: Proton p r e c e s s i o n  model AM-104 manufactured by 
B a r r i n g e r  Research Limi ted ,  Toronto. 

Cycl ing t i m e :  1 . 1 3  seconds.  

P o l a r i z i n g  t i m e :  0 . 5 8 7  seconds.  

Sensing head des ign :  5 i nch  d iameter  Toroid.  

Hor i zon ta l  P o s i t i o n i n g  

Geocam 35 mm f l i g h t  p a t h  camera and in t e rva lomete r .  

V e r t i c a l  P o s i t i o n i n g  - 

Hoffman Radar A l t i m e t e r  

Data Recorders 

E igh t  channel  B a r r i n g e r  analogue pen r eco rde r .  

Aerodat DAC-NAV magnet ic  t a p e  d i g i t a l  a c q u i s i t i o n  system. 
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Analocrue Tape 

c' 

The f l i g h t  t a p e  c o n s i s t s  o f  e i g h t  c h a n n e l s  o f  i n f o r m a t i o n  as 

f o l l o w s :  

Channel  

1. Radar A l t i t u d e  

2 .  EM 900  i n p h a s e  

3 .  EM 900  Q u a d r a t u r e  

4 .  EM 4200 i n p h a s e  

5. EM 4 2 0 0  q u a d r a t u r e  

6 .  Magnetometer 

7.  60  Hz Moni tor  

8 .  Magnetometer 

T i m e  
C o n s t a n t  

1 sec 

0 . 1  sec 

0 . 1  sec 

0 . 1  sec 

0 . 1  sec 

1 sec 

S c a l e  
Units/mm N o i s e  

1 0  f e e t  1 0  f e e t  

2 .5  gamma 1 gamma 

1 sec 2 5  gamma 1 gamma 

I n  a d d i t i o n ,  t h r e e  f i d u c i a l  marke r s  are used  between t h e  

c h a n n e l s ,  as  f o l l o w s :  

F i duc  i a l  

60  h z  marker  

C a m e r a  f i d u c i a l s  

Occurrence  

o c c u r s  o n l y  o v e r  power l i n e s .  

o c c u r s  r e g u l a r l y  a t  5 second  i n t e r v a l s  
on e v e r y  l i n e .  

N a v i g a t o r  f i d u c i a l s  o c c u r s  d i s c o n t i n u o u s l y  on e v e r y  l i n e .  

The 6 0  hz .  f i d u c i a l  i d e n t i f i e s  a n o m a l i e s  g e n e r a t e d  by power 

l i n e s ,  a l l o w i n g  them t o  b e  d e l e t e d  from t h e  EM map. 

The n a v i g a t o r  f i d u c i a l  marks r e p r e s e n t  p o i n t s  on t h e  ground 

which w e r e  r e c o g n i z e d  by t h e  a i r c r a f t  n a v i g a t o r .  

i n g  o f  t h e  f l i g h t  l i n e  i s  f l a g g e d  by  a p a i r  of n a v i g a t o r  

The beg in -  
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f i d u c i a l s .  These are f o l l o w e d  by a ser ies  of  unevenly-spaced 

f i d u c i a l s  moving r i g h t - w a r d s  a l o n g  t h e  t a p e ,  which i s  t h e  d i -  

r e c t i o n  of f l i g h t .  The end  o f  t h e  l i n e  i s  f l a g g e d  by a s t r i n g  

of t h r e e  n a v i g a t o r  f i d u c i a l  marks.  

The camera f i d u c i a l  marks i n d i c a t e  p o i n t s  on t h e  s t r i p  f i l m .  

The f l i g h t  l i n e  numbers and anomaly l e t t e r s  as  marked on t h e  

maps are t a k e n  d i r e c t l y  from t h e  f l i g h t  t a p e s .  The l i n e  

numbers,  fo l lowed  by an N o r  S are d i s p l a y e d  a t  t h e  t o p  of 

t h e  t a p e  above t h e  r a d a r  a l t i t u d e  trace.  The N o r  S corres- 

ponds t o  t h e  f l i g h t  d i r e c t i o n  of t h e  p a r t i c u l a r  l i n e ,  which 

i s  s u r v e y  n o r t h ,  o r  s u r v e y  s o u t h .  The anomaly l e t t e r s ,  ih 

a l p h a b e t i c  o r d e r  by l i n e ,  are found between t h e  r a d a r  a l t i -  

t u d e  trace and t h e  upper  i n p h a s e  EM t race .  
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Anomaly Listing 
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