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INTRODUCTION 

LOCATION AND ACCESS: 
The WEST #1 - # 8  M i n e r a l  C l a i m s  are  l o c a t e d  w i t h i n  NTS s h e e t  

92B/13E, 2 km. w e s t  of t h e  town of C r o f t o n ,  B .C . (F igu re  1). 

The claim area i s  r e a d i l y  a c c e s s i b l e  by r o a d  from C r o f t o n .  
Access w i t h i n  t h e  c l a i m  b l o c k  i s  by 4-wheel d r i v e  r o a d s .  

PROPERTY : 
The WEST claims c o n s i s t  o f  s i x  m o d i f i e d  g r i d - l o c a t e d  

claims and  t w o  2-pos t  claims t o t a l l i n g  15 .42  km2 (see F i g .  2 ) .  

t h e  Q u e s t o r  Surveys  L i m i t e d  h e l i c o p t e r  b o r n e  s u r v e y ,  s u b j e c t  
of t h i s  report ,  w a s  c o n t r a c t e d  t o  p r o v i d e  t a r g e t s  f o r  ground 
fol low-up work. The accompanying maps i n d i c a t e  s e v e r a l  con- 
d u c t i v e  zones w h i c h  w e r e  t h e  subject of f u r t h e r  f i e l d  

i n v e s t i g a t i o n .  T h i s  s u r v e y  w a s  c a r r i e d  o u t  on June  1 6 ,  1984,  
w i t h  comple t ion  of t h e  r e p o r t  a t  a l a t e r  d a t e .  F o r  assess- 
ment  c r e d i t  p u r p o s e s ,  F a l c o n b r i d g e  r e q u e s t s  t h e  $20,300.00 
of t h e  t o t a l  costs of t h e  s u r v e y  be c r e d i t e d  t o  WEST #1-#8 
as o u t l i n e d  on t h e  accompanying "S ta t emen t  of E x p l o r a t i o n  
and  Development". 
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STATEMENT OF QUALIFICATIONS 

I, Daniel Martyn of Toronto, Ontario, Canada, hereby 

certify that I am a graduate from the University of 

Toronto and hold an Honours Bachelor of Science degree 

in Geophysics. Since my graduation in 1977, I have 

been a practising Geophysicist under the employment 

of Geoprobe Ltd., Toronto, Chemical Projects Ltd., 

Toronto, and Questor Surveys Ltd., Mississauga. I 

have been with Questor Surveys Ltd., from October, 1980 

to the present. My title is Staff Geophysicist. I 

am very familiar with the interpretation of airborne 

electromagnetic (INPUT) and Magnetic surveys. 

The statements contained in the interpretation report 

of a helicopter INPUT and Magnetic survey flown in 

the Mount Richards area of Vancouver Island (file 

#26H29) represent my professional judgments and 

opinions to the best of my ability. 

Daniel Martyn 

Date : 
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STATEMENT OF COSTS 

QUESTOR SURVEYS LIMITED h e l i c o p t e r  borne 

g e o p h y s i c a l  s u r v e y :  

1 7 5  l ine-km i n c l u d i n g  m o b i l i z a t i o n ,  
d e m o b i l i z a t i o n  costs . . . . . . . . . . . . . . . . . . $ 4 0 . 0 0 0 . 0 0  

Tota l  Cost: $ 4 0 , 0 0 0 . 0 0  
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1. INT ROD USX.U2rJ 

T h i s  r e p o r t  u o t i i i l s  t he  o p e r a t i o n  and i n t e r p r e t a t i o n  of a 

1 I e l  i. c o  pt;e L' - b o r  n e I N  PIJ 3.' e 3. e 1: t r ona g ne t i c arid may n e  t i c s u r v cy . 
s u r v e y  c o n s i s t s  of a si.n(.jle H o c k  on Vancouver I s l a n d ,  o v e r  Mount 

I l i c h a ~ d s ,  which i s  jus t : .  w ~ s t  of C r o f t o n  and a p p r o x i m a t e l y  8 

I:il ornetires n o r t h  of I > i i i ~ c i t r i ~  ?'he l o c a t i o n  and b o u n d a r i e s  of t h e  

su rvey  a rc : i l . a r e  outl.iric-(1 on maps p r o v i d e d  a t  t h e  end of the 

r e p o r t .  l:t was conduc ted  f o r  F a l c o n b r i d g e  L i m i t e d  and was 

comniis:.;ionec:( on Kay 2 9 ,  19134 by Mr. L. C. K i l b u r n ,  Vice P r e s i d e n t  

of F a l c o n b r  i .dye L i m i t e d .  

The 

I G  
T h e  s u r v e y  wz:; l ~ l o ~ ~ n  i n  one day ,  on J u n e  S, 1 9 8 4 .  A 

t o t a l  o f  1 7 5  l i n e  kiloine1:res were flown over  t h e  b l o c k  a t  a l i n e  

s p a c i n g  of 1 0 0  metres. 

The  e l e c t r o m a g n e t i c  sys t em u t i l i z e d  f o r  t h e  s u r v e y  was 

t h e  B a r r i n g e r / Q u e s t o r  l i K  V I  IMIYJT sys t em w i t h  r e c e i v e r  and 

t r a n s m i t t e r  s p e c i f i c a t . i o n s  as  o u t l i n e d  i n  Appendix A. The sys t em 

was mounted on a B e l l  205A H e l i c o p t e r ,  which is owned and o p e r a t e d  

by T r a n s  Canada H e l i c o p t e r  L i m i t e d  of Canada. . .  
T h e  s u r v e y  o p e r a t i o n s  by Questor Surveys Limited were 

o v e r s e e n  i n  p a r t  by T e r r y  Chand le r  and S h e l l e y  Lear  of 

F a l c o n b r i d g e  L imi t ed .  T h e  a u t h o r  s u p e r v i s e d  t h e  f i e l d  o p e r a t i o n s  

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

of t h e  p r o j e c t  i n  September ,  1.984. 
, / 
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.; , SURVEY Ok?2-RJL?'IONS 

. ; i2 . s u L v eyLp-r.wsd u r e 
E u r i n c j  Lhe S I I I : V I - ! ~ ,  k h e  h e l i c o p t e r  m a i n t a i n e d  a t e r r a i n  

c ledr i rn~i '  (2s c l o s e  t.0 1.22 &e& metres a s  p o s s i b l e ,  w i t h  t h e  

recei.vt?i: c o i l  ( b i r d )  Z L  ~ ~ ~ . j ~ ~ i : o ; ~ i n ~ a t e l . y  4 9  metres above t h e  ground 

s u r f  ace. In a r e a s  of stit)si:iirltial t o p o y r a p h i c  r e l i e f  and l a r g e  

p o p u l a t i o n ,  t h e  heliL-0pLe.r h e i g h t  may exceed 1 2 2  metres f o r  

s a f e t y  r easons .  T h e  heicjht-. of t h e  b i r d  above t h e  ground i s  a l s o  

i n f l u e n c e d  by t h e  h e l i c o p t e r ' s  a i r  speed ( see  f i g u r e  C1 i n  

Appendix C ) ,  which rimy ranye from 2 0  t o  60  k n o t s ,  w h i l e  on 

survey.  

The s u r v e y  tLavcrse l i n e s  f o r  t h e  s u r v e y  area were f lown  

i n  t h e  f o l l o w i n g  manner:  

ES BLOCK L I N E  DIRECTION SPACIQG BETWEEN L I N  

A N 30' E 1 0 0  metres 

Whenever p o s s i b l e ,  t h e  t r a v e r s e  l i n e s  were f lown i n  

a l t e r n a t e  f l i g h t  d i r e c t i o n s  ( ie :  n o r t h  t h e n  s o u t h )  f a c i l i t a t i n g  

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

s p a c i n g  exceeded  twice t h e  normal s p a c i n g  i n t e r v a l  ove r  a 3 . 2  

k i l o m e t r e  d i s t a n c e ,  t h e  g a p  was f i l l e d  w i t h  an  a p p r o p r i a t e l y  

s p a c e d  f i l l - i n  l i n e  a t  a l a t e r  d a t e .  

When t h e  t r ave r se  l i n e  

The d e t a i l s  of each  f l i g h t  are  documented on t h e  f l i g h t  

l o g s  by t h e  equipment  t e c h n i c i a n .  The l o g s  i n c l u d e  t h e  s u r v e y  

t imes,  l i n e  numbers and f i d u c i a l  i n t e r v a l s ,  a s  well as a r e c o r d  

of equipment  i r r e g u l a r i t i e s  and a t m o s p h e r i c  c o n d i t i o n s .  
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FLT NON PRODUCTION 
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wx - bad wea the r  
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CRAFT - helicopter u n s e r v i c e a b l e  

S F E R I C S  - a t m o s p h e r i c  noise 

MAG - m a g n e t i c  s to rm 
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QuestoL employees:  

G cophy s i c i :-; t: 

P i l o t  

P'Javigator 

Ope r a t o r  

D. Martyn 

B .  Massori ( T r a n s  Canada)  

U .  Smith 

D. Makos 

Enginee r  J. Caza ( T r a n s  Canada) I 

L3 . J4 a a n e t i c  D i u r n a l  

I D i u r n a l  v a r i a t i o n s  i n  t h e  e a r t h ' s  m a g n e t i c  f i e l d  had been 

r e c o r d e d  t o  an a c c u r a c y  of 5nT u s i n g  a base s t a t i o n  equ ipped  

w i t h  a Geomet r i c s  Model 826  P r o t o n  P r e c e s s i o n  Magnetometer and 

R u s t a c  C h a r t  Recorde r .  I t  was mon i to red  p e r i o d i c a l l y  d u r i n g  t h e  

day by t h e  G e o p h y s i c i s t  f o r  s e v e r e  d i u r n a l  changes  ( m a g n e t i c  

s t o r m s ) .  A v a r i a t i o n  of 2 0 n T  o v e r  a 5 minu te  t i m e  p e r i o d  was 

P 
I 
I 

c o n s i d e r e d  t o  be a m a g n e t i c  s torm.  During s u c h  an  e v e n t ,  t h e  

s u r v e y  would r ,ormally have been d i s c o n t i n u e d  o r  pos tponed  and t h e  

s u r v e y  d a t a  would have  been sc rubbed .  The b a s e  s t a t i o n  was set  

up a t  t h e  V i l l a g e  Gxeen  I n n  i n  Duncan, which was t h e  o p e r a t i o n s  

b a s e  f o r  t h e  s u r v e y .  

I 
I 
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I t.’ , E q CI i p n  a-0- 
‘I’he su rvey  cyrii ~ m c n t  and h c l i c o p t c r  used  f o r  the s u r v e y  

a r e  siir . inidi  i z e d  i n  Appenclioes A and B ,  r e s p e c t i v e l y .  B r i e f l y ,  t h e  

f o l l o w i n g  equipment  wcis u t i l i z e d  f o r  t h e  s u r v e y :  

&:ll 205A-1 ilelicopt c r  ((’anadian R e g i s t r a t i o n  C-GLblC) ; 

B a r r i n g e r / Q u e s t o r  Nark V I  INPUT 2 rrisec. E.M. System; 

Gcometr i c s  Model 803 P r o t o n  P r e c e s s i o n  Hagnetometer  ; 

( L l n T  s e n s i t i v i t y )  ; 

Sonotek  A c q u i s i t i o n  System; 

RMS G R 3 3  Analog Recorde r ;  

Geocam 35mm. f rame camera w i t h  P e n t e x  l8mm lense; 

S p e r r y  Radar A l t i m e t e r  (!-3 p e r c e n t  a c c u r a c y )  ; 

D i g i d a t a  D i g i t a l  Recorder .  

V e r t i c a l  a x i s  r e c e i v e r  c o i l  ( b i r d ) .  

The equipment ,  such  as t h e  INPUT sys t em,  magnetometer  and 

r a d a r  a l t i m e t e r  were  r e g u l a r l y  c a l i b r a t e d  a t  t h e  b e g i n n i n g  and end of 

each s u r v e y  f l i g h t  a s  wel l  as i n  m i d - f l i g h t ,  whenever n e c e s s a r y .  

Deta i l s  of t h e  c a l i b r a t i o n  p r o c e d u r e s  a re  g i v e n  i n  Appendix C. 

Three  c o n t r o l  l i n e s  were f lown o v e r  t h e  s u r v e y  b l o c k ,  a t  

For a p p r o x i m a t e l y  r i g h t  a n g l e s  t o  t h e  t r a v e r s e  l i n e  d i r e c t i o n s .  

t h o s e  t r a v e r s e  l i n e s ,  c r o s s e d  by one or  more C o n t r o l  l i n e s ,  computer  

p r o c e s s  h a s  c a l c u l a t e d  t h e  i n t e r s e c t i o n  p o s i t i o n s  ( f i d u c i a l s  of t h e  

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

g r a d i e n t s .  The  d i f f e r e n c e s  were a n a l y s e d  and a c o r r e c t i o n  was 

a p p l i e d ,  where r e q u i r e d ,  t o  t h e  m a g n e t i c  f i e l d  i n  t h e  form of a 

l i n e a r  s l o p i n g  datum a l o n g  t h e  t raverse  l i n e .  
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T h e  f l i g h t  p a t h  o f :  the h e l i c o p t e r  i s  r e c o r d e d  by a f r a m e  

.:amera. o n  b l a c k  and white, 1.25 ASA, 35riirii. f i l m .  The f i l m  is  

exposed c o n t i n u o u s l y  d u r i n y  t h e  su rvey  f l i g h t  a t  a r a t e  of 1 

f rame eve ry  2 s econds .  The a p e r t u r e  s e t t i n g  on t h e  camera can  be 

manual ly  a d j u s t e d  by Lhe n a v i g a t o r  d u r i n g  f l i g h t ,  a s s u r i n g  t h e  

p r o p e r  e x p o s u r e  of t h e  f i lm.  

Recovery of t h e  f l i g h t  p a t h  is pe r fo rmed  by comparing t h e  

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

mosaic .  C o i n c i d e n t  f e a t u r e s  a re  p i c k e d  and p l o t t e d  on t h e  

mosaic .  They are a n n o t a t e d  w i t h  a f i d u c i a l  number ( t i m i n g  m a r k )  

which is p r i n t e d  on t h e  f i l m .  P o i n t s  are  p i c k e d  a t  an  a v e r a g e  

i n t e r v a l  of one p e r  k i l o m e t r e  whenever p o s s i b l e .  On t h e  f i n a l  

p r e s e n t a t i o n s ,  t h e  p i c k e d  p o i n t s  a re  i n d i c a t e d  on t h e  f l i g h t  p a t h  

by means of a d o t .  Major f i d u c i a l s  a re  marked a s  t i c k s  a l o n g  t h e  

f l i g h t  l i n e  and t h e  f i r s t  and l a s t  t i c k s  on a l i n e  are  numbered. 

These f i d u c i a l  m a r k s  are  i n t e r p o l a t e d .  A l i s t  of t h e  p i c k e d  

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

number. 

The p r o c e s s i n g  of t h e  f i l m  and r e c o v e r y  of t h e  f l i g h t  

p a t h  a r e  pe r fo rmed  i n  t h e  f i e l d  by t h e  g e o p h y s i c i s t  and 

n a v i g a t o r .  The r e c o v e r y  is  k e p t  up on a d a i l y  b a s i s  a s s u r i n g  

p r o p e r  f l i g h t  l i n e  c o v e r a g e  of t h e  j o b  and immedia te  r e d  b a l l  

i n t e r p r e t a t i o n  of t h e  INPUT r e su l t s .  



c -7- 

T h e  comple ted  f l i g h t  p a t h  i s  d i g i t i z e d  a c c u r a t e l y  on a 

f l a t - b e d  d i g i t i z e r  a t  QUESToR u s i r i q  t h e  p i c k e d  p o i n t  

c o - o r d i n a t e s .  T h e  r e c o v e r y  is t h e n  r o u t i n e l y  v e r i f i e d  by a 

computer program s p e e d  c h e c k ’  I which flags any a b n o r m a l i t i e s  i n  

t h e  d i s t a n c e  p e r  f i d u c i a l  u n i t  between p i c k e d  p o i n t s  on a 

t r a v e r s e  l i n e .  As a f i n a l  c h e c k I  t h e  rough m a g n e t i c  c o n t o u r  maps 

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

t o  r e c o v e r y  e r r o r s .  



DATA P R E S  ENTAT I Qij 

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

map and t h e  f i n a l  mylar  p r e s e n t a t i o n  were p r e p a r e d  a t  Questor 

Surveys Limited by s imply  e n l a r g i n g  a p o r t i o n  of a 1982 a i r  
I : I o , o o o  

pho tograph  from a sca1.e of 1 :67 ,000  t o  Js%%$H~O. The  p h o t o  was 

o b t a i n e d  from t h e  M i n i s t r y  of Environment of B r i t i s h  Columbia.  

The g e o p h y s i c a l  d a t a  have  been p r o c e s s e d  by ou r  own 

computer d e p a r t m e n t .  The f i n a l  p l o t s  were ,  however , p l o t t e d  a t  

D a t a p l o t t i n g  S e r v i c e s  L td .  They a r e  p l o t t e d  on c lear  myla r ,  t o  

be l a t e r  p h o t o g r a p h i c a l l y  combined w i t h  one a n o t h e r  o r  w i t h  t h e  

pho to  b a s e  t o  p roduce  t h e  d e s i r e d  aggregate of products .  Before 

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

making s u r e  t h a t  e v e r y t h i n g  is l e g i b l e  a s  wel l  as  d r a f t  t h e  

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

p r o d u c t s  

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

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

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

m a g n e t i c  d a t a ,  f u l l y  l a b e l l e d  w i t h  l i n e  numbers p l u s  one 

p r i n t  and a m i c r o f i l m  n e g a t i v e  of t h e  same; 

t h e  f l i g h t  l o g s ;  

two r o l l s  of f l i g h t  p a t h  f i l m ;  

anomaly d a t a  s h e e t s  ( p r o v i d e d  a t  t h e  end of t h i s  r e p o r t ) ;  

one r o l l  of b a s e  s t a t i o n  m a g n e t i c  r e c o r d s ;  

one b l ank  p h o t o  b a s e  a t  a sca le  of 1:10,000; 

one riiylar m a s t e r  01 the p h o t o  base, f l i g h t  p a t h ,  s e l e c t e d  

INPUT a n o m a l i e s  and i n t e r p r e t a t i o n  a t  a s c a l e  of 1:10,000; 
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8. one mylar  overlay of the flight path and magnetic contours 

at a scale of 1:10,000; 

9. one regular applicon colour plot of the magnetic data; 

10. one shadow relief applicon colour plot of the magnetic data; 

11. four reports covering operations and interpretation of the 

su rv ey ; 

. . .  
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4 a. 

GENERAL I N  TERPRETATIQfl 

p a t a  Summary 

* A p p e n d i c e s  D, E ,  F and G c o n t a i n  a comprehens ive  

d e s c r i p t i o n  of t h e  i n t e r p r e t a t i o n a l  approach  used  i n  o u r  INPUT 

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

p a r a g r a p h s ,  i n  o r d e r  t o  emphas ize  t h o s e  p o i n t s  which are  more 

r e l e v a n t  t o  t h i s  su rvey .  

Three  main power l i n e s  cross  t h e  s u r v e y  s i t e  and t h e y  

have  been i n d i c a t e d  i n  t h e  i n t e r p r e t a t i o n  map. Responses  a r i s i n g  

from t h e s e  power l i n e s  have  n o t  been s e l e c t e d  o r  p l o t t e d  on t h e  

map a s  c u l t u r a l  r e s p o n s e s  t o  s i m p l i f y  t h e  E.M. map. They are 

unmis t aken ly  c u l t u r a l  and c o u l d  n o t  be taken as  b e i n g  bedrock  i n  

o r i g i n .  I n  t h e  s u r v e y ,  t h e r e  a re  t h r e e  r e s p o n s e s  t h a t  have  been  

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

ove r  farm b u i l d i n g s ,  These a n o m a l i e s  a re  d e s i g n a t e d  by a square 

symbol on t h e  map and by lower  case l e t t e r s .  

A f i l m  check h a s  been r o u t i n e l y  pe r fo rmed  f o r  a l l  

a n o m a l i e s  t o  s u b s t a n t i a t e  t h e i r  s o u r c e .  I n  some cases, t h i s  

check i s  n o t  v e r y  c o n c l u s i v e ,  e s p e c i a l l y  when a c u l t u r a l  s o u r c e  

i s  b u r i e d  ( n o t  v i s i b l e  on t h e  f i l m ) ,  and when a n a t u r a l  c o n d u c t o r  

c o i n c i d e s  w i t h  c u l t u r e .  In t h e s e  s i t u a t i o n s ,  t h e  q u e s t i o n a b l e  

anomaly would have  been g i v e n  t h e  b e n e f i t  of t h e  doub t  and 

s e l e c t e d  as a bedrock  conduc to r .  

The ove rburden  cove r  i n  t h e  su rvey  area va r i e s  from 

extremes of nonconduc t ive  t o  v e r y  c o n d u c t i v e .  I n  t h e  r e s i s t i v e  

a r e a s ,  wi,icli  i s  il l a r g e  p o r t i o n  of t h e  a r e a ,  maximum p e n e t r a t i o n  

of t l ~ c  TNIJu?' s y s t e m  i;- LiIi(>lI', and the  masking e f f e c t  of any 

under1 y i n c j  bedrock  conciuc1:o~r would be minimal .  
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Weaker r e s p o n s e s  i n  t h e  o r d e r  of one t o  t h r e e  c h a n n e l s ,  

o r i g i n a t i n g  f rom t h e  bed rock ,  would be i n d i c a t i v e .  Conduc t ive  

ove rburden ,  on t h e  o t h e r  hand, s u p p r e s s e s  t h e  d e p t h  of 

p e n e t r a t i o n ,  making anomaly d i s c r i m i n a t i o n  d i f f i c u l t ,  e x c e p t  f o r  

t h o s e  c o n d u c t o r s  t h a t  d e m o n s t r a t e  h i g h  c o n d u c t i v i t y  and s low 

t r a n s i e n t s .  Those r e s p o n s e s  s u s p e c t e d  o r  o r i g i n a t i n g  f rom an 

o v e r b u r d e n  or l ake  bot tom s e d i m e n t  s o u r c e  have  been  i d e n t i f i e d  on 

t h e  r e c o r d s  and p l o t t e d  on t h e  f i n a l  INPUT maps, u s i n g  t h e  

a p p r o p r i a t e  symbols  (see l e g e n d ) .  

I n  t h i s  s u r v e y ,  a l l  i n t e r p r e t e d  n a t u r a l  E.M. a n o m a l i e s  

h a v e  been selected.  They have  been e i t h e r  l a b e l l e d  o r  grouped  as  

bedrock  o r  s u r f i c i a l  t y p e  r e s p o n s e s .  The bedrock  i n t e r c e p t s  

d i s p l a y  r e s p o n s e  c h a r a c t e r i s t i c s  o r  anomaly p a t t e r n s  no rma l ly  

a s s o c i a t e d  w i t h  bed rock- type  c o n d u c t o r s . -  T h e r e f o r e ,  t h e y  were 

- 

s e l e c t e d  as  bedrock  a n o m a l i e s  and have  been recommended f o r  
f u r t h e r  i n v e s t i g a t i o n .  I n  some i n s t a n c e s ,  c a u t i o n  i s  a d v i s e d  

because t h e y  may i n  f ac t ,  d e r i v e  from a t h i c k e n i n g  of t h e  

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

The  topography may encourage  t h e  d e p o s i t i o n  of c o n d u c t i v e  

s e d i m e n t s  i n t o  t h i c k e r  d e p o s i t s  t h a t  a re  l a t e r a l l y  r e s t r i c t ed  i n  

one d i r e c t i o n .  These d e p o s i t s  sometimes g i v e  r ise  t o  

p a r t i c u l a r l y  d e c e p t i v e  INI?UT r e s p o n s e s .  They are  o f t e n  

d i s t i n g u i s h a b l e  f rom bedrock- type  r e s p o n s e s  by t h e i r  q u i c k  decay  

r a t e s ,  e a r l y  chann'el  d e t e c t i o n  and b roadness .  Also ,  these 

d e p o s i t s  produce  a c h a r a c t e r i s t i c  anomaly p a t t e r n ,  which 

i d e n t i f i e s  them as b e i r i y  E l a t - l y i n g  su r f  i c i a l  , ... c o n d u c t o r s .  
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An anomaly l i s t i n g ,  a t  t h e  back of t h i s  r e p o r t  summarizes 

a l l  s e l e c t e d  anomalous r e s p o n s e s  i n  n u m e r i c a l  sequence .  The 

l i s t i n g -  i n c l u d e s  t h e  f o l l o w i n g  s p e c i f i c a t i o n s  f o r  each  anomaly: 

anomaly number, f i d u c i a l  l o c a t i o n ,  anomaly t y p e ,  channe l  

c l a s s i f i c a t i o n ,  a m p l i t u d e  of c h a n n e l s  one t o  s i x  i n  

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

a s s o c i a t e d  m z g n e t i c  peak l o c a t i o n ,  i n t e n s i t y  of magne t i c  anomaly 

i n  nT and a l t i t u d e  of a i L c r a f t  above  t h e  ground s u r f a c e  ii? 

metres. The  anomaly l a b e l  i s  compr ised  of f o u r  e l e m e n t s ,  f o r  

example: 

1 - f i r s t  d i g i t  s i g n i f i e s  t h e  b lock  (BLOCK A ) ;  

020 - n e x t  t h r e e  d i g i t s  s i g n i f y  t h e  f l i g h t  l i n e  number ( l i n e  

2 0 ) ,  c o n t r o l  l i n e s  a r e  d i f f e r e n t i a t e d  by hav ing  a number 

9 i n  t h e  f i r s t  p o s i t i o n ;  

0 - f i f t h  d i g i t  i n d i c a t e s  t h e  number of f l i g h t  a t t e m p t s ;  

A - a l e t t e r  is  a s s i g n e d  t o  e a c h  anomaly, which c o r r e s p o n d s  

t o  t h e  anomaly ' s  s e q u e n t i a l  o r d e r  a l o n g  t h e  f l i g h t  l i n e .  

Natural  anomal ies .  a r c  i n  c a p i t a l  l e t t e r s ,  w h i l e  c u l t u r e  

r e s p o n s e s  a r e  i n  small l e t t e r s .  

Questor's a l p h a b e t  is a s  f o l l o w s :  ABCDEFGHJKLMNPRSTWYZ 
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I n  a d d i t i o n  t o  t h e  s t a n d a r d  anomaly p a r a m e t e r s ,  an  

I 
3 
I 
I 
I 
I 
B 
I] 

I 
I 

"anomaly t y p e "  c l a s s i f i c a t i o n  h a s  been added.  The l e t t e r s  

c o r r e l a t e  w i t h  t h e  p l o t t e d  symbols  a c c o r d i n g  t o  t h e  f o l l o w i n g  

t a b l e :  

Anomalv TvDe Response Source  Svmbol 
(see map l e g e n d )  

Blank bedrock  c o n d u c t o r  c i r c u l a r  

S s u r f  i c i a l  ( o v e r b u r d e n  diamond 
o r  l a k e  bot tom)  

U up-dip,  a c c e s s o r y  peak h a l f  c i r c l e  and h a l f  
t o  m a i n  r e s p o n s e  diamond, t h e  diamond 

end " p o i n t i n g "  i n  t h e  
d i p  d i r e c t i o n  

P poorly d e f i n e d  
r e s p o n s e  

asterisk " * ' I  i n  lower 
l e f t  q u a d r a n t  

C c u l t u r e  s q u a r e  

In a d d i t i o n  t o  t h e  p l a n  p r e s e n t a t i o n s  of t h e  INPUT 

a n o m a l i e s ,  l i s t e d  i n  S e c t i o n  3 ( a ) ,  a s c a l e d  p r o f i l e  map of t h e  

raw E.M. c h a n n e l  1 a m p l i t u d e s  have  been p l o t t e d .  The  p r o f i l e s  

a r e  p r o v i d e d  a t  t h e  e n d  01:' t h i s  r e p o r t .  They i n t r o d u c e  a v i s u a l  

compar ison  of c o n s e c u t i v e  r e s p o n s e s  w i t h  r e s p e c t  t o  t h e i r  

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

p o s i t i o n  t o  one a n o t h e r .  
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l a t e s t  a f f e c t e d  channel and t h e  second channel. For d e t a i l s  s ee  

the  s e c t i o n  on Q u a n t i t a t i v e  I n t e r p r e t a t i o n  i n  Appendix G .  

4c. Reqional Geoloqv 

No s p e c i f i c s  a r e  known about t h e  geology i n  t h e  survey 

area .  General ly ,  t h e  a rea  i s  composed of t h r e e  prominent 

geo log ica l  u n i t s :  upper Cretaceous sedimentary rocks, upper 

T r i a s s i c  sedimentary and vo lcan ic  rocks and Mesozoic g r a n o d i o r i t e  

arid q u a r t z  d i o r i t e  i n t r u s i o n s .  

\ 
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5 .  INPUT I N T E R P R E T A L N  

The s u r v e y  a r e a  c o n t a i n s  numerous INPUT r e s p o n s e s ,  which 

have  been i n t e r p r e t e d  a s  b e i n g  bedrock ,  s u r f i c i a l  o r  c u l t u r a l  i n  

o r i g i n .  The  bedrock  a n o m a l i e s  have  been f u r t h e r  s e g r e g a t e d  i n t o  

two g r o u p s :  p r o b a b l e  and p o s s i b l e  bedrock  c o n d u c t o r s .  The 

former i s  i d e n t i f i e d  on t h e  i n t e r p r e t a t i o n  map by a s o l i d  

c o n d u c t o r  a x i s ,  w h i l e  t h e  l a t t e r  h a s  a dashed  c o n d u c t o r  a x i s  

and/or  i s  e n c i r c l e d  by a s u r f i c i a l  zone symbol (see l e g e n d ) .  T h e  

weak r e s p o n s e  c h a r a c t e r i s t i c s  of t h e  p o s s i b l e  bedrock  c o n d u c t o r s  

makes i t  d i f f i c u l t  t o  d i s t i n g u i s h  t h e i r  s o u r c e  w i t h  any 

c e r t a i n t y .  They a r e  suspec ted  of d e r i v i n g  f r o m  a s u r f i c i a l  

s o u r c e  much more so t h a n  a bedrock c o n d u c t o r .  T h e r e f o r e ,  t h e s e  

c o n d u c t o r s  a r e  a s s i g n e d  low p r i o r i t y  ground fo l low-up  s t a t u s .  

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

p r i o r i t y  fo l low-up t a r S e t s :  

100401) 1 O O G O C  10131A 

10 150  E 1 0 1 7 0 F  10190D 

10190F 1 0 2 0 0 E  1 0 2 0 2 A  

1 OI0213 1 0 2 1 0 D  1 0 2 1 0 E  

1 ~J2404.  1024013 102501.: 

1 I I 2 L O A  1 0 3 G O A  
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been o u t l i n e d  i n  t h e  same manner on t h e  map. The l a r g e r  of t h e  

two, t a k e s  i n  t h e  n o r t h e r n  p o r t i o n  of t h e  s u r v e y  area.  I t  i s  

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

g r a p h i t e . ,  The a n o m a l i e s  w i t h i n  t h i s  zone  a r e  b e l i e v e d  t o  be of 

no economic v a l u e  and no f u r t h e r  work i s  recommended i n  t h i s  

p a r t i c u l a r  area.  C o n d ~ ~ c t o r  axes have  been drawn w i t h i n  t h e  zone  

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

t h e  zone.  The o t h e r  zone  of s u r f i c i a l  c o n d u c t i v i t y  i s  d i s c u s s e d  

la ter-  i n  c o n j u n c t i o n  w i t h  t h e  r e f e r e n c e d  c o n d u c t o r  7 .  

3 

Some of t h e  r e f e r e n c e d  bedrock  c o n d u c t o r s  have  been 

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

f o l lowiny  p a r a g r a p h s .  They were grouped  i n  a c c o r d a n c e  t o  t h l - i r  

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

one a n o t h e r  and t o  t h e  rtlacjne t i c  re1 i e f .  

.I 
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UCTORS l a ,  l b  

Anomalies:  l a :  10010A,  1 0 0 2 1 A ,  1 0 0 3 0 C  

l b :  1 0 0 2 0 D ,  l O O 4 O G  

P r i o r i t y  : Fledium 

Both t h e s e  c o n d u c t o r s  a r e  s i t u a t e d  a l o n g  t h e  s o u t h e r n  

edge of t h e  c o n d u c t i v e  zone, which s p a n s  t h e  n o r t h e r n  p a r t  of t h e  

s u r v e y  a r e a .  An e x a w i n a t i o n  of t h e  ha l f -peak  w i d t h s  on t h e  

i n t e r p r e t a t i o n  map c o n f i r m s  t h i s  c o r r o b o r a t i o n .  However, t h e  

c o n d u c t o r s  a r e  b e l i e v e d  t o  be f a r  enough away t o  be s u s p e c t e d  of 

o r i g i n h t i n g  f roni a bedrock  s o u r c e  o t h e r  t h a n  c o n d u c t i v e  

m e  t a  se d i rii en  t s . 
T h e  f i v e  inl:erc:ep;ts b e l o n g i n g  t o  t h e  two c o n d u c t o r s  

e x h i b i t  \'(zry much t h e  ciG11>t> response c h a r a c t e r i s t i c s  a s  t h o s e  i n  

t h e  conciri(.: 'iive zone  wi t.h O I I ~  ciif f e r e n c e .  T h e  r e s p o n s e s  of 

c o n d u c t o r s  l a  and l t j  a r c  slender coniparecf t o  t h o s e  i n  t h e  

concluc t: 1.v t:? zone  . 
7'11 e c : o  tiilu c t <) I: s 1; ai! (? in ode r a t1.f: co riclu c t i v i t y  - t h i c k ne  s s 

-. h VL,J (( p ? 
? /  

v a l u e s  and a r e  s i t u a t e d  n e a r  the surface.  

I\ g r o u n d  chck:k i s  v:arrantetl s t a r t i n g  w i t h  c o n d u c t o r  1.a t o  

i n v e s t i g a t e  t h e  possi.bi.1 i t y  t h a t  i t  may be a d i s c r e t e  

s u l p h i d e - b e a r i n g  bedrock c o n d u c t o r .  D u e  t o  t h e i r  somewhat 

r e semblance  and c lose  p r o x i m a t i o n  t o  t h o s e  i n t e r c e p t s  i n  t h e  

c o n d u c t i v e  zone ,  t h e y  a r e  a s s i g n e d  a medium p r i o r i t y  check a t  

t h i s  time. 
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CCiJDUCTORS 2a ,  2 b  

i inomalies:  2a:  lOOlOC 
a 
a 2b: lOOlOD 

P r i o r i t y  : Medium-Low 

There  i s  a g r e a t  d e a l  of u n c e r t a i n t y  as t o  t h e  o r i g i n  of 

t h e s e  two i n t e r c e p t s .  Their c h a n n e l  a m p l i t u d e s  are  r e l a t i v e l y  

weak but d i s p l a y  s low decay r a t e s ,  which e x p l a i n s  t h e i r  h i g h  

conduc tance  of 3 0  and 26 s i emens .  U n f o r t u n a t e l y ,  t h e  i n t e r c e p t s  

a r e  s i t u a t e d  a t  t h e  west s u r v e y  boundary i n  an area of c u l t u r e .  

u 
a 

T ' h e  e l e c t r o s a g n e t i c  di s t u r l m n c e  ( n o i s e )  c a u s e d  by t h e  power l i n e  

t.o t h e  n o r t h - n o r t h e a s c  anti t h e  d e f l e c t i o n  of t h e  60142 power 

moni tor :  on t h e  arialog rcl-co~tls above  t h e  a n o m a l i e s  m a k e  i t  a p p e a r  
, .  

'I .. t h a t  the a n o m a l i e s  may pe rhaps  be c u l t u r a l .  However, a f i l m  . I  . .  . .  

check a t  t he  anomaly 1,ocaii.i o n s  r e v e a l e d  no immediate  c u l t u r a l  

s o u r c e s .  T h e r e f o r e ,  a ground check i s  recommended t o  h e l p  

e x p l a i n  Lhe s o u r c e s  of t h e  t w o  i n t e r c e p t s .  
a 

a 
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CONDUCTORS 3 a ,  i3-b 

Anomalies:  3a :  1 0 0 4 0 F ,  1 0 0 5 0 C  

3b:  1 0 0 4 0 E ,  1 0 0 5 0 D  

P r i o r i t y :  Pleclium-Low 

T h e  response si c;nat.ures of t h e s e  p a i r s  of i n t e r c e p t s  a r e  

s i m i l a r  t o  i n t e r c e p t s  I.OOl(jC, and 10010U.  'rhey o c c u r  between two 

c:onvergirl , j  p w c r  l i n r j s ,  which have d i s t u r b e d  t h e  E. M. r e c o r d s  on 

e i t h e r  Sic'li: of t h e  ar:o:nalic*:; zit113 have  in f l . uenced  t h e i r  c h a r a c t e r .  

Agai r i ,  11ci  e v i d e n c e  of C U I  tu rc  i s  vi.si .01e on t h e  t r a c k i n g  f i l m  a t  

the  i.iitcrc:cpt p o s i t i o n c  t(> assume t h a t  c u l t u r a l  s o u r c e s  a r e  

r e s p o n s i b I  e. B u t ,  t h e  L.:o:;sibi.l i t y  of c u l t u r e  i s  p r e s e n t  b e c a u s e  

of t h e i r  close p r o x i m i t y  t o  r o a d s  and  b u i l d i n g s .  Keeping t h i s  i n  

mind, a medium-low p r i o r i t y  ground check  i s  recommended f o r  t h e  

c o n d u c t i v e  s o u r c e s ,  Fihich a re  n e a r - s u r f  ace and have  low 

c o n d u c t a n c e s .  

P e r s o n a l l y ,  1 have i n t e r p r e t e d  t h e  i n t e r c e p t s  as b e i n g  

t h e  result :  of two p a r a l l e l  c o n d u c t o r s .  However, I s h o u l d  men t ion  

t h a t  a n o t h e r  p o s s i b i l i t y  e x i s t s  and i t  i s  t h a t ,  a s i n g l e  v e r t i c a l  

conduc to r  may be  t h e  cause. I n  t h a t  i n s t a n c e ,  t h e  c o n d u c t o r  ax i s  

would p l o t  between t h e  two p r e s e n t  axes .  P r o p e r l y  grounded wires 

s u c h  a s  p o w e r l i n e s  have  been known t o  produce  d o u b l e  r e s p o n s e s  

b u t  a r e  no rma l ly  weaker thFLn t h e  one e x p e r i e n c e d  h e r e .  
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Anomal ies :  4a: 1903OA 

4 b :  1 0 0 h O R ,  1 0 0 2 0 C ,  1 0 0 3 0 D ,  1 0 0 4 0 C ,  1 0 0 5 0 E  

4 ~ :  10020r3, 1 0 0 3 0 E ,  1004013, 1 0 0 5 0 F ,  10060I3, 

1 0 0 7 0 U ,  l O O G O A  

4 d :  100:'.@ii, l 0 0 4 0 A  

:le: 100GOA 

4 f :  l O l O O ~ ! ,  1 0 1 2 0 A  

fileilium P r i o r i t y :  

t h e  i n t e r p r e t a t i c n  maps, s o l i d  c o n d u c t o r  axes have  

aloilg 6 W - S E  s t r i k i n g  c o n d u c t o r s  i n  t h e  SW c o r n e r  of 

b l o c k .  T h e  c o n d u c t o r s  o r i g i n a t e  f rom bedrock  s o u r c e s ,  

w h i c h  a r e  f o r m a t i o n a l ,  i;CLliapS t h e  same a s  t h o s e  exposed  i n  t h e  

condui:t iv~-.  z v n c  t o  tlic i- ,orth.  T h e  c o n d u c t o r s  i n  b o t h  a r eas  o c c u r  

i n  r e l a t i v e l y  i n a c t i v e  n laqnet ic  r e l i e f .  The  p rominen t  

d i f f e r e n c e s  between the two a r e a s  a r e  t h e  s h a r p e r  and smaller 

channe l  a m p l i t u d e s  e x h i b i t e d  by t h e  r e s p o n s e s  of c o n d u c t o r s  4a t o  

4 f .  T h i s  s u g g e s t s  t h a t  c o n d u c t o r s  4a t o  4 f  a re  more d i s c r e t e  

s o u r c e s .  

Ground i n v e s t i g a t i o n  of t h e  area s h o u l d  f o c u s  on 

c o n d u c t o r  4c a t  f i r s t  t o  e s t a b l i s h  i t s  s o u r c e  of c o n d u c t i v i t y .  

D u e  t o  t h e  f o r m a t i o n a l  n a t u r e  of t h e  c o n d u c t o r s ,  a medium 

p r i o r i t y  fo l low-up i s  w a r r a n t e d .  
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CONDWCTOrtS sa, 5h 

Anomalies:  5a: 1 0 1 5 0 G ,  1 0 1 6 0 B ,  101.70G, l 0 1 8 0 A ,  1 9 0 3 0 B ,  

101.90(;, 1 0 2 0 0 A ,  102.101.' 

51,: 101401\, 1015011, l O I . G O A ,  10170H 

l!<ivi ny a second l c m k  at-.. c o n d u c t o r  5 a ,  t h e  c o n d u c t o r  a x i s  

plottc-ir  t-iirough i t s  il 1 i.t:t:.r.cepts rimy be t o o  l o n g .  I t  was drawn 

i n  i t s  pKescnt  .I.ocaticr-i u s i n g  t h e  r e l a t i o n s h i p  of i t s  c o h e r e n t  

i n t e r c e p t :  p o s i t i o n s .  A u t  I when o v e r l a y e d  by t h e  m a g n e t i c  c o n t o u r  

d a t a ,  t h e c e  does n o t  appe'i1 t o  be atiy conformity be tween  t h e  two. 

Perha?s ,  t h e  s i n g l e  c G n d u c t o r  c o u l d  be s p l i t  i n  two. For  

example,  anonla1 i c s  1 O J  5UC,  101.60B a n d  10170G would make up one 

c o n d u c t o r ,  while t h e  o ther  i s  composed of a n o m a l i e s  1 0 2 0 0 A  and 

1 0 2 1 0 F .  This would l e a v e  i n t e r c e p t s  1 0 1 8 0 A ,  1 9 0 3 0 B  and 10190G 

on t h e i r  own. The f a c t  t h a t  they  a re  s i t u a t e d  i n  t h e  v i c i n i t y  of  

c u l t u r e  would s u g g e s t  t h a t  t h e y  may a r i s e  from cu l tu re .  However, 

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

ambigu i ty  as t o  t h e  c o n d u c t o r ' s  s t r i k e  l e n g t h  c a n  o n l y  be  

r e s o l v e d  by a ground check.  

T h e  f o u r  i n t e r c e p t s  t h a t  make  up conduc to r  5 b  a r e  e a r l y  

c h a n n e l  r e s p o n s e s  w i t h  f a s t  decay  r a t e s .  T h e i r  peak p o s i t i o n s  

c o i n c i d e n t l y  p l o t  n o r t h  as wel l  as p a r a l l e l  t o  a secondary  road ,  

which a p p a r e n t l y  h a s  power l i n e s .  T a l k i n g  t o  T e r r y  Chand le r  of 

F a l c o n b r i d g e  L t d . ,  a VLF ground check h a s  been a l r e a d y  per formed 

w i t h  no success of  f i n d i n g  t h i s  c o n d u c t o r .  Pe rhaps ,  t h e  

r e s p o n s e s  a r e  t h e  p r o d u c t  of a p r o p e r l y  grounded power l i n e .  

I 
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They may be t h e  r e su l t  of c u r r e n t  g a t h e r i n g  i n  t h e  ove rburden .  

Its d i f f i c u l t  t o  s a y ,  however, t h e  p o s s i b i l i t y  of a n a t u r a l  

s o u r c e  s i t u a t e d  100 m e t r e s  n o r t h  of t h e  roadway s h o u l d  be 

c o n s i d e r e d .  



cQl;!xlc 11!2 IGl.. .6<L L L h 9  

A n o m a l  i e i; : 6 a : 

6 b :  l O O U O ( 1 ,  .10090C, 101.00C,  7 O l l O E  

6c :  1011.C1D 

6 d :  101.2013 

b e :  1 0 l 6 l A  

Gf: 1010011, 1 0 1 2 0 C ,  101.30D, 1 0 1 4 0 A ,  1 0 1 5 0 F ,  

1 0 0 8 0 I3 

10161.G,  10:170E 

6 g :  1 0 2 3 0 C  

P r i o r i t y :  High 

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

su rvey  s i t e  a r e  most i n t e r e s t i n g .  Conduc to r s  6 a  t o  6g a r e  

s c a t t e r e d  w i t h  an a rea  of low magne t i c  a c t i v i t y ,  s u g g e s t i n g  a 

m u t u a l  g e o l o g i c a l  env i ronnient  . E l e c t r o m a g n e t i c a l l y  , t h e  

c o n d u c t o r s  a r e  weak  and e x h i b i t  r e s p o n s e  s i g n a t u r e s ,  which have  

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

of t h e  r e s p o n s e s  r e s e m b l e  surf i c i a l - t y p e  anomali .es.  B u t ,  g i v e n  

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

a r e  b e l i e v e d  t o  o r i g i n a t e  f rom weak bedrock  sources  l o c a t e d  

I -  

s u b - s u r f a c e .  D u e  t o  t h e i r  w e a k  r e s p o n s e  b e h a v i o r ,  it is  n o t  

p o s s i b l e  t o  eva lua te  t h e  r e s p o n s e s  w i t h  r e s p e c t  t o  a p a r t i c u l a r  

geometry and d i p .  

Ground i n v e s t i g a t i o n  of t h e  area i s  h i g h l y  recommended 

and c o u l d  b e g i n  a t  t h e  more prominent  i n t e r c e p t s ,  s u c h  as 10080B, 

10120C, 1 0 1 4 1 A ,  1.0161A and 10170E or  w i t h  t h o s e  s i t u a t e d  f u r t h e s t  

away from c u l t u r a l  s o u r c e s .  
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GQM2.UC?Q!S-Z-E-tQ-d 

Anomalies:  7 a :  10170U,  1 0 1 8 0 A ,  1 0 1 9 0 I < ,  1 0 2 0 2 C  

7b:  10220L!, :10230D, 1 0 2 4 0 D  

7 c :  10210(1, .10220A, 1 0 2 4 0 C ,  10250D, 1 0 2 6 0 B ,  

10270C, 10280C 

7d:  102130B 

P r i o r i t y :  High and Medium 

T h e  c o n d u c t o r s  i n  t h i s  g roup  a r e  weak and can be 

e x p l a i n e d  by e i t h e r  bedrock  o r  s u r f i c i a l  s o u r c e s .  Wi th  t h e  

e x c e p t i o n  of i n t e r c e p t  1 0 1 7 0 D ,  w h i c h  i s  b e l i e v e d  t o  be of bedrock  

o r i g i n ,  t h e  remain ing  i n t e r c e p t s  of c o n d u c t o r s  7b,  7 c  and 7d h a v e  

a s o l i d  c o n d u c t o r  a x e s  and a r e  encompassed by a s u r f i c i a l  

c o n d u c t i v i t y  symbol. T h e s e  p a r t i c u l a r  c o n d u c t o r s  w a r r a n t  a 

medium p r i o r i t y  check on t h e  ground t o  d e t e r m i n e  t h e i r  s o u r c e  of 

c o n d u c t i v i t y .  A bedrock  s o u r c e  of n e a r - s u r f a c e  o r i g i n  i s  

f a v o u r e d  by t h e  a u t h o r  b u t  t h i s  p r e f e r e n c e  i s  s o l e l y  based  on 

anomaly p a t t e r n s .  

Conductor  7 a  i s  s i t u a t e d  on a m a g n e t i c  peak of 62nT. The  

m a g n e t i c  anomaly is  a t t r i b u t e d  t o  a f o r m a t i o n a l  u n i t  and n o t  t h e  

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

1 0 1 7 0 D  f o r  a d e e p  bedrock  source !  whose s h o r t  s t r i k e  l e n g t h  

conforms t o  t h e  l o c a l  g e o l o g i c a l  s t r i k e  of NW-SE. A high  

p r i o r i t y  ground fo l low-up  i s  recommended f o r  conduc to r  7 a ,  u s i n g  

a deep  p e n e t r a t i n g  EM ground sys tem.  
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Anomalies:  10350A, 10360B, 10370A 

P r i o r i t y :  Hiah 

The n a t u r e  of t h i s  c o n d u c t o r  i s  v e r y  s imi la r  t o  c o n d u c t o r  

7a. The c o n d u c t o r  c o n s i s t s  of t h r e e  i n t e r c e p t s .  I n t e r c e p t s  

10350A and 10370A a r e  w e a k ,  e a r l y  c h a n n e l  a n o m a l i e s ,  w h i l e  10360B 

e x h i b i t s  a f o u r  c h a n n e l  anomaly w i t h  weak  c h a n n e l  a m p l i t u d e s  t h a t  

a r e  s l i g h t l y  l a r g e r  t h a n  t h e  background n o i s e  l e v e l .  The anomaly 

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

r e c o r d s ,  which may o r  may n o t  be of s i g n i f i c a n c e .  The r e s p o n s e  

c h a r a c t e r i s t i c s  of 10360B c o u l d  b e  e a s i l y  a t t r i b u t e d  t o  a d e e p l y  

b u r i e d  c o n d u c t o r  w i t h  h i g h  c o n d u c t i v i t y  and l i m i t e d  s i z e .  

Consequen t ly ,  g round g e o p h y s i c s  i s  recommended a t  i t s  l o c a t i o n .  

mDlc_T41re 

Anoma1.y : 1 9 0 1 0 A  

P r i o r i . t y :  M e d i u m  

1-11t:::~ccpt: l S ) O I G n ,  - i s  1 ocated o u t s i d e  t h e  s u r v e y  a r e a ,  j u s t  

s o u t h  of C r o E t u n .  ~ ~ i e  t o  the i n t e r c e p t ' s  c lose p r o x i m i t y  t o  



- 26- 

OM M E N D A T W  
I 
t 6 *  cONcr'"-Ns The AND INPUT su rvey  h a s  r e v e a l e d  9 zones  of c o n d u c t i v i t y ,  

which show some promise  of o r i g i n a t i n g  f rom a bedrock  s o u r c e .  

Conductors  have  been  b r i e f l y  d e s c r i b e d  i n  t h e  r e p o r t  and a r e  

p r i o r i t i z e d  a s  t o  their ground fo l low-up impor t ance .  They have 

b e e n  c l a s s i f i e d  as h i g h ,  medium, medium-low or low p r i o r i t y  

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

p a t t e r n  and m a g n e t i c  a s s o c i a t i o n .  I n  c o n c l u s i o n ,  t h e r e  a r e  3 

h i g h ,  4 medium, 3 medium-low and 17  low p r i o r i t y  t a r g e t s  

war r a n t i n g  a d d i t i o n a l  ground i n v e s t i g a t i o n .  

I 
I 

I 
I 

I 

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

D a n i e l  Piar t y n  

I?roj ect G e o p h y s i c i s t  
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APPENDIX A 

BARRINGER/OUESTOR MARK V I  INPUT m d  e I i c o p  t e r s y s  t err\ 

' The INduced D u l s e  T r a n s i e n t  ( I N P U T )  method is  a sys t em 

whereby measurements  a r e  made, i n  t h e  time domain, of a s e c o n d a r y  

e l e c t r o m a g n e t i c  f i e l d  w h i l e  t h e  p r imary  f i e l d  is between p u l s e s .  

C u r r e n t s  a r e  induced  i n t o  t h e  ground by means of a p u l s e d  p r i m a r y  

e l e c t r o m a g n e t i c  f i e l d  which i s  g e n e r a t e d  from a t r a n s m i t t i n g  l o o p  

around t h e  h e l i c o p t e r .  I3y u s i n g  h a l f - s i n e  wave c u r r e n t  p u l s e s  

( F i g u r e  24-1) and a t r a n s m i t t e r  l o o p  of l a r g e  t u r n s - a r e a ,  a h i g h  

s i g n a l . - t o - n o i s e  r a t i o  a n d  t h e  h igh  o u t p u t  power needed f o r  d e e p  

p e n e t r a t i o n ,  a r e  achjcved.  

Induced c u r r e n t  i n  a conductor produces a secondary 

e l e c t r o n l a g n e t i c  f i e l d  which is  de tec t ed  and  measured a t t e r  t h e  

t e r r r i i n a t i r . ~ ~ ~  oi: e ach  1 ; ~  I m a r y  p u l s e .  D e t e c t i o n  of t h e  s e c o n d a r y  

f i e l d  i s  acconp l i shc i l  l.:y means of ci r e c e i v i n g  c o i l ,  wound on  a n  

a i r  c o r e  io rm,  mountc>cl i.r! a PCV p l a s t i c  shell c a l l e d  a " b i r d "  and  

towcri k l ~ i n d  and below t.he I l e l i c o p t e r  on 7 6  m e t r e s  ( 2 5 0  f e e t )  of 

c o a x i a l  c:ik~:le. Thc r c?~c . ! i~~ .~cd  s i g n a l  i s  p r o c e s s e d  and r e c o r d e d  by 

q u i  ~ U I I C I ~ .  v ~ i t i i i n  tl1i.t klcl i c o l ' t e r  . 
'1'Lit '  ;>xis of [.tic riici:i.ving c o i l  may be v e r t i c a l  o r  

hor i . z a n i . i ~ l  r e l a t i v e  t o t : i ic 1 l i g h t  dir(?ct: ion.  I n  r o l l i n g  o r  h i l l y  

terrL3.i-n t.he st.andarc1 G I -  h o r i z o n t a l  c o i l  a x i s  is  p r e f e r r e d ,  

a l t h o u g h  i n  s t e e p  t e r ~ - i t j . n ,  the v e r t i c a l .  a x i s  c o i l  o p t i m i z e s  

coupl. inlj  w i t . 1 1  h0r i~011t : i I .  or  d i p p i n g  s t r a t i g r a p h y .  T h e  s e c o n d a r y  

f i e I ( 1  is  i n  t h e  for!\; (;f :i dc:cayiny vo:lt:age t r a n s i e n t ,  measured i n  

t ime,  a t  the  terminai- . iori  of: t h e  pi: i,mary t r a n s m i t t e d  p u l s e .  T h e  

arllpliLutlii o f  the  t1:aiir;ient: is  p r o p o r t i o n a l  t o  t h e  amount of 
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measured i n  time, a t  t h e  t e rmina t ion  of t h e  primary t r a n s m i t t e d  P ,  pulse .  T h e  ampli tude of t h e  t r a n s i e n t  is p ropor t iona l  t o  t h e  

amount bf c u r r e n t  induced i n t o  the conductor ,  the conductor 

dimensions,  conduc t iv i ty  and t h e  depth  beneath t h e  a i r c r a f t .  
I 

I 
I 

I 

I The  r a t e  of decay of t h e  t r a n s i e n t  is i n v e r s e l y  p ropor t iona l  

t o  conductance. By sampling t h e  decay curve a t  s i x  d i f f e r e n t  time 

i n t e r v a l s  and  record ing  the ampli tude of each sample, an estimate 

of t h e  r e l a t i v e  conductance can be obta ined .  T r a n s i e n t s  due t o  

s t rong  conductors  s u c h  as si i lphides  and g r a p h i t e ,  u s u a l . 1 ~  e x h i b i t  

long decay curves  and a r e  t h e r e f o r e  commonly recorded on a l l  s i x  

channels. S h c e t - l i k e  s u r f a c e  c o n d u c t i v e  materials, on t h e  o t h e r  

h a n d ,  h a v c  s h o r t  decay c u r v e s  and  w i l l  normally only  show a 

response i n  the f i r s t  two or  t h r e e  channels .  " 

I 

FOL homogeneous c o l i d i t i o n s ,  the t x a n s i e n t  decay w i l l  be 

3 exponcr:tia:L ant1 t h e  time c o n s t a n t  of decay is equal  t o  t h e  t i m e  

d i f f e r e n c e  a t  two successive sampling p o i n t s  d iv ided  by t h e  l o g  

r a t i o  of tlic ampl i tudes  ai: t h i s  po in t .  
I 
3 

I 
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Pulse Repetition Rate 180 per sec 

Pulse Half sine 

Pulse Width 2.0 millisec 

Off Time 3.56 millisec 

output Voltage 67 volts 

Output Current Peak 200 amperes 

Output Current Average 46 amperes 

Coil Area 2 177 m.2 (1,904 ft. ) 

Coil Turrrs 7 
2 Electromagnetic Field Strength (peak) 247,800 amp-turn-meter 

Figure A 1  
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Sample G a t e  Windows ( c e n t r e  p o s i t i o n s )  Widths  

200 sec CII 1 3 4 0  sec  
C f I  2 5 4 0  200 
CII 3 8 4 0  400 
CI1 4 1 2 4 0  4 0 0  
cri 5 1740 6 0 0  
CI1 6 2 3 4 0  , 600 

Ssrnp1.e I n t e r v n l  0.5 sec 

I n t e g r a t i o n  T i m e  C o n s t a n t  1 . 3  sec 

B i r d  P o s i t i o n  h c h i n d  A i r c r a f t  ( a t  4 0  k t )  1 9  metres 

7 3  rrietres B i r d  P o s i t i o n  bclow A i r - c r a f t  ( a t  4 0  k t )  

R e c e i v e r  f e a t u r e s :  Power Moni to r  50 o r  6 0  Nz 

5 0  o r  6 0  I3z and  Harmonic F i l t e r  

VT,F Rc jcc t ion  

S p h e r i c  R e j e c t i o n  (tweak) F i l t e r  

F i g u r e  A2 

A b -  

] 
P In N 
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TA ACOUISlLTION SYSTXLI1 

Sonotek SDS 1200 

9 track 800 BPI ASCII 

Includes time base Intervalc)meter, Fiducial System 

Gcocam 75 SF 

35 i i i i~i  continuous st1.r i p  or frame 

QSCILLOSCOPE 

Tektronix Model 305 

mmG- FLEGQBDm 

€1 c) ne y we 1 1 Vis i co L- de r WS 4 0 1 0 

Rodak Light Sensitive Pape (15c1n) 

Recording 14 Channels: 50-60 HZ Monitor,,6 INPUT Channels, 

fine and coarse Magnetics, Altimeter, vertical and horizontal 

timing lines and fiducial markers. 

ALTIMETER 

Sperry Radar Altimeter 
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The  airbornc macjnctornetcr is a protor i  f Lee precession 

sensor, which operates on the principle of nuclear magnetic 

resonance to produce a measurement of the total magnetic 

intensitity. It has a sensitivity of 1. gamma and an operating 

range of 20,000 gnmrrias to 100,000 gammas. The sensor is a 

solenoid type, oriented to optimize results in a low ambient 

magnetic field. The sensor housing is mounted on the tip of the 

nose boom supporting the INPUT transmitter cable loop. A 3-term 

compensating coil and perma-alloy strips are adjusted to 

counteract the effects of permanent and induced r8,ignetic fields in 

the aircraft. 

Because of the high intensity electromagnetic field 

produced by the INPUT transmitter, the magnetometer and INPUT 

results a r e  sampled on a time-share basis. T h e  magnetometer head 

is energized while the transmitter is on, but a measurement is 

only obtained during a short period when the transmitter is off. 

Using this technique, the sensor head is energized for 0.80 

seconds and subsequently the precession frequency is recorded and 

converted t o  gammas during the following 0.20 seconds when no 

current pulses are induced into the transmitter coil. 
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tlONEYWELL ANALOGUE CllART RECORDER 

- 
SONOTFK DATA S'ISTEM 

0 TRACN TAPE RECORDEn 

RADAR ALTIMETER 

- 
INPUT%OUIPMENT INSTALLATION 

INTERFACE. OSCILLOSCOPE 6 T.C.U. 

1 

TRANSMITTER 

MK VI INPUYRCCEIVER 

TOWED 'BIRD' ASSEMB1.Y 

QUESTOWBARRINGER MARK VI "INPUT"@SY STEM EQUIPMENT 
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Manufacturer 

Figure B1 

Bell He1 ico,pt e r Company 

Type 

Canadian Registration 

Date of INPUT Installation 

205A-1 

C-GLMC - present installation 
May 1982 

Modifications: 

1) Cradle and wing booms for transmitter coil mounting 

2) Camera and altimeter mounting 

3 )  Modified gasoline driven generator system 

Any BELL 205-212 airframe can support the QUESTOR Helicopter 

INPUT system. The 205 is powered by one low maintenance turbine 

engine. The configuration of the helicopter provides for easy 

installation of equipment, which can be dissasembled and crated to 

the survey base. Reassembly takes less than two days. These 

factors have proven the helicopter to be a reliable and erticient 

geophysical survey systeni in areas not suitable for fixed-wing 

operation. 
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Tlic: INPUT system, 21 time domain airborne elec-romagnetic 

sys tc rn , ,  h a s  the transmitter loop located around the he! icopter 

a i r f r a m e  w h i l e  the ~ecciver, referred to as the 'bird', 

t y p i c a 1 . l y  jl; towed 19 metres b e h i n d  and 73 metres below the 

heI:icoptc?r:. at a :;urvi.?y a i r speed  of 40 k n o t s .  The a c t u a l  spatial 

p o s i t i o n  of t h e  b i r d  is dependent. on t h e  airspeed of the su rvey  

h e l . i c o p t e r ,  as can I ) < !  seen in F i g u r e  C1. 

(HELICOPTER) 
E F F E C l '  OF AIR SPEED ON BIRD POSITION 

20m 30m 40m 5Omelrcs 

1 1 I __ .... 1 J 
--I+--- 

I F i g u r e  C1 
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b) The Lag Factor 

The bird's spatial position a long  with the time constant of 

the  system introduces a lag f ac to r  (Figure C2) or shift of the 

response past the act.ua1 concluctor axis in the direction of the 

f l i g h t  line. T h i s  i s  due t o  fiducial markers being generated 

and iinprinted on t-hc f i l m  in real time and then merged with 

E.M. data which h a s  been delayed due tp the two aforementioned 

parameters. T h i s  lag factor necessitates that the receiver 

response be normalized back to the helicopter's position for 

the map compilation process. The lag factor can be calculated 

by considrring it in terms of time, plus the elapsed distance 

of thc  proposed s h i f t  and is g i v e n  by:us t h e  elapsed distance 

of the proposed s h i f t  and is given by: 

Lag (seconds) = time constant + acr (metres2 
ground speed (metres/sec) 

Figure C2 

Magnetometer 
Flne Scale 
100 Gammas 

Magnetometer 
Coarse Scale 
1000 Gammas 

150 m 
120 m 

9 0 m  

Radar 

Altimeter 

E.M. Amplitude 
150 p.p.m. 

INPUT@E.M. 
Channels 

Power Line Monitor 
Time 
Fiduclals 
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T h e  time cons tan t  i n t roduces  a 1 .3 , second l a g  w h i l e ,  a t  an 

a i r c r a f t  v e l o c i t y  of 4 0  k t . ,  t h e  ' b i r d '  l a g  is 1 second. The 

t o t a l  l a g  f a c t o r  which is t o  be a p p l i e d  t o  t h e  INPUT E . M .  d a t a  a t  

40 k t s .  i s  2 . 3  seconds.  I t  m u s t  be noted t h a t  t h e s e  two 

parameters  vary w i t h i n  a small  range dependent on t h e  h e l i c o p t e r  

v e l o c i t y ,  though t h e y  a r e  app l i ed  a s  c o n s t a n t s  f o r  cons i s t ency .  As 

such,  t h e  removal of t h i s  l a g  f a c t o r  w i l l  no t  n e c e s s a r i l y  p o s i t i o n  

t h e  anomalies i n  a s t r a i g h t  l i n e  over t h e  r e a l  conductor a x i s .  

The o f f s e t  of a conductor response peak i s  a func t ion  or t h e  

system and conductor geometry a s  well as conduc t iv i ty .  

The magnetic d a t a  has a 1 . 0  second l a 9  f a c t o r  i n t r o d u c e d  

r e l a t i v e  t o  t h e  rea l  time f i d u c i a l  p o s i t i o n s .  T h i s  f a c t o r  i s  

s o f t w i r e  c o n t r o l l e d  w i t h  t h e  magnetic value recorded r e l a t i v e  t o  

t h e  lead ing  edge ( l e f t  end) of each s t e p  ' b a r ' ,  f o r  b o t h  t h e  f i n e  

and coarse  s c a l e s .  For example, a magnetic value pos i t i oned  a t  

f i d u c i a l  1 0 . 0 0  on t h e  records  would be s h i f t e d  t o  f i d u c i a l  9 . 9 5  

along t h e  f l i g h t  pa th .  

A l a g  f a c t o r  of 2 seconds ( 0 . 1  f i d u c i a l )  i s  introduced t o  

correct 50-60  Hz monitor f o r  t h e  e f f e c t s  of b i r d  p o s i t i o n  and 

signal process ing .  T n  (x-ise!; where a 50-60  I3z s i g n a l  i s  induced i n  

a long  format iona l  coiicluctor, a 50-60 Ilz secondary e lec t romagnet ic  

transient maiy bc dctec:I,od i1s riiuch a s  5 k m .  from t h e  d i r e c t  source 

over the conductive hor izon .  

T h e  a l t i m e t e r  d a t a  has  no l a g  introduced a s  i t  is recorded 

i n  r e a l  time rc lat ivc:  t.cr t h e  f i d u c i a l  markings. 



3 
I 

I] 

I 
a 
I 
I 
I 
I. 
3 
1 
I '  
0 
I] 

I 
I 

U 

31. 

I. 

c-4 

c) Calibration 

The major advance made -during he trans tion from the INPUT 

MK V to the INPUT MI< VI has been the ability to calibrate the 

equipment accurately and consistently. 

established test sites are carried out on an average of once 

every 6 months to check the consistency of the INPUT 

installations available from QUESTOR. 

Field tests at 
r 

To calibrate the equipment for a survey operation the 

following tests are used: 

"ZERO" the digital and record background E.M. levels; 

magnetometer scale calibrations; . 

a 1  time t e r  ca 1 i br a t i on ; 

calibration of INPUT receiver gain; 

aircraft compensation; 

record background E.M. levels at 600 m.; 

survey flight; 

record background E.M. levels at 600 m. 

record full s c a l e  INPUT receiver gain; 

record cornpensation drift; 

terminate or repeat from step 4 .  

This scqucncc of tests may be repeated in midflight given 

that tile duration of the flight is sufficiently long. 

Typically, this process is conducted every 2 hours of actual 

flying time and a t  the termination of every flight. 

T h e  background l eve ls  are recorded and then used to 

clet.crmine the drift that may occur in the E.M. channels during 
\ 

the progression of a survey flight, If drift has occurred, t h e  
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E.M. channels are brought back to a levelled position by use of 

the linear interpolation technique during the data processing. 

The primary electromagnetic field generated by the INPUT 

system induces eddy currents in the frame of the helicopter. 

This spurious secondary field is a significant source of noise 

which needs to be taken account of befo re  every survey flight 

is initiated. 

Compensation is the technique by which the effects of this 

spurious secondary field are eliminated. A reference signal, 

which is equal i n  amplitude and wavcform but opposite in 

polarity, is ob ta ined  from the primary f i e l d  v o l t a g e  in the 

receiver coil and applied to each channel of'the receiver. The 

compensation signal is not a constant value due to coupling 

diftercnces i nduced  by 'bird' motion relative to the aircraft. 

T h e  signal app:Licd is proportional to the inverse cube of the 

dist.aricc between the 'bird' and aircraft. Figure C 3  displays 

the effect of compencation. 

Typically, channel 5 is selected for compensation because 

it is not affectcd-by geological noise due to its sampling 

location in the transient and then coupling changes are induced 

by precipitating ' b i r d '  motion. Phase considerations of 

channel 5 ,  relative to the remaining channels, dictates whether 

sufficient compensation has been applied. If the remaining 

channels are in-phase to channel 5 during this procedure, an 

over-compensated situation is indicated, whereas, out-of-phase 

would be indicative of an under-compensation case. Normally 

this adjustment is carried out at an altitude of 600 metres in 
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order  t o  e l i m i n a t e  t h e  in f luence  of e x t e r n a l  geo log ica l  and 

c u l t u r a l  conductors .  

l i w  

Uncompensated Compensated 

power lme 

c h  6 

Ch 1 

C h  3 

cn 2 

ch I 

Ch 5 

Figure C 3  

The magnetometer, a l t i m e t e r  and INPUT rece ive r  ga in  a r e  

a l s o  c a l i b r a t e d  a t  t h e  i n i t i a t i o n  of every survey f l i g h t .  

t h e  magnetometer, t h e r e  a r e  two s c a l e s ,  a coa r se  and a f i n e  

s c a l e .  

change i n  amplitude (F igu re  C 2 ) .  

( o r  1 d i v i s i o n )  fo r  a 1 0 0  gamma change w i t h  f u l l  s c a l e , 2  cm., 

i n d i c a t i n g  a 1 0 0 0  gamma s h i f t .  

Wi th  

The f i n e  s c a l e  i n d i c a t e s  a 1 0  gamma change f o r  a 1 c m .  

The coa r se  s c a l e  moves 2 mm. 

The a l t i m e t e r  ( F i g u r e  C 4 ) ,  is  c a l i b r a t e d  t o  i n d i c a t e  4 0 0  

f e e t  a l t i t u d e  a t  the seventh major d i v i s i o n  ( 7  cm.), read from 

t h e  bottom of t h e  analog record.  T h i s  is t h e  nominal f l y i n g  
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I 
he igh t  of INPUT su rveys ,  wherever r e l i e f  and a i r c r a f t  

performance a r e  not  l i m i t i n g  f a c t o r s .  The e i g h t h  major 

d i v i s i o n  c o r r e l a t e s  w i t h  3 0 0  f e e t  whi le  t h e  s i x t h  cor responds  

w i t h  5 0 0  f e e t  i n  a l t i t u d e .  
P o r e ,  1,”s 
monitor 

C h .  6 

ch.  5 
Ch.  4 

C h .  3 
Ch. 2 

C h .  1 

Uapnelomelsr  

Fine Scala 

c o a r r r  scats 

” . I .  

Figure  C4 

INPUT r e c e i v e r  ga in  i s  expressed i n  p a r t s  per m i l l i o n  

of t h e  primary f i e l d  ampli tude a t  t h e  r e c e i v e r  c o i l .  A t  t h e  

‘ b i r d ’ ,  t h e  primary f i e l d  s t r e n g t h  i s  8 .5  and 8 v o l t s  peak- 

to-peak,  f o r  t h e  v e r t i c a l  and h o r i z o n t a l  a x i s  c o i l s  r e s p e c t -  

I 

i v e l y  or 4 . 2  and 4 . 0  v o l t s  peak ampli tude.  The c a l i b r a t i o n  

I s i g n a l  in t roduced  a t  t h e  inpu t  s t a g e  of t h e  r e c e i v e r  i s  4 . 0  mV. 

Expressed i n  p a r t s -  pc r -mi l l i on ,  t h i s  induces a change o f :  

4 x 10 - 3 x lo6 
4 . 2  

= 1,000 ppm ( v e r t i c a l  c o i l )  

These c a l i b r a t i o n  s i g n a l s  (F igu re  C 5 )  cause an 8 cm. 

d e f l e c t i o n  of a l l  6 t r a c e s  which t r a n s l a t e s  t o  a s e n s i t i v i t y  of 

1 2 5  ppm/cm. f o r  t h e  v e r t i c a l  a x i s  r e c e i v e r  c o i l  system. 

I 
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J?'igiire C5 

W i t h  t h e  c h a r t  speed increased  from t h e  normal 0 .25  cm. 

t o  2.5 cm. per second, t h e  time c o n s t a n t  of t h e  system ( F i g u r e  

c 6 ) ,  can be obtained by a n a l y s i s  of t h e  exponent ia l  r i s e  o t  t h e  

c a l i b r a t i o n  s i g n a l  f o r  a l l  6 t r a c e s .  

def ined  a s  the  time f o r  t h e  c a l i b r a t e d  vo l t age  t o  b u i l d  up or  

decay t o  63.2% of i t s  f & a l  of i n i t i a l  value.  

The time c o n s t a n t ,  is  

A longer  t ime 

cons tan t  reduces background no i se  b u t  a l s o  has  t h e  e f f e c t  of 

reducing the  amplitude of t h e  s i g n a l ,  e s p e c i a l l y  f o r  near 

su r face  responses.  
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+ Denotes position at 63.2?6 Peak 
Calibrn tion Amplitudc 

Figure C6 

This trade-off indicates the importance of selecting an 

optimum value for the time constant. Experience and years of 

testing have indicated that a time constant of 1.3 second does 

not impede interpretation of bedrock source conductors. 

I. 
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( 1 )  Depth  P e n e t r a t i o n  Capnbi1.i  t i  es 1. There  a r c  many fact:ors w h i c h  c f f e c t  t h e  d e p t h  of I 
p e n e t r a t i o r l .  These f a c t o r s  c o n s i s t  o f :  I 

1 )  a l t i t u d e  of t h e  hclic:opt(:r above t h e  cjround; 

2 )  c o n d u c t i v i t y  c o n t r a s t  between c o n d u c t o r  and h o s t  r o c k ;  
I 
I 3 )  size and a t t i t u d e  of conduc to r ;  

4 )  t y p e  and c o n d u c t i v i . t y  of o v e r b u r d e n  p r e s e n t .  

O f  these f a c t o r s ,  o n l y  the f i r s t  p a r a m e t e r  c a n  be 

c o n t r o l l e d .  T y p i c a l l y ,  a survey a l t i t u d e  of 1 2 0  m e t r e s  ( 4 0 0  

f e e t )  or  less above  t h e  t e r r a i n  is m a i n t a i n e d ,  A t  t h i s  ' h e i g h t ,  

t h e  h e l i c o p t e E  INPUT NARK V I  sys t em h a s  r e sponded  t o  c o n d u c t o r s  

I 
I 
I 

located at a depth of 200 metres (650 f e e t )  below the surface, 

I 
I. 

I 
I 
I 
I. 
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JNPUT Data P r o c e s ~ ~  

7’he QUESTOR d c s i  cjned arid implemented computer software 

routines f o r  automatic interactive cornpilation and presentation, 

may be applied to all. (1UESTOK INPUT Systems. The software is 

compatible with the fixed-wing MARK VI INPUT, and the helicopter 

MARK VI INPUT. The procedures are all common, however, separate 

subroutines are accessed which contain the unique parameters to 

each system. Although many of the routines are standard data 

manipulations such as error detection, editing and levelling, 

several innovative routines are also optionally available for the 

reduction of INPUT data. The flow chart on the following page 

(Figure D1) illustrates some of the possibilities. Software and 

procedures are constantly under review to take advantage of new 

developments and to solve interpretational problems. 

a) INPUT Data Entry and Verification 

During the data entry stage, the digital data range is 

compared to the analog records and film. The raw data may be 

viewed on a high-resolution video graphics screen at any 

desirable scale. This technique is especially helpful in the 

identification of background level drift and instrument ’ 

problems. 

b) Levelling Electromagnetic Data 

Instrument drift, recognized by viewing compressed data 

from severa1,hours of survey flying, is corrected by an 
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interactive levelling program. Although only two or three 

calibration sequences a r e  normally recorded, the QUESTOR 

technique permits t h e  use of multiple non-anomalous background 

record ings  to divide a possible problematic situation into 

segments. All 6 INPUT channels are levelled simultaneously, 

yet independently. The sensitivity of the levelling process is 

normally better than 10 ppm on data with a peak-to-peak noise 

level of 3 0  ppm. 

c) Data Enhancement 

Normal INPUT p r o c e s s i n g  does n o t  i n c l u d e  t h e  f i l t e r i n g  o f  

electromagnetic data. The residual high frequency variations - 
often apparent on analog INPUT data, is due almost wholly to 

"spherics", atmospheric static discharges,. In conductive 

environments, spherics are apparently grounded and etfectively 

filtered. In resistive environments, frequency spectrum 

analysis and subsequent FFT (Fast Fourier Transform) filters 

have been applied to data to reduce the noise envelope. 

d) Selection of EM Anomalies 

The levelled data may be viewed sequentially on a graphics 

screen for the selection of INPUT anomalies. Anomalies are 

selected by aligning a cursor to the position of the peaks. 

Some of the parameters of the response are manually entered 

during the picking of the response. These include the number 

of channels above background levels and the type of anomaly, 

e.g. cultural,, bedrock, surficial, up-dip, etc. 
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LNPUT INTERPRETATION PEIs_C E D UR E S 

The INPUT system is dependent upon a definite resistivity 

contrast and is most suitable for highly conductive massive 

sulphides. Differentiation is possible between flat-lying 

surficial conductors and bedrock conductors. 

The selection of anomalies is based on their 

characteristics and interpretation is sometimes enhanced by 

analyzing the magnetics. Spherics, due to atmospheric static 

discharges and lightning storms, are distinguishable from 

conductive anomalies. In the analysis of each conductor anomaly, 

the following parameters may be considered: anomaly shape with 

the conductor pattern, topography, corresponding magnetic 
- 

features, anomaly decay rate, the number of channels affected, 

geological environment and strike direction and the interpreted 

dip relative to structural features. 

For each anomaly selected, the following are recorded: 

location by fiducial, channel amplitudes in parts per million, 

number of channels, conductivity-thickness in siemens, 

corresponding magnetic association in gammas, magnetic fiducial 

location altitude of aircraft above ground in metres and also, the 

origin of the response (ie. surficial, bedrock, cultural). 

Conductive responses are categorized into three main 

groups. These are bedrock, surficial and cultural. 

Bedrock conductors can be sorted into conductive sources 

which are commonly encountered on INPUT surveys: massive 
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sulphides, graphites, serpentinized peridotites and fault or shear 

zones. Magnetite and manganese concentrations may also yield 

INPUT responses in some circumstances. INPUT responses over 

alkalic intrusives and weathered basic volcanics have been well 

documented by Macnae (1979) and Palacky (1979). 

plassive SulDhides 

Massive sulphides occur as both syngenetic and stratified 

deposits and as vein infilling deposits. Nickel deposits otten 

occur as magmatic injections of massive sulphides. Kuroko-type 

syngenetic copper-zinc massive sulphides usually occur at an 

interface of felsic intermediate rocks. In this environment, 

there are seldom any significant formations of carbonaceous 

sediments on the same horizon. Often, these deposits are overlain 

by a silicious zone which may contain stingers of continuous 

sulphides, which change to disseminated sulphides away from tne 

main deposit. 

strike-length zone which may not fit the explorationist's target 

model. A careful analysis of conductivities and apparent widths 

- 

c 
I- 

These often give a deposit the appearance of a long 

(half-peak-width), will often reveal the geometry and source. 

Syngenetic deposits of base metal sulphides of up to 2 km strike 

length are not unknown, although most sizeable deposits have 

strike lengths between 500 and 1000 m. 

The conductivity of most massive sulphide deposits may be 

attributed to the pyrrlmtite and chalcopyrhte content, as both 

minerals form elongated interconnected masses which are most 
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amenable t o  the induction of electromagnetiC secondary fields. @ 
Pyrite normally forms cubic crystals which must be interconnected 

electrically in order t o  produce a response. Massive pyrite often 

produces only a moderate response which may be ditficult t o  

distinguish from graphite. The in-situ conductivity of massive 

sulphides, although very high for individual crystals, often falls 

in the range of 5 to 20 S/m. 

Sulphide conductive zones are rare in nature; economic 

sulphides are even more scarce. Long formational sulphide zones 

are known, but are not common. More often, sulphide 

concentrations may occur within formational graphitic zones. 

The geometry of many syngenetic and injected sulphide 

deposits may fall within broad classifications of size, 

conductivity and magnetization but most of these bodies are a 
anomalous within their local geological environment. There are 

often changes in dip, conductivity, thickness and magnetization 

with respect to the regional environment. There are no rules 

which apply universally to massive sulphide deposits. One 

observation which has consistently applied to sulphide deposits is 

that INPUT responses (amplitude and conductivity) are roughly 

proportional to mineral content. 

The INPUT system is capable of detecting disseminated 

sulphides within zones of resistivity changes. These may have low 

conductivities and responses will normally be restricted to 

channels 1 through 4 .  The response amplitudes will vary with the 

horizontal and vertical extent of the zone. Gold deposits otten 

fall within this respoilse classification. 



\ _ - . .  ,,_... 

E-4 

The magnetic response of a sulphide deposit is the most 

,., . 

deceiving information available to the explorationist. Although 

many large economic deposits have a strong direct magnetic 

association, some of the largest base metal deposits have no 

magnetic association. An isolated magnetic anomaly caused by 

oxidation conditions at a volcanic vent flanking a conductor, may 

have more significance than a body which has a uniform magnetic 

anomaly along its strike length. Differing geochemical 

environments often results in the zoning of minerals so that 

non-homogeneous conductivities and magnetic "responses may be 

favourable parameters. 
. . .  

Graphitic Carb onace ous Conductors 

Carbonaceous sediments are usually found within the 

sedimentary facies of Precambrian and Proterozoic greenstone 

belts. These represent a low energy, sedimentary environment with 

good bedding planes and little or no structural deformation. 

Graphites are often located in basins of the sub-aqueous 

environment, producing the same body shape as sulphide 

concentrations. Most often however, they form long, homogeneous 

i. 

! 
i. 

planar sequences. These may have thicknesses from a metre to 

hundreds of metres. T h e  recognition of graphites in this setting 

is normally straightforward. 

Conductivities and apparent widths may be very consistent 

along strike. Strike l e n g t h s  of tens of kilometres are common for 

0 individiial horizons. 
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The conductivity of a graphite unit is a function o t  two 

variables: 

a) the quality and quantity of the graphite and 

b) the presence of pyrrhotite as an accessory conductive mineral 

Pyrite is the most common sulphide mineral which occurs 

within carbonaceous beds. It does not contribute significantly to 

the overall conductivity as it will normally be found as 

disseminated crystals. Greenschist facies metamorphosis will 

often be sufficient to convert carbonaceous sediments to graphitic 

beds. Likewise, pyrite will often be transformed to pyrrhotite. 

Without pyrrhotite, most graphitic.conductors have less 

than 20 S conductivity-thickness value as detected by the INPUT 

system or 1 to 10 S/m conductivity from ground geophysical 

measurements. With pyrrhotite content, there may be little 

difference from sulphide conductors. 

It is not unusual to find local concentrations of sulphides 

within graphitic sediments. These may be recognized by local 

increases in apparent width, conductivity or as a conductor otfset 

from the main linear tfends. 

Graphite has also been noted in fault and shear zones wnich 

may cross geological formations at oblique angles. 

Perpentini zed Per  i d o t  i t ~ s  

Serpentinized pcridotites are very distinguishable from 

other anomalies.  T h c i r  conductivity is low and is caused 

partially I J Y  magnetite. They have a fast decay rates, large 

amp1 i t u t i c s  ant3 qtroncj i a a y n c t i c  correlation. 
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e t i t e  

INPUT a n o m a l i e s  o v e r  mass ive  m a g n e t i t e s  c o r r e l a t e  t o  t h e  

t o t a l  Fe c o n t e n t .  Below 25-30% Fe ,  l i t t l e  o r  no r e s p o n s e  i s  

o b t a i n e d .  However, a s  t h e  Fe p e r c e n t a g e  i n c r e s e s ,  s t r o n g  

a n o m a l i e s  r e s u l t  w i t h  a d i s t i n g u i s h e d  r a t e  of decay  t h a t  u s u a l l y  

is more pronounced t h a n  t h o s e  f o r  mass ive  s u l p h i d e s .  

0. 

C o n t a c t  zones  a r e  o f t e n  p r e d i c t e d  when anomaly t r e n d s  

c o i n c i d e  w i t h  l i n e s  of maximum g r a d i e n t  a l o n g  a f l a n k i n g  m a g n e t i c  

anomaly. 

S u r f 1  c i a 1  Conductor  S 
. .  

S u r f i c i a l  c o n d u c t o r s  a r e  c h a r a c t e r i z e d  by f a s t  d e c a y  r a t e s  

and u s u a l l y  have a c o n d u c t i v i t y - t h i c k n e s s  of 1-5 s i emens .  These  

v a l u e s  w i l l  be much h i g h e r  i n  s a l i n e  c o n d i t i o n s .  Overburden  

r e s p o n s e s  a r e  b r o a d ,  more s o  t h a n  bedrock  c o n d u c t o r s .  Anomalies  

due  t o  s u r f i c i a l  c o n d u c t i v i t y  a r e  n o t  dependen t  on f l i g h t  

d i r e c t i o n .  I n  p r o f i l e  form,  s u r f i c i a l  r e s p o n s e s  a r e  s y m m e t r i c a l  

from l i n e - t o - l i n e  w i t h  t h e  H e l i c o p t e r  INPUT sys t em,  and  a r e  

c h a r a c t e r i z e d  by a s i n g l e  r e s p o n s e  r a t h e r  t h a n  a d o u b l e  peak f o r  

d i p p i n g  and  v e r t i c a l  c o n d u c t o r s .  Conduc t ive  d e p o s i t s  s u c h  a s  c l a y  

b e d s ,  may l i e  i n  v a l l e y s  w h i c h  can  be checked  on t h e  a l t i m e t e r  

t r a c e  and w i t h  t h e  base maps topography .  

C u l t u r a  1 conductor ;  

C U I  t . u ra l  conduct.(jc:i a r e  i d u n t i f i a h l e  by examin ing  t h e  power 

l i n e  mon i to r  and t h e  fi1.111 t o  l o c a t e  r a i l w a y  t r acks ,  power l i n e s ,  

buiclincjs, fences, o r  l ~ i l i c t  .Lines. Power l i n e s  p roduce  INPUT 
a 
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anomalies of high conductivity that are similar to bedrock 

responses. The strength of cultural anomalies is dependent on the 

grounding of the source.  INPUT anomalies usually lag the power 

line monitor by 1 second, which should be consistent from 

line-to-line. If this distance between the INPUT response and the 

power line monitor differs between lines, then there is the 

possibility of an additional conductor present. The amplitude and 

conductivity-thickness of anomalies should be relatively 

consistent from line-to-line. I 
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INPUT E M ,  ANOMALY F'EAti RESPONSE AMPLITUDES (FYM) TCP ALT HAGNETIC 

19030A 1631 5 2 5  
180308 155 8 374 

1902019 '-1 . 1?8.;344 
19020E'. ' 158,727 
19020c 159 ,.5JO 
1 5 ' 0 2 0 ~  162 , 401 

. .  
'" .. 

19010A'. 155,713 
. , ,  I .  . 

:.I , 
. .  

. . ,  . r * .  

lOOlOA 1 , 121796 

10030C ' 29,704 
10030a' I 3?,603 
10030D '3 33 * 427 
10030E 33 + 726 

10040A 
10040E' 
10040C 
10040D 
10040a 
10040E 
10040F 
100406 
10040H 

10050A 

34,125 
34 t 470 
34 t 828 
3 5  t 274 
35 926 
37 t 949 
38 t 198 
39 t 527 
40 t 432 

41,217 

C 

C 

C' 

b 
3 

4 
3 
5 
c J 

5 

5 
5 
3 
3 
c 
J 

4 
5 
4 

3 

4 
4 

4 
3 
4 

6 
6 

6 
6 
4 
2 

2 
3 
3 
3 

6 

162 85 
211 67 

274 142 
137 79 

9 :I 50 
423 217 

42 25 

1380 647 
460 209 
3 0 21 
9 2 26 

312 169 

125 59 
348 215 

38 
6 

69 
4 1  
31 
96 

15 

285 
89 
14 
17 
74 

34 
1 4 1  

478 258 105 

268 110 55 

430 187 76 
1254 558 247 

905 456 234 
1120 ' 506 215 

.. 349 159 74 

756 421 211 
637 400 249 

_ .  

373 . 258 154 

28 21 
- - 

33 

20 
47 

- 

11 

123 
32 - 
- 
32 

33 
87 
74'1 

- 

31  
108 

128 

34 

98 
135 

- 

88 
409 266 154 ,, 89 
449 269 122 45 
182 46 - - 

- - 65 15 
92 32 7 - 

281 110 63 - 
1058 468 198 - 

847 420 216 101 

- 33 149 - 
- 11 145 - 

- 40 141 155t90 

- 10 117 
- 9 129 
- 30 139 
- 1 26 147 
- 11 143 

- 31  143 
32 31  138 

10 

! '  

31 

- 9 144 19.10 1 4  

- 11 122 - 

15 
4 

- 
- 

10 129 

28 1 4  122 
3J 22 123 

- 

26 24 125 
27 23 130 

28 + 40 - 
29 + 45 

33'1 25 - 

34.33 - 

1' 3 

13 

20 

6 

- 9 131 ' 34*8S 17 
- NC 137 35+65 9 

- NC 116 37t88 29 - - 4 '128 38+58 1 4  
1s 127 39+35 11 - - 8 129 40t58 24 

- 
- 

56 27 15 143 41t53 11 



Y 
10050D 44,227 

- 9 130 
NC 141 

4 9,1? 413 183 74 - 
2 31 15 
3 13 1 16 3 - - - 3 143 44t17 28 

- NC 148 46.92 4 2 118 59 - 
4 1Y5 137 34 52 

- - - 
- F 

- 23 149 - - 

0070A 
0070R 
0070C 
.0070D 

0080A 

54 t 532 

c c ~ $ ~ , 5 1 8  
55,825 
56 , 604 
62,275 

62,714 

4 157 114 86 55 39 26 
3 105 9 2  61 
1 91 
4 820 359 154 62 

- - - 
- - -. - - 
- - 

5 1288 598 291 141 63 - 
4 1266 580 263 122 - - 
3 554 221 92 
4 1s1 98 /O 32 

- - 
- - 

- 4 123 75 57 32 . - 
3 30 15 10 
2 56 15 
4 970 431 193 87 

- - 
- - - 

- - 

6 1436 681 314 137 76 41 
4 1418 641 273 115 - 
2 71 19 - - - 

4 162 97 42 27 - - 
38 17 20 18 10 - 

2 108 36 - - - 
3 483 240 116 - 
F J 

- - 

71 151 47.60 12 
29 148 
NC 145 - 

- 
9 138 54.60 4 

I '  

12' 145 55.60 5 
10 123 - 

30 147 
8 121 56t60 14 

54 129 
30 117 
NC 117 
10 1 4 8  

NC 131 
' 1 0  IS2 

- 
65 47 18 
6 6 t 5 3 '  55 
69 30 16 

* , . .  , . ...; 
, . :. 
: .. , 

I. . 
. I  

/; I 

. . .  
. .  . .  

- 
70.90 - :9 
7.4.25 ' 38 

. _  . .. . . . >. . -- 
. , .  

. . .  . 
I .  . , .  .,, . '.' 

70.40 :. . . 5 
81 e63 7 
82 t 20 14 - 

- 5 '794 468 255 149 87 - 18 147 
5 1081 555 260 125 61 - 12 144 - 
4 956 438 185 81 - - 9 125 88.32 19 
4 42 18 20 14 - 1 146 

2 144 91t88 9 3 79 30 3 -  - - 
- 

- - 20 148 
1 146 

9 146 105.28 20 

- 3 181 96 59 - 
3 30 15 20 
4 93 33 18 12 - 17 138 - 
3 625 304 135 
4 761 399 212 112 - - 

- - - 
- - - 

- 14 147 

5 861 514 278 166 82 - 17 146 
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JOB NO: 26H20 
INPUT EM ANOMALY PEAti RESPONSE Ai IPLI lUbES (FPH) TCP ALT IIAGNETIC 

L I N E  FIDlJCIhl. TYPE CtiS CH1 C112 Cti3 CH4 C115 CH6 ( 5 )  ( H I  F IDUCIAL VALU 

10130EI 106,478 5 1056 536 275 1 4 4  68 - 14 139 106t72 32 
10130C 107,154 4 645 306 139 50 - - - 9 140 1 1013011 110,500 4 '1 4 1 4 13 11 - - 21 138 - 

- 1 147 112t82 31 10131A 112,827 3 YO 22 22 - 

SJ 10140A 111,578 

10141A 121,072 
101418 124,046 
10141C 124.745) 

4 192 79 19 7 -  - 5 124 116.35 11 

3 112 3 1  12 - - - 6 118 - 
3 213  110 56 - - 11 125 123t80 10 - 10 145 - 4 633 318 141 77 - 

10150A 133,102 3 1812 1074 555 - - 12 147 - 
1015OB 133 t 771 5 1138 634 343 183 99 - 16 120 133t93 28 
10150C 134,108 5 1027 496 233 108 51 - 12 127 - 
10150D 134,520 4 696 316 166 63 . - - 11 128 
10150E 137,608 4 40 24 13  12 - - 23 117 137t02 39 - NC 113 10150F 137t849 1 45 - - NC 140 101506 141.373 2 110 4 3  - 

6 126 1015OH 141 t870 4 324 117 48 8 -  - 

- 
- - - - - - - - 

3 
ll 

lOl6OA 144t656 3 284 98 42 - - 8 113 144t57 20 
lOl6OB 145t 140 3 222 69 6 -  - - 1 133 - 

- - - 42 143 - - 10 125 - - - - 11 109 - 
10161A 148t876 3 38 27 24 - 
lOl6lB 149,373 3 81 29 14 - 
lOl6lC 152t046 3 103 61 31 
101611~ 152,484 3 488 218 101 - - - 9 128 - 

10170A 153,071 5 - 873 437 180 96 42 - 10 1 4 4  
10170B 153t390 5 593 313 115 57 " 29 - 9 143 
1017OC 153t900 2 141 75 - 
10170D 155,679 3 58 32 25 - - - 8'J 117 155t63  62 
10170E 156t526 3 79 4 4  18 - - - 8 131 
10170F 160,114 3 33 24 17 - - - 45 145 
101706 1601517 6 216 66 
10170H 160 t 882 3 359 118 48 - - - 8 1 1 4  160693 19 

- 
- - - NC 111 - 

- - 
19 23 1 4  22 15 134 - 

10180A 163 t 678 2 270 82 - - - - NC 143 163t35 21 

10181A 168,526 2 69 39 - - - - WC 108 168t68 48  
10181B 171,098 2 1 4 4  79 - - - - NC 134 - 
---------_------.._--__c_________________---"-----------"----"--"---------""----"---------. 

. 
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ANOMALY PEAK . RESFONSE RMPL I TULIES irrn) 
1 Y V E  CHS Clil CH2 CH3 CH4 CH5 CH6 '  (S) , ( M I , ;  FIDUCIAL VALUE 

I - - .--------------------------------------------------------- 
. ,  . .  - 12 '146 , ' 

- - 585 299 144 80 
746 401 .1Y8 101 ' ,41 , I .  . - .13 ,: '148 ' 1 '  - 

. I. 

Y10 "Jl 343 200 116 90 30 146 172t45 27 
740 377 118 99 46 
115 54 

- 13. 144 
NC 112 

- , ,  

- - - - - 
- S I  46 27 . - - 16 130 174t68 36 

:i 9 S 4  21 19 12 SO 118 175t38 ' 39 
30 26 

- 
- - - - - NC 148 - - - 17. 12 ..141 180t45 10190G : 180,419 3 109 75 39 

309 193 106 60 .19 17 
5 , .  99 73 . 29 . 13 . . , .  8 . . - .  10 

. .  . - - 30 15 9 
- - - - NC 125 - 

- - NC 116 191.38 34 
54 15 

. . . - 191,497 . 2 . 64 28 - 
4 ad1 297 134 60 - - 10 147 193.85 15 c .- 

6 727 
5 804 
4 83 
2 70 
3 , 78 
6 38 1 

3 94 
4 66 

5 916 
3 .-407 
2 119 
4 88 
5 53 

2 30 
3 51 
3 87 

* 4  88 
5 977 

5 883 
4 597 

468 258 141 89 61 22 150 - 
431 202 c)'3 52 - 12 156 194,150 14 

- :is 129 - 
- NC 133 

- - - 124 146 - 

47 24 16 
30 
63 52 

- - 

224 149 61 28 1 14 117 202.73 19 

- - 13 126 l6tl5 21 46 25 - 
41 14 2 - - 5 127 16,135 37 

503 246 116 64 - 13 147 - 
- - 9 133 - 209 97 - - - 62 - NC 119 1Yt50 17 

42 18 11 - - 10 117 20.70 43 
34 13 E J 13 - 1 1  113 - 

- - - - 21 
20 12 
35 14 
39 17 8 -  - 9 136 - 

- - - 
- - 7 119 - - 

528 265 125 64 - 13 145 35.80 18 



3 % 1025014 30.595 
10250E 39.238 

i ,  

10260A 48 . 440 ; ,' 

. .  

3 
4 
4 

4 
4 
3 
3 

5 
3 
4 
2 

2 
3 
3 
2 
S 

5 
4 
1 

1 

1 
4 

5 
4 
4 
1 

1 
3 
3 

6 
4 

S 1 

s .  1 

27Y 
77 
53 

60 
114  
89 

176 

882 
143 
111 
102 

161 
72 
61 
84 

428 

689 
440 
173 

128 

188 
185 

264 
246 
107 
138 

65 
54 

200 

34 1 
264 
79 

40 

138 
40 
15 

19 
50 
38 
82 

485 
4s 
38 
24 

20 
4 4  
27  
43 

236 

385 
242 - 

- 
127 

180 
157 

74 - 

- 
23 

134 

223 
140 - 

- 

63 
1 4  

5 

:.i 
25 
16 
37 

250 
35 
21 - 

- 
19 
22 

120 
- 

21 1 
136 - 

- 

- 
73 

111 
89 
36 - 

- 
11 
68 

119 
81 - 

- 

67 39 
40 - 

- . -  

? 133 - 
7 116 37.78 
6 124 - 

- 6 141' 
13 1J6 49622 
8 113 49 t80  
9 143. - 

1 6 51 t50  
1 3 
1 0 53t25 
NC 130 - 

- 

NC 1 1 3 '  - 
8 116 - 

112 117 63.80 
N C  138 - 
14 150 

NC 110 - 
14 149 - 

19 1 4 4  - 
16 150 
12 133 87655 

- 

10 147 - 
11 150 - 

- 21 151 
16 132 
NC 120 - 

- 

NC 122 - 
,- - - - - - -  I - - - -  ,-e-- --------- 



, ,  

. .  . 
. .  

. .  

. .. 



1 

POSITION ( INCHES)  
M A P  X Y L I N E  N O +  

I -- - - - e _ _  
19030 
19030 
19030 
19030 
19030 
19030 
19030 
19030 
19030 
1903G 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

7t269 25t315 
7,366 22t806 
7,136 20t502 
61944 18 t 829 
6t337 16t243 
5 ,934 14 t 647 
51495 lot085 
5 t 329 8,139 
5,148 6t811 
5 t 063 6 060 

162t9 
163.6 
164 t2 
164t7 
l65t5 
166t3 
167t8 
168t5 
168t7 
169t3 

L 
L 

18 t 945 " 
18 t 769 
191113 
18t975 
18t981 
19 t678 
19,904 
20,038 
20 t 586 

19020 
19020 
19020 
19020 
19020 
19020 
19020 
19020 
19020 

138t3 
159.0 
159 t4 
160,O 
l6Ot5 
161 14 
162 t 1 
162t4 
162 t7 

7,571 
9,751 

11 t143 
12t772 
14 t244 
17t339 
20 t 066 
21 to14 
22 to72 

155t6 
136tO 
157t3 
157t7 

19010 
17010 

19010 
1?0!0 

12,482 
12,655 
13,260 
13t597 

4 t 162 
5,561 
9t331 
101850 

10010 
10010 
10010 
10010 
10010 
10@10 
loola 
10010 
10010 
10010 

12t3 
13t2 
33t7 
14 e3 
1419 
16t1 
1618 
17t3 
17 t9 
18t5 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

22 t 194 
19t401 
17 t 741 
15 t859, 
14 1018 
lot944 
8t893 
7 t 286 
5t480 . 
4t696 

20 t 703 
21 t370 
21 t456 
21 t655 
21 t 969 
22 t 860 
23 t 103 
23 t 233 
23 t 399 
23 t603 

10020 
10020 
10020 
10020 
10020 
10020 

18t3 
19t1 
19t8 
2 0 t 4  
21 t3 
22t3 

10020 23t4 
10020 24t2 

3 t 962 
6 t 120 
8,485 
10,022 
11,034 
14t455 
16 976 
18t891 

23 t 060 
22,691 
22 t 384 
22t454 
22 t 171 
21 t 543 
20 t 676 
20 t 462 

22 005 
21 t575 
21 t 184 
20 t 853 
20 t 389 

14 t 101 
151929 
17 t 545 
19,707 
22 t 128 

10021 24t7 
10021 2 5 t 2  
10021 26tO 
10021 26t8 
10021 27t8 

2&, 10030 3 7 . 0  
t ! i  

22,775 
19t072 

19,890 
20t483 

1 
1 



. ,. 

POSITION (INCHES) 
L I N E ,  N O  , F I DUC I AL HAP X Y 

... ------- 
i '  

. .  - ___- - - - - -------- --- : ,  . 
, ,", . . ' 

. *  : . . .  10030 29 88 1 16,643 21,199 
:lo030 30,7 , .  1 13,863 21,542 ,~ . 
.lo030 31 t r l  1 11,733 21,674 3,' "" ' 

D .> . 

I . '  '19030 ' . 32*4 1 9 064 , . , I .  . 

1. , 

10030 33,2 1 .6,568 ' 2 2 e 5 8 2  :. 

. I  

10030 33*9, 1 4,496 22,918 . ' 

. / .  . .  . .  . . . .  

. .  
10040 34 a0 1 3,565 22 ,584 ', .. 

1 . .  . ' I :  . .̂  10040 34*5 1 4,925 22,432 

15,934. 20,352 '.',' 

1 4 * 0 8 2 .  20,198 
16,005 20,227 
'17,487 ' 19,934 . . .  

18,617 19,627 
21,998 ' :  19,160 

-..~ -_.. . . . . . . . . .  

. . ,  , 
. .  

I /  . . . . . .  
i.. , 

: . .  , . . I . ,  . 
+ . .  

.. 
, ' ) ,  . . . .  

. , . . a .  , . . . .  .,: . .  . .  I.. , 
' .  ' , .  



10080 
10080 
10080 

j , . "  ... ' 
: .I ' .  

' I 

10100 
10100 

J 10100 
10100 
10100 

910100 

10111 
10111 
10111 
10111 
10111 
10111 
10111 
1011 1 
10111' 

10120' 
10120% 
10120 
10120 
10120 
ICilZO 

, . .  , 

62 +'5 
6316 
64t4 
6515 
66.4 
67 18 
6817 
6912 
7013 
7014 

MAF --- 
1 .  

' 1  
1 
1 
1 
1 
1 '  
1 
1 
1 
1 

7015 1 
7017 1 
72,5 1 
7315 1 
7414 1 
75,O 1 
7681 1 
7710 1 
7810 1 

7811 1 
7844 1 
7911 1 
7916 1 
81 17 1 
8212 1 
84,O 1 
85*7 1 
8618 1 
8619 1 

87,6 1 
881 1 1 

1 89,2 
9089 . 1  
91 e9 1 
9217 1 
9414 1 
9512 1 
9685 1 

- .  

9687 1 
97,s 1 

9910 1 
101 e0 1 
101 19 1 
103 8 4 1 
10419 1 
105,7 1 

$8*3 1 

, .( 

P O S I T I O ~  ( I ~ c ' H E s ) :  ' . 

--I---- ------- 
I '3+874 . 21.435' 

68362 . "  201439 ' 

8,581 20,108 
1 1  8067 191879 
.13 1 433 191571, 
15,731 1 9 1 3.9 1 
17 1862 181913 

181720 19,219 
22 1 324 18,221 

. .  

22,211 , , . '  17,798 
, .  . , 18 t 061, ., , 1.8.8 845 . . 

15,741 ' 191.141 

81899 , ' 19,698 . 

61270 ..... 20,171 
3 1 636 20 620 

. .  
2,815 201313 " 

3 ,  736 20 ,209 , '  .",, 

51868 19,953 
'' "7 644 
121389 
13 1 874 
151754 
191069 
22,331 
22 693 171033. . ' .  

. .  17,116, :: , . .  . : ,  
I 

:. 

23 1966 16,710 
22 1 435 161903 
19,232 17+542 
151923 181003 

18,285 138851 
1 1  1267 188653 
81395 191064 
6 1 047 19,506 
3,161 198995 

2 743 19 t 658 
41528 191352 
71 131 18,849 
8 t 729 18,515 
12 1 355 178879 
14.298 171824 
171092 171333 
20,1107 16.658 
22,615 16,517 

. .  



0 i .: 
, .  , .' 

. ,  

: , .  10,130 
10 130 ,,. 
10130 
,10130 
10130 

,, 10 130 

: 10131 
' 10131 

' 10131 

. .  
' .  , '.I: 10140 

' 8  10140 ' 

10140 ' 
. .  '10140 

. .., . . 

106, 1 
10616 
107*4 
109*2 
110t4 
llOt8 
111t6 

111 e8 
112t7 
113.5 
11442 
115.2 

115.3 
116e4 
117*2 
118,2 

118.5 
121 * 1 
122.1 
123t4 
124 e5 
125,O 

133.2 
134e3 
136t8 
137e7 
14041 
141 t 2  
141 t9 

MAP 

1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

--- 
POSITION (INCHES) 

X Y 

23 ,544 16,505 
-----I- ---_-__ 

24 080 15 e 903 
22,276 16,200 
20 389 164544 
16,420 17,085 
13,636 17,364 
12,283 17,517 
10,566 17,690 

10,688 
9t419 
7 675 
5 * 279 
"2,915 

3 . 004 
5 * 377 
7 * 840 
9.351 

7 + 653 
13,581 
15 580 
18,485 
21 . 173 
22 * 835 

24 * 585 
21 ,291 
16 . 275 
14,050 
9 083 
7,512 
5,640 
3 * 725 
2 t 671 

3,205, 
5 * 543 
7 * 758 
8 857 

7 t 751 
9 e 720 
13,733 
16,331 
21 ,384 
21 ,894 

22 362 
21 * 652 
17.491 
17,410 
14,667 
121695 

17.959 
18,210 
18,432 
18 * 806 
19,285 

18,722 
18.483 
18,137 
18,032 

18,222 
17,029 
16.800 
16,317 
15,847 
15,672 

14 978 
15,506 
16,355 
16,666 
17 t 331 
17,574 
17.954 
18,306 
18,919 

18.032 ' 

17,611 
17, 144 
17,004 

17,134 
16 805 
16,335 
16,176 
15,394 
15 343 

39,580 
14.688 
15,040 
15,286 
15,676 
15,880 



POSITION (INCHES) 
M A P '  -------- --- 

' .  ' .  
1 

1 
1 

1 
1 4,510 ' I 17 ,009 
1 
1 

1 7,435 16,794 . 

1 9,651 16,462 
1 11,084 15,968 , '  

i "13t31.6 15,594,  ' .  . '  

1 14t410 15,416 ' ,  . ' . '  

1 17,481 
1 20 385 

. 1  22 + 359 
1 22 865 

160; 1 1 7,654 , '  16,969 

, . .  
. ,  

7,579 16,596 
. .  

, ,  

' , . ' .  '. 

' , , / . '  ~ 

' S  

. I  

13 ,676 172 ,3  1 22,761 
173,l 1 20 579  14.190 

1 
17519 1 

1 , .. 

1 
1 
1 

17.t463 14 ,584,  . , ' .  

, 2. 

, .  
1 .  

) .  

I _  

. .  181 t 4 .  1 " 
1 .. 

1 
1 8,762 14,895 , , , _ , ,  

1 10,286 14,562 
1 1?,197 1 4  137 

~ . / .  

, I .. I ,' 

18711 "' 1 5 i 628 1 6 * 0 6 9 ' ,  ':. 
15,034 ' .  1 ', 8,516 

1 11,318 1 4 , 7 8 2 '  ', 
, .  

. ,  

, .  1 1 4  , 153 141651 ' ,  , .  

1 i i ' i 771  ~ 3 , 8 6 6  ,:: 
1. . . *;16,,456 14,1?,6 

. .  
1 20i197 13,749 ( , .  
1 

1 22 * i172 
1 20 520 
1 
1 15,707 13,737 
1 14,417 , 14,121 
1 10,007 14,763 
1 ' 8 , 3 3 9  151168 ' 
1 5 t 958 15,576 
1 3,240 15,938 

22,382 13,483 , _ /  

, .  

, .  
I .  

, .  18,578 .. 13,478 -,, , 



, .  

,< , , 

. . .  

. ,  . . .  
L..-,.:. wuira...c--.., .... ... ,-- . . ,,. , 

{ I  
. .  
. .  

I .  

, .  . .  

'L.INE NO, 

, . .  lO?$O ,: 

1022.0 
. , . 10220. 

' 10230 
10230 
10230 
10230 
36?30 
10.230, 

10230 

10240 ' 

1024_0 . '  
10240 
10240 , .  

10240 
10240 
10240 

. .  , '  102.40 

10,230 

.,. ' ' . 'i.o.240 

. . .  

F I DUC I AL 

9 , 5  
10,o  
11*8 
1 2 t 9  
13 ,9  
1447 
1 5 * 5  
1 6 , l  
1 7 , s  
1 8 t 2  
1817 

18*8 
19 ,3  
20,o 
21 13 
2 2 * 7  
24 * 2  
25,7 
26 ,9  

2 7 . 0  
2 7 t 3  
? 8 , 5  
3 0 , l  
3195 
3 2 * 8  
3346 
3 4 + 6  
35 ,3  
3 5 * 8  

3610 
3 6 , s  
37 ,2  
37*9  
38 ,2  

3P,? 
4 1 * 1  
42,h 
43,2 
43th 

3a,13 - * \  

4 3 , 7 ,  
4 4 1 1  
4 4  , b  
45+0  
45*9  
46,R 
4 7 , s  
4817 

......... .. . ......... . .... ... , . ,  ,_, - ~ - -- -- .....--.-..-... r--- .r - I.----- -.--&=.- 

. .  
. . . . . .  

. .  I 

' ; I .. - 

, .  

. .  

. .  , 

POSITION (INCHES),, , . .  
. .  . . I  . .  , . 

, '  . , .  
M A P  .. x Y 

. .  -I- ------- - - - - - - - .  , 

/..,. 
. '  *'., ,2,159'  15,728';: I s , ' .  ' , . :  

, a , : ;. . '1 ' 
1 . '  

1 
1 8 274 
1 10,179 14 ,437 ,  
1 

1 
1 1 8 , 2 2 0 '  13,165 
1 20,548,  12,918 
1 22,051 12,747 

.'5,731 . 1.4.,883. : ',( : ' ,). ":: 

14 ,449 

. . . . . .  
6,806 14,621.-. . ' ~ '  , .  ' . '  . % '  

, .  s,".. :I 

. . .  

11,587 14 0257 . . :  
1 14,024 13,843 . .  

,15*701: . , :  1 3 , 6 1 5 ,  ' , , '  ..; . .  

. .  

1 21 792 12 324 
1 20,256 12,402 
1 18 829 126636 
1 15,873 13,123 
1 
1 
1 
1 

1 
1 
1 
1 8,552 ' 13t832 . 

1 11,141 I '  13,426 '.' 

1 1 4 , 4 1 1  13,116 
1 16 245 ' . .  12,887 
1 18,514 . ' .  
1 20 457 . .  

I . , , , .  . . .  . .  

, 

. .  

.1 , ,?1t902 11,82i,. . ' : . .  . . .  . . .  , 

1 22 * 284 ' .  ( '  . 

. . .  . .  
, , .  

1 20 706 
1 186803 11,966 , ,, 

1 17,210 
1 16,336 12,543 
1 19,412 13,114 . . , 

1 11.535 13 435 
1 8 ,810  14,000 ' ,  

1 5 * 930 1 4  4 19 '. ' .  

. . .  , .  

. . .  
. .  . . .  

1 4,168 14,569 . .  , .  

14,609 . . . .  1 2', A96 

2,871 
4 100 
,2 + 138 
6 060 
7 * 669 
9 t 382 

11.084 
14,342 

14,071 
13,981 
13,766 , 

13,459 
13,169 
12,935 
12,783 
12,344 

.,. . 
. . . . .  

. I .  

. . . . . . . . .  ,... . .  . .  . . .  . , .,,I :. 
I! ; . I 



I .  

i e 

. .  . .  

LINE NO, 

10270 

10280 I 
10280 
10280 
10280 
10280 
10280 

F I DUC I AL - - - - - - I - 
49.3 
50*3 
50t7 
51 42 

51 ,3 
51 t4 
5 2 * 4  
53*2 
54*0 
54*9 
55,5 
5683 
57,l 
57,6 
5 8 , O  

5 8 ,  1 
58,s 
6Otl 
61 *6 
6217 
63 b 6  
64*4 
65,s 

65,6 
66*4 
67,Q 
68+3 

7 0 , 7  
71 * 8  
72,2 

7 2 , b  
73,o  
74 * O  
74*7 
75,4 
76,l 
76,s 

6 8 , ~  

7616 
76t8 
77, 9 
78t6 
79 * 13 
80*6 

1 

, .  

MAP 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 

--.- 

. I .  

F O S I T I O N  ( INCHES)  
X ------- 

16,075 
18,328 
19,416 
20 979 

21,087 
19,535 
113,304 
16, 162 
13,633 
11,441 
9 * 9513 

5,933 
4 458 
3 367 

e, 252 

3,012 
4,117 
7 + 620 
10,237 
13,382 
15,025 
17,823 
21,412 

21 260 
19,093 
14 ,863 
13 :006 
1 1  ,665 
7 * 782 
4,804 
3 * 709 

13,339 
12,062 
9,794 
7,944 
5,821 
4 , 1 1 4  
2 984 

3 361 
4,041 
6,324 
e, 1 6 6  
101670 
13,247 
14,269 

8,129 
9,193 
12*06'/ 

11,116 

101591 
10 * 968 
11,360 
11 ,852 
12.105 
12,151 ' 
12 * 357 
12,482 
13 e 049 
13,401 
13,677 

134 145 
121995 
12,426 
12,071 
11,632 
11.392 ' ,  . .  

, I  

I .. . . .  . .  

1 1  1318 . .  

11,798 . , .  

1 2 * 2 4 5,, 

' 11,555 

12,803' 

12 300 
12,173 
11,551 
11 e074 
10,556 

, 10,527 
10,383 * 

121 101 
11,848 

- 1 1  ,128 



F I D U C  I AL - - - - - - --- 
83,O 
03to 
8510 
85*9 

86,O 
86t6 
87,s 
88t5 
89t6 
9111 
9213 

9218 
93t6 
9510 
95+6 
96t6 
97 *4 
Y8.1 
9912 
9 9 . 8  

M A P  

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

--- 

POSITION (INCHES) 
X Y 

13,267 lot851 
16.497 10,498 
19,209 10,113 
21,840 9 t 896 

- - - - - __ - - - - - - - - 

21 t 121 91414 
313tY98 , 9,534 
161126 ,, l o t 1 0 1  
13 1297 10,524 

101871 10,614 
8 t 196 11,126 
3,878 12,276 

1 
1 " 

1 
1 
1 
1 
1 
1 
1 

99,9 1 
I00 * 3 1 
100 t 9 1 
10116 1 
102 t 2 1 
103t5 1 
103+9 1. 
104 + 5  1 
105.8 1 
1 0 6 t 2  1 

106.3 1 
107,l 1 
108tO 1 
108t9 - 1  
109+Y 1 
110t8 1 
111,l 1 

116.2 
116.5 
116r9 
1.J 8 t 7 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

, , ... . . 
1,797 11 ,359 
4,309 , ,  11,425 
7,665 10 703 
31060 lot448 . '  

11,123 101273 % ,  

' 13,875 '9.903 , .  

lt,005 
191076 9,204 
2 0  t 918  9 . 0 5 5  , 

. . ' .  
9,740. . " 

, .  

. .  
: ,  

. .  . .  
. .  

I ) .  , 

2 0 . 2 9 6  ' 8,484 ' I '  

181956 8 646 . .  
17t004 
15,101 ,9e489 :.:: . 
13,161 9+767;', , . . .  , 

lG,OU? 101337 .' 

7,111 ' lot504 ' .  

7 664 lot712 . .  
4t337 11,203 I 

3.234 , . 

9,079 ' . '  '.' ' I . .  

, I  

, . , .  

. .  
. , . . . .  

. . . .  

.. '3 t 049 
'5 t 023 
7,008 10,213 . ' ,  ,. 

8.616 
10,935 9,631 . .. 

14,946 9,120 ' ' 

13,995' 9 t.183 

. .  

, .  

. .  

. .  
. i . .  : I .  

, .  

J 

. .  . 

. .. 

. .  

. .  

15,490 8,768'' 
14t082 9,107 .'" 

. .  
101920 9 t 602 ' '. 



10390 
10390 

F I [IUC I AL -------- 
119t5  
12Qt3 
121 * 1 
121 9 4  

121 15 
121 t 8 
122 t8  
123 t7  
124 t8  
125t5  
1 2 6 t 5  
126e6 
12617 

127tO 
127 t 1 
12708 
128t9  
130,O 
131 t0  
131.6 
131 * 7  

i 3 1 t 8  
13213 
133t5 
134t3  
135tO 
13503 

135t4 
136t4 
137,O 
137 6 
138,O 
13814 
138t6 

138 t 7 
139 3 
140tO 
14018 
141 t 4  
141  t9  
142.4 

MAP 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

- 1  

1 
3 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

--- 

6,896 

11,218 
8 996 
7 t 552 
5 t 992 
5t  107 
4 t 185 
3 ,449 

4,049 
5,861 - 
7t211 
9 t 383 

11,089 
121460 
13,990 

13,973 
12 t 924 
11 to90 

8 t899  
7 * 251 
5 ,523 
3,561 

8,971 

7 207 
7tS64 
7 * 777 
8 ,273  
8 629 
8,916 
9 t 529 

8,026 
7t861 
71379 
7 e 035 
6,888 
6,700 
6 t 494 

7 t441  
7 009 
6 879 
6,883 
7 245 
7,586 
8 240 
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19421 
1o;j 
I0421 
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10421 
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151.5 
151 , Y  
152,U 
154.5' 
15Stl 
155 , 5 

2 692 
4 . 245 
t t 788 

10,8t-t3 
12.d13 
13 , €!74 

7,397 
7t333 
7 083 
6,454 
4 t 307 
6,173 
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INPUT E.M. Prof i le Map 
26H29 
Channel 1 Amplitude 
Scale Approx. 1 : 30000 
Note : 

Power Line - - -  
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