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Helicopter-borne electromagnetic and magnetometer surveys 

were executed over approximately 50 square miles in the Swift River 

area, Yukon Territory. A number of electromagnetic conductors have 

been revealed, some of which show correlation with magnetic features. 

Ground follow-up magnetic and electromagnetic surveys are 

recommended for five areas. 



REPORT ON 
AIRBORNE GEOPHYSICAL SURVEYS 

SWIFT RIVER PROPERTY, YUKON TERRITORY 
ON BEHALF OF 

BOSWELL RIVER MINES LTD. 

INTRODUCTION 

From October 17  t o  October 21, 1970, geophysical  surveys 

were executed on behal f  of Boswell River  Mines Ltd.  i n  t h e  Swif t  River  

a r e a ,  Yukon T e r r i t o r y  covering approximately 50 squa re  mi l e s  ( s ee  P l a t e  1 ) .  

Centre  of t h e  a r e a  is  l o c a t e d  60°10' N ,  131°6' W. Basic  compi la t ion  

of t h e  d a t a  was c a r r i e d  ou t  dur ing  November 1970. 

The a i r b o r n e  surveys  inc luded  e lec t romagnet ic  and magnetometer 

measurements. The former employed a Lockwood h e l i c o p t e r  e l ec t romagne t i c  

u n i t  and t h e  l a t t e r  a Gulf Research and Development Corporat ion,  t o t a l  

i n t e n s i t y ,  f l u x g a t e  magnetometer. 

Appendix ' A ' ,  a t t ached ,  g ives  f u l l  d e t a i l s  of t h e  a i r b o r n e  

geophysical  equipment and t h e  a n c i l l a r y  equipment employed, a s  w e l l  

as t h e  t rea tment  of d a t a  r e s u l t i n g  from t h e s e  surveys.  I n  t h e  case  of 

t h e  p r e s e n t  surveys  a F a i r c h i l d  H i l l e r  - FHllOO h e l i c o p t e r ,  on c h a r t e r  

from A u t a i r  H e l i c o p t e r s ,  w a s  employed as t h e  b a s i c  t r a n s p o r t  v e h i c l e .  

The e lec t romagnet ic  survey l i n e s  were flown a t  a nominal 

1000' l i n e  i n t e r v a l  a long  l i n e s  o r i e n t e d  N 30° E a t  a mean t e r r a i n  

c l ea rance  of 250'. F l i g h t  nav iga t ion  and f l i g h t  pa th  recovery have 

been based upon photomosaics on t h e  s c a l e  of approximately 1" = 1320' .  

The magnetometer s enso r  and t h e  EM "bird" were flown 100' 

below t h e  h e l i c o p t e r .  

The purpose of t h e  p r e s e n t  programme was t o  map t h e  d i s t r i b u t i o n  

of subsur face  conductors  i n  t h e  area covered. I n  t h e  survey a r e a  t h e  



t a r g e t s  of economic i n t e r e s t  a r e  m e t a l l i c  su lph ide  bodies .  The 

e lec t romagnet ic  d a t a  provide  t h e  b a s i c  informat ion  r e l a t i n g  t o  t h e  

p o s s i b l e  presence  of such bodies .  The purpose of t h e  magnetometer survey  

r e s u l t s  i s  twofold. The primary purpose i s  one of c o r r e l a t i o n  w i t h  t h e  

e lec t romagnet ic  conductors  and t h e  second purpose i s  t o  i n f e r  g e o l o g i c a l  

s t r u c t u r e .  

A d e s c r i p t i o n  of t h e  geology of t h e  survey a r e a  i s  r e p o r t e d  i n  

a "Prel iminary Report on t h e  Swif t  River  Proper ty  of Boswell River  

Mines Ltd.  i n  t h e  Yukon T e r r i t o r y " ,  by H. Wober, P.Eng., da t ed  

December 9 ,  1970 and w i l l  n o t  b e  inc luded  i n  t h i s  r e p o r t .  

The va lue  of t h e  e a r t h ' s  t o t a l  magnetic f i e l d  i n  t h e  survey  

area i s  approximately 58,800 gammas. The i n c l i n a t i o n  i s  77O. 

PRESENTATION OF DATA 

The r e s u l t s  of t h e  geophysical  surveys  a r e  p re sen ted  on 

P l a t e s  2 and 3 on t h e  s c a l e  of 1" = 1320' .  Some topographic f e a t u r e s  

and f l i g h t  l i n e s  a r e  shown on t h e  p l a t e s .  P l a t e  2 shows t h e  magnetic 

contours .  The contours  are a t  an i n t e r v a l  of 100 gammas o r  l e s s ,  

according t o  magnetic r e l i e f .  P l a t e  3 shows t h e  e lec t romagnet ic  r e s u l t s .  

Conductor half-widths and peak l o c a t i o n s  a r e  shown, coded as desc r ibed  

i n  Appendix 'A ' .  The in-phase ampli tude,  in-phase t o  out-of-phase r a t i o  

and magnetic c o r r e l a t i o n  ( i f  any) a r e  i n d i c a t e d  f o r  each conductor 

i n t e r s e c t i o n .  

The o r i g i n a l  geophys ica l  t r a c e s  a r e  on t h e  fo l lowing  s c a l e s :  

EM 1" - 100 p a r t s  p e r  m i l l i o n  

Magnetometer 1" = 120 gammas p e r  i nch  



DISCUSSION OF RESULTS 

The e lec t romagnet ic  responses  of i n t e r e s t  ob ta ined  dur ing  

t h e  p r e s e n t  survey a r e  l i s t e d  i n  Table One. 

The survey a r e a  is  c h a r a c t e r i z e d  by above normal e lec t romagnet ic  

responses  i n  t h e  southern p o r t i o n  of t h e  e a s t e r n  h a l f  of t h e  g r i d ,  an 

ex tens ive  zone a long  t h e  no r the rn  ends of t h e  f l i g h t  l i n e s  ex tending  

westward from Daughney Lake f o r  a d i s t a n c e  of about  6 mi l e s  and a random 

d i s t r i b u t i o n  of anomalies i n  t h e  western p o r t i o n  of t h e  p rope r ty .  

The responses i n  t h e  sou theas t e rn  p a r t  of t h e  a r e a  e x h i b i t  in -  

phase ampli tudes ranging  from 10  ppm t o  a maximum of 95 ppm at  f i d u c i a l  

176 on Line  5 4 ,  The responses  i n  t h i s  zone a r e  g e n e r a l l y  co inc iden t  w i t h  

a r e l a t i v e l y  undis turbed  magnetic zone sugges t ing  t h a t  t h e  e lec t romagnet ic  

sources  could b e  a r g i l l a c e o u s  o r  carbonaceous sediments.  An except ion  

occurs  between Lines  57 and 62 ,  where a l i n e a r  magnetic anomaly w a s  

recorded about 1 0 0 0 ' ~ s o u t h  of t h e  s e r i e s  of conductors .  Since t h e  magnetic 

anomaly i s  d i sp l aced  w i t h  r e s p e c t  t o  t h e  conductors ,  t h e  conductors  

may r e f l e c t  zones which a r e  i n  p a r t  s t r u c t u r a l l y  c o n t r o l l e d  by t h e  sou rce  

of t h e  magnetic anomaly, which i s  i n t e r p r e t e d  t o  b e  a b a s i c  "dike-like" 

i n t r u s i v e .  Q u a n t i t a t i v e  a n a l y s i s  i n d i c a t e s  t h e  upper s u r f a c e  of t h e  d i k e  

i s  probably outcropping and d i p s  about  45O t o  t h e  southwest .  S imi l a r  

magnetic f e a t u r e s  have been l o c a t e d  throughout t h e  a r e a  and t r ench ing  

a c r o s s  one of t h e s e  has  r evea l ed  t h e  presence  of magnet i te ,  p y r r h o t i t e ,  

s p a l e r i t e ,  p y r i t e ,  and cha lcopyr i t e  m i n e r a l i z a t i o n .  

A double-peaked magnetic anomaly recorded on Lines  50, 5 1  and 

52 occurs  about 3 / 4  of a mi le  w e s t  of t h e  above f e a t u r e .  In spec t ion  of 

t h e  ana log  r eco rds  sugges t s  t h a t  t h i s  anomaly occurs  a long  a c o n t a c t ,  

wi th  t h e  more magnetic rocks  l o c a t e d  t o  t h e  south .  Depth de termina t ions  



i n d i c a t e  t h a t  t h e  f e a t u r e  should outcrop.  Electromagnet ic  conductors 

were recorded co inc iden t ly  w i t h  t h e  magnetic anomaly. In-phase ampli tudes 

and r a t i o s  f o r  t h e  conductor range  from 40 t o  60 ppm and 1 .2  t o  1 .3 .  

The no r the rn  ends of Lines  37 through 56 t r a v e r s e d  a n  ex tens ive  

conduct ive zone both  f l a n k i n g  and co inc iden t  w i t h  an a r c u a t e  magnet ica l ly  

active area p a r t i a l l y  covered by the survey l ines .  This zone i s  located 

immediately south  of an i n t r u s i v e  and t h e  under ly ing  rocks  a r e  g e o l o g i c a l l y  

mapped a s  a b lock  of l imes tone  bounded by two f a u l t s .  Conductor in-phase 

ampli tudes ranged from 20 ppm t o  164 ppm recorded on Line  49. In-phase, 

out-of-phase r a t i o s  v a r i e d  from 1 . 3  t o  4.3. 

The l e n g t h  of t h i s  zone s t r o n g l y  sugges ts  t h a t  i t  may be  

fo rma t iona l  and/or  s t r u c t u r a l ,  however t h e  vary ing  conduc t iv i ty  could 

r e f l e c t  i n c r e a s e s  and decreases  i n  m e t a l l i c  su lph ides  and consequent ly 

t h e  zone must b e  f i e l d  checked. 

An i n t e n s e  magnet ica l ly  a c t i v e  a r e a  w a s  recorded i n  t h e  v i c i n i t y  

of T ie  Line  2 a long  Lines  25 t o  37. The zone t r e n d s  g e n e r a l l y  nor th-  

w e s t e r l y  and i s  l i m i t e d  by t h e  a r e a  l y i n g  between Line  1 8  and Line  25 

which was n o t  flown. A nor thwes te r ly  ex t ens ion  of t h e  anomaly l o c a t e d  

between f i d u c i a l s  1245 and 1257 on Line 25 i s  co inc iden t  w i t h  a s t r o n g  

magnetic anomalous a r e a  which has  been surveyed by a ground magnetometer. 

P a r t s  of t h e  a r e a  have been t renched  and m e t a l l i c  su lph ides  and magnet i te  

were observed. It would seem t h e r e f o r e  t h a t  t h e  s i m i l a r  m i n e r a l i z a t i o n  

would b e  expected t o  occur  a long  t h e  zone l y i n g  between Line  25 and 

Line 37. 

The wes tern  p a r t  of t h e  survey  a r e a  inc ludes  a number of 

e lec t romagnet ic  responses which warran t  f u r t h e r  i n v e s t i g a t i o n .  The 



most important  i s  conductor A l o c a t e d  a t  f i d u c i a l  1973 on Line 5.  

The in-phase anomaly of 102 ppm i s  co inc iden t  w i t h  a 500 gamma magnetic 

anomaly. The conductor a x i s  i s  loca t ed  about 112 mi le  sou th  of a gossan 

zone and l i e s  about midway between Gossan and Skarn Lakes. The e l e c t r o -  

magnetic conductor i s  i n t e r p r e t e d  as s t e e p l y  d ipping  t o  t h e  sou th  and 

i t s  upper s u r f a c e  should b e  no deeper  than  100'  below t h e  s u r f a c e  of 

t h e  ground. 

CONCLUSIONS AND RECOMMENDATIONS 

The a i r b o r n e  geophysical  survey has  r evea l ed  bo th  e l e c t r o -  

magnetic and magnetic responses  which warran t  f u r t h e r  i n v e s t i g a t i o n .  

The magnetic zones of i n t e r e s t  occur  i n  t h e  v i c i n i t y  of T ie  

Line 2 between Lines  25 and 39 and a l s o  between Lines  5 4  and 62 about 

2 mi l e s  southwest of t h e  P ine  Lake a i r s t r i p .  A t h i r d  zone of i n t e r e s t  

i s  t h e  dua l  peaked anaomly cen t r ed  a t  f i d u c i a l  845 on Line  51. It i s  

recommended t h a t  each of t h e s e  a r e a s  b e  f i e l d  checked f o r  evidence of 

su lph ide  mine ra l i za t ion .  

Electromagnet ic  conductors  war ran t ing  ground follow-up surveys  

a r e  t hose  recorded a t  t h e  n o r t h  ends of Lines  37 through 56 and t h e  

conductor cent red  a t  f i d u c i a l  1973 on Line 5.  I n  bo th  cases ,  i t  i s  

recommended t h a t  a combined Magnetometer-Turam survey b e  conducted 

over  t h e  a r e a s  of i n t e r e s t .  D r i l l  l o c a t i o n s  i f  warran ted  w i l l  b e  

determined upon t h e  completion of t h e  ground surveys.  

Respec t fu l ly  submi t ted ,  

Vancouver, B .  C. 
November 29, 1970 

\I 

Richard 0. Crosby, B.Sc., P.Eng. 
Geophysicis t  



APPENDIX ' A '  

DESCRIPTION OF AIRBORNE SYSTEMS 

ELECTROMAGNETIC SYSTEM - LOCKWOOD HELICOPTER ELECTROMAGNETIC SYSTEM 

Equipment 

The Eockwood Ell: system i s  a  s o l i d  s t a t e ,  fixed-cofifigu-ratiotr, 
e lec t romagnet ic  system e s p e c i a l l y  designed f o r  h e l i c o p t e r  t r a n s p o r t .  
It c o n s i s t s  of two c o a x i a l  c o i l s ,  one s e r v i n g  a s  t r a n s m i t t e r  and t h e  
o t h e r  a s  r e c e i v e r ,  which a r e  mounted, 30 f t .  a p a r t ,  i n  a r i g i d  "bird" 
w i th  t h e i r  axes h o r i z o n t a l  and i n  t h e  d i r e c t i o n  of f l i g h t .  The b i r d  
i s  towed approximately 100 f t .  below t h e  h e l i c o p t e r ,  by means of a  
s u i t a b l e  cab le  which a l s o  c a r r i e s  e l e c t r i c a l  s i g n a l s  and power t o  and 
from t h e  b i r d .  

The system ope ra t e s  a t  4000 Hertz .  Changes i n  t h e  a l t e r n a t i n g  
magnetic f i e l d  a t  t h e  r e c e i v e r  c o i l  a r e  observed and t h e s e  changes a r e  
converted i n t o  two components, one whose phase i s  t h e  same as t h a t  of 
t h e  t r a n s m i t t e d  s i g n a l  ( t h e  "In-Phase" component) and t h e  o t h e r  whose 
phase i s  90° a p a r t  ( t h e  "Out-of-Phase" component). These changes a r e  
expressed i n  terms of t h e  normal u n d i s t o r t e d  primary f i e l d .  They a r e  
s o  s m a l l  a s  t o  b e  expressed u s u a l l y  i n  par t s -per  m i l l i o n  o r  p.p.m. 

The In-Phase and Out-of-Phase v a r i a t i o n s  a r e  presented  i n  
analog form on two channels of a  g raph ic  r eco rde r .  The f u l l  s c a l e  
c h a r t  width employed i s  commonly 400 p.p.m. A t  one o r  more p o i n t s  
dur ing  each f l i g h t  t h e  s c a l e  s e n s i t i v i t y  i s  checked by means of 
c a l i b r a t i o n  s i g n a l s ,  u s u a l l y  100 p.p.m. on each t r a c e .  

The r e f e r e n c e  o r  "zero" l e v e l  f o r  each EM t r a c e  i s  an 
a r b i t r a r y  one and i s  obta ined  e m p i r i c a l l y  from t h e  r e g i o n a l  l e v e l  
of each t r a c e .  These l e v e l s  may d r i f t  s lowly dur ing  a  f l i g h t  
because of temperature changes a f f e c t i n g  t h e  b i r d  dimensions. 
These d r i f t s  a r e  very  gradual  and a r e  r e a d i l y  d i s t i n g u i s h a b l e  
from much qu icke r ,  l o c a l  changes due t o  conductors  of a  geologic  
o r i g i n .  S i m i l a r l y ,  s e v e r e  turbulence  e f f e c t s  sometimes in t roduce  
low-order, p r i m a r i l y  in-phase d i s tu rbances  which a r e  of such s h o r t  
pe r iod  t h a t  they  may a l s o  r e a d i l y  be  d i s t i n g u i s h e d  from t h e  e f f e c t s  

, of geologic  conductors.  

Man-made d i s tu rbances  a r e  o f t e n  t o  be seen ,  i nc lud ing  
power l i n e s ,  p ipe  l i n e s ,  meta l  f ences ,  r a i lways ,  e t c .  The 
former a r e  gene ra l ly  recognizable  a s  such because they  u s u a l l y  



show th rough  a s  c y c l i c  n o i s e  of i r r e g u l a r  shape  and phase 
r e l a t i o n s h i p .  Non-energized,  grounded power l i n e s  (e.g.  3 phase  
s y s t e m s )  may a l s o  g i v e  r i s e  t o  p r o p e r  conduc tor  i n d i c a t i o n s ,  
however. Such i n d i c a t i o n s ,  a s  w e l l  a s  t h o s e  from p i p e  l i n e s  
and m e t a l  f e n c e s ,  e t c .  a r e  u s u a l l y  of s h o r t  d u r a t i o n  and can  be  
d i s t i n g u i s h e d  from p r o p e r  g e o l o g i c  s o u r c e s  e x c e p t  f o r  v e r y  narrow,  
n e a r - s u r f a c e  l e n s e s .  I n  some i n s t a n c e s  ground i n v e s t i g a t i o n  may 
be  n e c e s s a r y  i n  o r d e r  t o  r e s o l v e  t h e  ambigu i ty  o f  p o s s i b l e  s o u r c e .  
Whoreae the a i r b o r n o  g~ophysical crew a t t m p t s  to no te  v i s i b l e  
man-made c o n d u c t o r s  o f  t h e  above t y p e s ,  t h e  ground moves by 
s o  r a p i d l y  a t  t h e  low f l i g h t  e l e v a t i o n  employed t h a t  100% recog-  
n i t i o n  o f  s u c h  s o u r c e s  cannot  b e  expec ted  from t h e  a i r .  

The normal t e r r a i n  c l e a r a n c e  o f  t h e  b i r d  i s  100 f t .  - 
200 f t .  depending on t h e  s u r f a c e  topography and t r e e  c o v e r ,  e t c . ,  
w i t h  t h e  h e l i c o p t e r  100 fr..  above. The e s t a b l i s h e d  u s e f u l  d e p t h  o f  
d e t e c t i o n  o f  t h e  sys tem f o r  m o d e r a t e - t o - l a r g e  c o n d u c t i n g  b o d i e s  
i s  about  350 f t .  sub-b i rd  u n d e r  c o n d i t i o n s  o f  iow e x t r a n e o u s  
g e o l o g i c  n o i s e ,  i.e. where t h e  g e n e r a l  l e v e l  o f  c o n d u c t i v i t y  o f  
t h e  overburden and rock  t y p e s  o f  t h e  a r e a  i s  low. The u s e f u l  
d e p t h  o f  d e t e c t i o n  o f  t h e  sys tem i s  t h e r e f o r e  between 150 f t .  and 
250 f t .  benea th  t h e  ground s u r f a c e  under  t h e s e  c o n d i t i o n s .  

I n t e r p r e t a t i o n  of R e s u l t s  

The EM r e c o r d s  a r e  i n t e r p r e t e d  t o  d e t e r m i n e  t h e  p r e s e n c e  
o f  c o n d u c t i n g  b o d i e s  and t o  o b t a i n  some i n f o r m a t i o n  r e l a t i n g  t o  
t h e i r  c h a r a c t e r .  The i n t e r v a l o m e t e r  t i m e  marks ( s e e  below) a r e  
synchron ized  w i t h  t h e  p o s i t i o n i n g  camera f i l m  s t r i p  ( a l s o  s e e  
below) and t h e r e b y  permi t  t h e  r e l a t i n g  o f  t h e  c o n d u c t o r s  w i t h  
a p p r o p r i a t e  ground l o c a t i o n s .  The a l t i m e t e r  d a t a  ( s e e  below) 
i n d i c a t e ,  f o r  each  conduc tor ,  what t h e  t e r r a i n  c l e a r a n c e  was a t  
t h e  t i m e  of d e t e c t i o n .  

A p l a n  i s  p r e p a r e d ,  e i t h e r  u s i n g  a  subdued photo-mosaic 
( "grayf lex" )  o r  an o v e r l a y  from a  mosaic  o r  t o p o g r a p h i c  p l a n  a s  
base .  The f l i g h t  p a t h  o f  e a c h  s u r v e y  l i n e  i s  o b t a i n e d  by means o f  
" t i e  p o i n t s " ,  which a r e  f e a t u r e s  on t h e  mosaic  o r  t o p o g r a p h i c  p l a n  
which a r e  a l s o  r e c o g n i z a b l e  on t h e  p o s i t i o n i n g  camera f i lm.  The 
f l i g h t  p a t h  i s  i n t e r p o l a t e d  between t h e s e  t i e  p o i n t s .  

F o r  each  conductor  t h e  f o l l o w i n g  q u a n t i t i e s  a r e  
measured and recorded .  

a )  Half  width .  T h i s  i s  t h e  d i s t a n c e  between t h e  
p o i n t s  of h a l f  t h e  maximum conduc tor  d i s t u r b a n c e .  
F o r  a  v e r y  t h i n ,  s t e e p l y  d i p p i n g  body o r  p i p e  
l i n e ,  e t c . ,  t h e  h a l f  wid th  w i l l  b e  abou t  1.6 t i m e s  
i t s  d e p t h  below t h e  b i r d .  I f  t h e  b i r d  i s  a t  a  
mean conduc tor  c l e a r a n c e  o f  150 f t .  t h e  h a l f  
w i d t h  would b e  abou t  250 f t .  L a r g e r  h a l f  wid ths  
r e f l e c t  e i t h e r  more d e e p l y  b u r i e d  o r ,  more l i k e l y ,  



t h i c k e r  conduc tors .  

F l a t - l y i n g  conduc tors  (e .g .overburden)  c h a r a c t e r i s t i c a l l y  
g i v e  l a r g e  h a l f  wid ths .  

The conduc tor  h a l f  w i d t h  i s  i n d i c a t e d  on t h e  p l a n  
by an open b a r  symbol a l o n g  t h e  f l i g h t  l i n e .  I n  
t h e  e v e n t  o f  v e r y  nar row c o n d u c t o r s  o n l y  t h e  peak 
loca t ion  may be sksm (see ba l sw) ,  

Peak Loca t ion .  The i n - p h a s e  conduc tor  peak l o c a t i o n  
i s  shown on t h e  p l a n  by a  c i r c l e  i n  t h e  a p p r o p r i a t e  
l o c a t i o n .  I n  t h e  c a s e  o f  b road  conduc tors  o r  c l o s e l y  
spaced m u l t i p l e  conduc tor  zones  t h e r e  may b e  more 
t h a n  one peak,  i n  which e v e n t  a l l  major peaks  a r e  
shown. I f  a  conduc tor  i s  o f  s h o r t  h a l f  w i d t h  t h e r e  
may b e  no room f o r  a  h a l f  w i d t h  b a r  and o n l y  t h e  
peak c i r c l e  w i l l  be  shown. A conductor  which i s  
l i k e l y  man-made w i l l  b e  i n d i c a t e d  by an  X r a t h e r  
t h a n  by a  c i r c l e .  

In -Phase  and Out-of-Phase Amplitudes.  These  
a m p l i t u d e s  a r e  s c a l e d  from t h e  EM t r a c e s  and n o t e d  
i n  p a r t s  p e r  m i l l i o n .  On t h e  f l i g h t  p l a n ,  o p p o s i t e  
each  peak l o c a t i o n  ( c i r c l e )  w i l l  be g iven  t h e  peak 
in -phase  a m p l i t u d e  and t h e  r a t i o  o f  peak i n - p h a s e  
t o  peak ou t -o f -phase  r e s p o n s e  ( s e e  below).  

Conductor Coding. Conductor i n t e r s e c t i o n s  a r e  
graded i n  e l e c t r i c a l  c a t e g o r i e s  1, 2 and 3 ,  based  
on t h e  in -phase  a m p l i t u d e  b u t  t a k i n g  i n t o  account  
t h e  t e r r a i n  c l e a r a n c e .  F o r  t a b u l a r  b o d i e s  such 
a s  s h e e t - l i k e  o r e  d e p o s i t s ,  s t r a t a  bound c o n d u c t o r s  
and overburden ,  t h e i r  r e s p o n s e  d rops  o f f  a lmos t  
i n  accordance  w i t h  t h e  i n v e r s e  cube power o f  t h e  
e l e v a t i o n .  Assuming a n  a v e r a g e  50 f t .  of  overburden,  
a  c a t e g o r y  1 conduc tor  h a s  a  peak in -phase  r e s p o n s e  
e q u i v a l e n t  t o  350 p.p.m. o r  o v e r  a t  100 f t .  b i r d  
t e r r a i n  c l e a r a n c e .  A c a t e g o r y  2 conduc tor  h a s  a  
peak in -phase  r e s p o n s e  under  s i m i l a r  c o n d i t i o n s  
o f  between 100 p.p.m. and 350 p.p.m. A c a t e g o r y  3  
c o n d u c t o r  h a s  an e q u i v a l e n t  peak in -phase  r e s p o n s e  
o f  l e s s  t h a n  100 p.p.m. 

The r e s p e c t i v e  peak c i r c l e s  a r e  shaded t o  r e f l e c t  
t h e i r  e l e t t r i c a l  c a t e g o r y ,  w i t h  c a t e g o r y  1 f u l l y  
shaded,  c a t e g o r y  2 h a l f  shaded and c a t e g o r y  3 
unshaded. 



For each conductor  peak t h e  r a t i o  of  peak in-phase 
t o  peak out-phase amplitude i s  c a l c u l a t e d  and 
p l o t t e d  on t h e  plan.  This r a t i o  i s  i n d i c a t i v e  of 
a  conduc t iv i ty - s i ze  f a c t o r  f o r  t h e  conductor.  
Large, high conduct ing bodies  such a s  massive 
su lphides  o r  g r a p h i t e  and seawater ,  e t c . ,  g e n e r a l l y  
have r a t i o s  of 3 o r  over. Moderate conduc t iv i ty -  
s i z e  bodies  w i l l  have r a t i o s  between 1  and 3 .  
Poor c o n d u c t i v i t y  bodies  (e.g.  most overburden 
and some su lphide  and g r a p h i t i c  zones)  w i l l  have 
r a t i o s  of l e s s  than  1. I n  a r e a s  where t h e r e  i s  
a  c l e a r  d i f f e r e n t i a t i o n  i n  conduc t iv i ty  between 
t h e  t a r g e t s  of p o t e n t i a l  economic i n t e r e s t  and 
o t h e r  p o s s i b l e  conductors ,  t h e  r a t i o  i s  a  d i a g n o s t i c  
f e a t u r e .  I n  some a r e a s ,  however, t h e r e  i s  an 
ove r l ap  of conduc t iv i ty  ranges  and then  t h e  r a t i o  
cannot  be too  r i g i d l y  r e l i e d  upon. 

Where magnetic d a t a  i s  a v a i l a b l e ,  p r e f e r a b l y  
from a co inc iden t  r eco rd ing  magnetometer, any 
c o r r e l a t i n g  magnetic a c t i v i t y  w i l l  be noted f o r  
t h e  p e r t i n e n t  conductor peak. A conductor peak 
wi th  appa ren t ly  d i r e c t  magnetic c o r r e l a t i o n  w i l l  
be  i n d i c a t e d  by a  double concen t r i c  c i r c l e .  
Although a  conduct ing body which i s  app rec i ab ly  
magnetic i s  more l i k e l y  t o  be a  su lph ide  body than  
one which i s  non-magnetic, t h e r e  a r e  many v e r y  
important  base meta l  o r e  bodies  which a r e  q u i t e  
non-magnet ic.  

Examples of conductor coding a r e  given below. 

1 ,half width 
C -6 

4 
I Category one, no magnetic c o r r e l a t i o n .  

I \  peak l o c a t i o n  in-phase amplitude p.p.m. 

r a t i o  
P 1 8 0 / 0 ~ 7 / 5 0  + Category two, magnetic c o r r e l a t i o n .  

in-bhase amplitude ma ine t i c  ampli tude 
p. p  .m. gammas 





YAGNETOMETER - GULF RESEARCH AND DEVELOPKENT - MARK I11 

The Fluxgate  Magnetometer makes use  of a fe r romagnet ic  
element of such h igh  pe rmeab i l i t y  t h a t  t h e  e a r t h ' s  f i e l d  can induce 
a  magnet izat ion t h a t  i s  a  s u b s t a n t i a l  p ropor t ion  of i t s  s a t u r a t i o n  
va lue .  I f  t h e  e a r t h ' s  f i e l d  i s  superimposed upon a  cyc l e  f i e l d  
induced by a  s u f f i c i e n t l y  l a r g e  a l t e r n a t i n g  c u r r e n t  i n  a c o i l  around 
the magnetic, the resultant f i e l d  will s a t u r a t e  the  core. The p l a c e  
i n  t h e  ene rg i z ing  cyc le  a t  which s a t u r a t i o n  i s  reached i s  p r o p o r t i o n a l  
t o  t h e  i n t e n s i t y - o f  t h e  e a r t h ' s  ambient f i e l d .  

I n  p r a c t i c e ,  two p a r a l l e l  co re s  a r e  a l i gned  wi th  t h e i r  axes 
i n  t h e  d i r e c t i o n  of t h e  e a r t h ' s  f i e l d .  I d e n t i c a l  primary c o i l s ,  i n  
s e r i e s ,  magnetize t h e  two co res  w i th  t h e  same f l u x  d e n s i t y ,  b u t  i n  
oppos i t e  d i r e c t i o n s  s i n c e  t h e i r  c o i l  windings a r e  oppos i t e  around t h e  
r e s p e c t i v e  cores .  Thus, t h e  e a r t h ' s  f i e l d  r e i n f o r c e s  t h e  f i e l d  s e t  
up by one c o i l  and opposes t h e  f i e l d  of t h e  o t h e r .  I n  t h e  Gulf Mark 
I11 a i r b o r n e  magnetometer, t h e  ou tpu t  p u l s e s  a r e  cont inuous ly  balanced 
by means of a  compensating c o i l .  The c u r r e n t  f lowing through t h i s  
c o i l  i s  recorded on a s e l f  ba lanc ing  moving t a p e  poten t iometer  r eco rde r .  

I n  a s  much as v a r i a t i o n s  i n  t h e  e a r t h ' s  f i e l d  a r e  of much 
more importance than a b s o l u t e  va lues  i n  e x p l o r a t i o n  work, p rov i s ion  
i s  made f o r  ba lanc ing  ou t  most of t h e  f i e l d  w i t h  one of s e v e r a l  
compensating c o i l s  s o  t h a t  t h e  d i f f e r e n c e s  can be  recorded w i t h .  
maximum s e n s i t i v i t y .  The h i g h e r  t h e  f u l l  s c a l e  s e n s i t i v i t y  s e l e c t e d  
f o r  t h e  poten t iometer ,  t h e  l a r g e r  w i l l  b e  t h e  p ropor t ion  of t h e  f i e l d  
s o  n u l l i f i e d .  The t o t a l  f i e l d  i s  t h e  compensated p o r t i o n  p l u s  t h e  
r e s i d u a l  a s  recorded.  

The o r i e n t i n g  system t h a t  au toma t i ca l ly  keeps t h e  measuring 
element descr ibed  above p a r a l l e l  t o  t h e  e a r t h ' s  t o t a l  magnetic f i e l d  
c o n s i s t s  of two f l u x g a t e  elements  mounted s o  t h a t  they  a r e  mutual ly 
perpendicular  t o  each o t h e r  and t o  t h e  measuring element.  The ou tpu t s  
of t h e  o r i e n t i n g  elements  a c t i v a t e  servo-mechanisms which keep them i n  
a  p o s i t i o n  of zero  magnetic f i e l d ,  t hus  keeping t h e  measuring element 
p a r a l l e l  t o  t h e  e a r t h ' s  f i e l d .  

Where i t  i s  in tended  t o  contour  t h e  magnetic in format ion  i t  
i s  customary t o  f l y  t i e  l i n e s  a c r o s s  t h e  survey g r i d .  A f i x e d  magnetic 
f i e l d  monitor  i s  o f t e n  used a s  w e l l ,  on t h e  ground, p r i m a r i l y  t o  i n d i c a t e  
pe r iods  of magnetic s torms dur ing  which t h e  aeromagnetic d a t a  should b e  
considered a s  u n r e l i a b l e .  

The aeromagnetic d a t a  may be  contoured i f  d e s i r e d ,  us ing  a 
contour  i n t e r v a l  of 25  gammas o r  up, depending on t h e  amount of magnetic 
r e l i e f .  A l t e r n a t i v e l y  they  may be  used simply f o r  purposes of c o r r e l a t i o n  
wi th  s imul taneous ly  obta ined  e lec t romagnet ic  d a t a  t o  determine which 
conductor zones a r e  app rec i ab ly  magnetic.  



ANCILLARY EQUIPMENT 

1. Al t ime te r  

An APN-1, h igh  frequency s o l i d  s t a t e  r a d i o  a l t i m e t e r  i s  
employed t o  cont inuously i n d i c a t e  t h e  mean t e r r a i n  c l ea rance  of 
t h e  h e l i c o p t e r  o r  o t h e r  t r a n s p o r t i n g  a i r c r a f t .  The a l t i m e t e r  i s  
i n s t a l l e d  i n  t h e  a i r c r a f t  (un le s s  o therwise  i n d i c a t e d )  s o  t h a t  t h e  
e l e v a t i o n  of t h e  sens ing  b i r d s  (e lec t romagnet ic  o r  magnetic) w i l l  
b e  l e s s  by t h e  u s u a l  v e r t i c a l  displacement of t h e s e  b i r d s  below t h e  
a i r c r a f t .  

2 .  P o s i t i o n i n g  Camera 

A DeHavilland 35 rnm. p o s i t i o n i n g  camera i s  employed w i t h  
a  wide ang le  l e n s .  Photographs of t h e  ground a r e  taken w i t h  
s u f f i c i e n t  frequency t o  g ive  a complete r eco rd  of t h e  f l i g h t  p a t h  
of t h e  a i r c r a f t  o r  h e l i c o p t e r .  The frequency of exposure i s  
c o n t r o l l e d  by t h e  in t e rva lome te r  r e f e r r e d  t o  below. 

3. In te rva lometer  

An e l e c t r o n i c  i n t e rva lome te r  provides  r e g u l a r l y  spaced 
t iming p u l s e s  which d r i v e  t h e  p o s i t i o n i n g  camera exposure mechanism 
and produces synchronous " f i d u c i a l  marks" on t h e  s i d e  pen of t h e  
geophysical  g raph ic  recorded o r  r eco rde r s .  Because of t h e  Synchro- 
n i z a t i o n  of t h e  geophysical  t r a c e s  and t h e  p o s i t i o n i n g  camera i t  i s  
then  p o s s i b l e  t o  r e l a t e  t h e  geophysical  events  of i n t e r e s t  t o  t h e i r  
p roper  ground l o c a t i o n .  The t iming p u l s e  frequency may b e  a d j u s t e d  
i n  accordance w i t h  t h e  ground speed of t h e  a i r c r a f t  s o  t h a t  an 
adequate  f l i g h t  p a t h  r eco rd  i s  obta ined .  



TABLE ONE 

ELECTRICAL 
CHARACTER 

MAGNET1 C 
CORRELATION 

PEAK 
FIDUCIAL 

1744 
1750 
1755 

1825 
1818 

1887 

1973 
1960 

2147 
2136 
2119 

2075 

2335 

2292 
2284 
2275 
2260 

254 
111 

338 
486 

55 4 

1416 

1555 
1507 
146 4 
1456 

1218 
1265 

1134 
1023 
998 

LINE - 
2 

3 

4 

5 

6 

7 

9 

11 

12 

13 

14 

16 

18 

2 5 

26 

ANOMALY 

A 
B 
C 

A 
B 

A 

A 
B 

A 
B 
C 

A 

A 

A 
B 
C 
D 

A 
B 

A 
B 

A 

A 

A 
B 
C 
D 

A 
B 

A 
B 
C 

CATEGORY 

2 
2 
2 

3 
3 

2 

2 
3 

2 
3 
3 

3 

3 

3 
3 
3 
3 

3 
3 

3 
3 

2 

3 

3 
3 
3 
3 

3 
2 

3 
3 
2 

20 Y coincident 
40 7 coincident 

Moderate conductivLty 
Poor conductivity 
Moderate conductivity 

50 3 flanking 
50 Y flanking 

Poor conductivity 
Poor conductivity 

Poor conductivity 60 S' flanking 

520 f flanking 
150 ;1( flanking 

Poor conductivity 
Poor conductivity 

30 Y coincident 
100 Y flanking 
30 X coincident 

Poor conductivity 
Poor conductivity 
Poor conductivity 

Poor conductivity 80 3 flanking 

45 X flanking Poor conductivity 

40 flanking 
25 )f flanking 
30. coincident 
18 d flanking 

Poor conductivity 
Poor conductivity 
Poor conductivity 
Poor conductivity 

Moderate conductivity 
Moderate conductivity 

20 Y flanking 
70 flanking 

20 )' flanking 
30 flanking 

Poor conductivity 
Poor conductivity 

50 Y flanking Good conductivity 

Moderate conductivity 

Poor conductivity 
Poor conductivity 
Poor conductivity 
Poor conductivity 

30 8 coincident 
20 Y flanking 
120 flanking 

40 Y flanking 
18 % flanking 

Poor conductivity 
Moderate conductivity 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 

60 3 flanking 
40 coincident 



LINE - 
2 7 

2 8 

29 

3 0 

31 

32 

33 

34 

35 

ANOMALY 

A 
B 
C 
D 
E 
F 

A 
B 
C 
D 
E 

A 
B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 
H 

A 
B 
C 
D 

A 
B 
C 
D 
E 

A 

A 
B 
C 

A 
B 
C 

PEAK 
FIDUCIAL 

8 30 
837 
881 
940 
950 
969 

769 
761 
7 30 
667 
65 7 

500 
510 
518 
526 
552 
603 
622 

45 7 
452 
447 
428 
422 
364 
334 
330 

160 
146 
12 5 
33 

516 2 
5150 
5101 
5010 
4998 

49 30 

4673 
46 46 
4621 

4337 
4361 
4375 

CATEGORY 

2 
2 
3 
2 
3 
3 

3 
2 
3 
3 
3 

3 
2 
3 
2 
3 
2 
2 

2 
2 
2 
2 
3 
3 
3 
3 

2 
3 
3 
3 

3 
3 
3 
2 
2 

2 

3 
3 
2 

3 
3 
2 

ELE CTRI CAI, MAGNET1 C 
CHARACTER CORRELATION 

Moderate conductivity 60 '15 coincident 
Moderate conductivity 60 5 flanking 
Poor conductivity 25 3' flanking 
Moderate conductivity 28 'l flanking 
Poor conductivity 25 y flanking 
Poor conductivity 25 Y flanking 

Poor conductivity 18 7 flanking 
Poor conductivity 18 'd flanking 
Poor conductivity 
Moderate conductivity 50 Y coincident 
Poor conductivity 90 Y coincident 

Moderate conductivity 70 Y coincident 
Noderate conductivity 200 Y coincident 
Moderate conductivity 60 7 coincident 
Moderate conductivity 50$/ coincident 
Moderate conductivity 
Moderate conductivity 125 5' flanking 
Moderate conductivity 38 d flanking 

Moderate conductivity 
Moderate conductivity 50fflanking 
Moderate conductivity 50% flanking 
Moderate conductivity 30 y coincident 
Moderate conductivity 40 y coincident 
Poor conductivity 240 y flanking 
Xoderate conductivity 80 f coincident 
Moderate conductivity 70 Y flanking 

Moderate conductivity 30 d coincident 
Moderate conductivity 60< flanking 
Moderate conductivity 28 S/ flanking 
Good conductivity 25 d flanking 

Moderate conductivity 20 flanking 
Moderate conductivity 10 'f flanking 
Moderate conductivity 10 Y flanking 
Moderate conductivity 240 Y coincident 
Moderate conductivity 240 h' flanking 

Moderate conductivity 370 Yflanking 

Poor conductivity 770 3' flanking 
Moderate conductivity 770 flanking 
Good conductivity 210 d flanking 

Moderate conductivity 450 5( flanking 
Moderate conductivity 460 \j flanking 
Moderate conductivity 30 7 flanking 



LINE ANOMALY 

A 
B 
C 

A 
B 
C 
D 

A 
B 

A 
B 

' C 

A 
B 
C 
D 
E 

A 
B 
C 
D 
E 
F 

A 
B 
C 
D 
E 
F 
G 
H 

A 
B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 

PEAK 
FIDUCIAL 

4166 
4125 
4121 

4015 
4061 
4077 
4086 

3864 
3833 

3740 
3753 
3811 

3501 
3472 
3432 
3378 
3370 

319 6 
32 31 
3267 
329 3 
3327 
3340 

3065 
3049 
3031 
3016 
300 7 
2965 
2923 
2905 

2756 
2763 
2770 
2797 
2830 
2855 
2875 

2687 
2670 
2640 
2630 
2616 
2596 

ELECTRICAL MAGNETIC 
CATEGORY CTrIARACTER CORRELATION 

3 Poor conductivity 260 j' flanking 
2 Moderate conductivity 205 S flanking 
1 Moderate conductivity 205 y flanking 

3 Poor conductivity 60 $ flanking 
3 Moderate conductivity 120 1' coincident 
3 Moderate conductivity 60 8 flanking 
2 Moderate conductivity 

3 Poor conductivity 100 Y coincident 
2 Good conductivity 220 \?' flanking 

3 Moderate conductivity 
3 Poor conductivity 
2 Good conductivity 40 d coincident 

3 Moderate conductivity 
3 Moderate conductivity 
3 Poor conductivity 
2 Moderate conductivity 20 3' flanking 
2 Moderate conductivity 60 Y' flanking 

3 Poor conductivity 
2 Moderate conductivity 
2 Moderate conductivity 26% flanking 
3 Moderate conductivity 
2 Moderate conductivity 115 'd flanking 
2 Moderate conductivity 100 Y' flanking 

2 Moderate conductivity 50 Y coincident 
2 Moderate conductivity 25 Y coincident 
3 Good conductivity 
2 Moderate conductivity 
2 Moderate conductivity 
3 Moderate conductivity 22 flanking 
2 Moderate conductivity 110 'd flanking 
2. Moderate conductivity 120% flanking 

1 Moderate conductivity 40 X flanking 
2 Moderate conductivity 40 \i coincident 
2 Moderate conductivity 40 'b' flanking 
2 Moderate conductivity 30 b' flanking 
2 Moderate conductivity 260 Y flanking 
2 Moderate conductivity 80 1' coincident 
2 Good conductivity 260 Y flanking 

2 Moderate conductivity 30 flanking 
3 Moderate conductivity 16 3' flanking 
3 Poor conductivity 10 3" coincident 
2 Moderate conductivity 10 \' coincident 
2 Moderate conductivity 45 ' coincident 
2 Moderate conductivity 95. h/ coincident 



LINE - 

4 5 

46 

4 7 

48 

49 

ANOMALY 

G 
H 
J 
K 
L 
M 

A 
B 
6 
3 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 

A 
B 
C 
D 

PEAK 
FIDUCIAL 

2579 
2564 
2549 
2541 
2492 
2445 

2260 
2281 
2239 
2294 
2 320 
2351 
2 39 3 

2125 
2107 
2051 
2038 
2006 
1945 
19 31 

1733 
1746 
1875 
1802 
1820 
1833 
1854 
189 7 
19 0 8 
19 16 

1700 
1683 
1661 
1649 
1643 
1621 
16 11 
1594 
1584 
15 7 3 
1542 
1476 

1284 
129 3 
129 8 
1307 

CATEGORY 

2 
2 
2 
2 
3 
2 

2 
2 
2 
2 
3 
2 
2 

2 
2 
2 
3 
2 
2 
2 

2 
3 
2 
3 
2 
2 
2' 
2 
2 
2 

3 
3 
2 
2 
3 
2 
3 
2 
2 
2 
2 
2 

2 
2 
3 
2 

ELECTRI CAL MAGNETIC 
CHARACTER CORRELATION 

Moderate conductivity 95 flanking 
Moderate conductivity 
Good conductivity 
Good conductivity 
Moderate conductivity 
Good conductivity 340 coincident 

Good conductivity 45 Y flanking 
Moderate conductivity 90 Y flanking 
Moderate irsnddctivity 90 '$ e s i a s i d e ~ f  
Moderate conductivity 90 y flanking 
Moderate conductivity 45 'd flanking 
Moderate conductivity 50 d flanking 
Moderate conductivity 390 2' flanking 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 120 Y flanking 
Moderate conductivity 120 J' coincident 
Moderate conductivity 55 fflanking 
Moderate conductivity 390 y coincident 
Moderate conductivity 390 flanking 

Moderate conductivity 
Moderate conductivity 
Good conductivity 
l4oderate conductivity 
Good conductivity 
Noderate conductivity 
Moderate conductivity 
Good conductivity 
Good conductivity 
Good. conductivity 

162 coincident 
12 d flanking 

20 >' coincident 
70 f coincident 
40 d flanking 
330 y' coincident 
330 Y flanking 
330 Y flanking 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 1 0 V  coincident 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 40 ?f flanking 
Moderate conductivity 140 '5( flanking 
Moderate conductivity 280 d flanking 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity / 
Moderate conductivity 140 a flanking 



I 
LINE 

PEAK 
FIDUCIAL 

ELECTRICAL 
CHARACTER 

MAGXETIC 
CORRELATION ANOMALY CATEGORY 

20 3' flanking 
50 i' flanking 
80 i flanking 
50 a' coincident 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Noderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 

20 Y flanking 

70 d flanking 
70 flanking 

190 y flanking 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Poor conductivity 
Moderate conductivity 
Good conductivity 

270 'i coincident 
15 Y flanking 
20 X flanking 
190 % coincident 
190 5' coincident 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Noderate conductivity 
Moderate conductivity 
Moderate conductivity 

40 2' flanking 

20 flanking 

20 Y flanking 
140 flanking 
20 3' flanking 
230 flanking 
230 )' coincident 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Good conductivity 
Moderate conductivity 

15 Y coincident 
55 b' coincident 

15 3' flanking 
90 5' flanking 

320 < flanking 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 

10 )/ flanking 
30 )' coincident 
30 J flanking 



LINE - 

5 5 

5 6 

5 7 

5 8 

59 

ANOMALY 

H 
J 
K 
L 

A 
B 
C 
D 
E 
F 
G 
H 
J 

A 
B 
C 
D 
E 

A 
B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 

PEN< 
FIDUCIAL 

117 
96 
3 1 
14 

2028 
2037 
2044 
2059 
2071 
2080 
2148 
2153 
2220 

1960 
1950 
1938 
1889 
1864 

1603 
16 10 
1624 
16 41 
16 49 
1678 
1710 

1516 
1510 
1505 
1483 ' 

146 7 
1439 
1404 

1053 
1060 
1066 
10 70 
1076 
109 7 
1102 
1120 
1131 
1147 
1155 
1166 
1200 

CATEGORY 

2 
2 
2 
2 

2 
2 
2 
2 
2 
3 
2 
2 
3 

2 
2 
3 
3 
3 

3 
2 
2 
2 
3 
2 
3 

2 
2 
2 
2 
2 
2 
3 

2 
2 
2 
3 
2 
3 
3 
3 
3 
3 
3 
2 
3 

ELECTRI CAI, MAG'SET I C 
CHARACTER CORRELATION 

Moderate conductivity 120 Y flanking 
Moderate conductivity 25 flanking 
Moderate conductivity 25 Y flanking 
Moderate conductivity 320 $ flanking 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 20 coincident 
Moderate conductivity 
Noderate conductivity 28 '5/ flanking 
Moderate conductivity 28 )'flanking 
Moderate conductivity 10 y flanking 
Moderate conductivity 
Moderate conductivity 165 Y flanking 

Moderate conductivity 103' coincident 
Moderate conductivity 
rioderate conductivity 
Moderate conductivity 30f flanking 
Moderate conductivity 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 10 Y flanking 
Moderate conductivity 540 Y flanking 
Moderate conductivity 50 'y flanking 
Moderate conductivity 10 iS/ flanking 

Moderate conductivity ' 30 ?j flanking 
Moderate conductivity 30 1' coincident 
Moderate conductivity 30 '' flanking 
Moderate conductivity 10 Y flanking 
Good conductivity 
Moderate conductivity 70 Y flanking 
Moderate conductivity 18 'f flanking 

Moderate conductivity 
Moderate conductivity 
Moderate conductivity 15 :3/ coincident 
Moderate conductivity 
Moderate conductivity 20 >/ flanking 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 640.y flanking 
Moderate conductivity 640 b' flanking 
Good conductivity 640 y flanking 
Good conductivity 50 '$'flanking 
Good conductivity 60 2' coincident 
Good conductivity 25 j' flanking 



LINE 

6 0 

61 

62 

6 3 

PEAK 
FIDUCIAL 

1017 
1010 
991 
9 75 
967 
953 
943 
906 
837 

598 
609 
6 15 
628 
641 
651 
661 
6 7 7 
688 
694 

545 
553 

134 
142 
15 0 
294 
305 

CATEGORY 

2 
2 
2 
3 
2 
2 
2 
3 
2 

3 
2 
2 
3 
3 
2 
2 
3 
3 
3 

3 
2 

3 
2 
2 
3 
3 

ELECTRICAL MAGNET1 C 
CHARACTER CORRELATION 

Good conductivity 20 ?/ coincident 
Moderate conductivity 20 b/ coincident 
Moderate conductivity 
Moderate conductivity 
Moderate conductivity 650 '4 flanking 
Noderate conductivity 30 '{ flanking 
Moderate conductivity 15 \: coincident 
Moderate conductivity 
Moderate conductivity 130 '6 flanking 

Moderate conzuctivity 
Good conductivity 10 'f flanking 
Moderate conductivity 
Moderate conductivity 10 coincident 
Good conductivity 
Eoderate conductivity 
Good conductivity 440 3' flanking 
Moderate conductivity 440 'j flanking 
Moderate conductivity 20 -f flanking 
Moderate conductivity 110 Y$ flanking 

Moderate conductivity 10 Y flanking 
Moderate conductivity 10 ?/ coincident 

Moderate conductivity 30 '3' flanking 
Moderate conductivity 10 f coincident 
Moderate conductivity 10 d coincident 
Poor conductivity 
Poor conductivity 
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