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SUMMARY 

Helicopter-borne electromagnetic and magnetometer 

surveys were executed over approximately 6 square miles in the 

Port Hardy area, British Columbia. No conductors were revealed 

by these surveys, however anomalous magnetic responses outlined 

areas warranting further field investigations. A dike or sill 

was located in the extreme northern portion of the survey grid 

and mineralized outcrop in the vicinity of the Yreka mine had , 

correlating magnetic anomalies. Extensive northeast trending 

faults were also revealed by the survey. 
, 
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REPORT ON 
AIRBORNE GEOPHYSICAL SURVEYS 

PORT HARDY AREA, BRITISH COLUMBIA 

GREEN EAGLE MINES LTD. 
ON BEHALF OF 

INTRODUCTION 

From May 24 through May 29, 1970, a i rborne  geophysical surveys 

w e r e  executed on behalf of Green Eagles Mines Ltd. ,  over t h e  Yreka 

proper ty ,  nea r  Por t  Hardy, B r i t i s h  Columbia, covering approximately 6 

square m i l e s  (see P l a t e  1). 

The a i rborne  survey included electromagnetic and magnetometer 

measurements. The former employed a Sc in t rex  HEM-701 electromagnetic 

u n i t  and t h e  l a t te r  a Sc in t rex  NPM-1 nuc lear  resonance, t o t a l  i n t e n s i t y  

magnetometer. 

Appendix ' A ' ,  a t tached ,  gives f u l l  d e t a i l s  of t he  a i rborne  

geophysical equipment and the  a n c i l l a r y  equipment employed, as w e l l  as 

t h e  treatment of d a t a  r e s u l t i n g  from these  surveys. I n  t h e  case of 

t h e  present  surveys a B e l l  206 h e l i c o p t e r ,  on cha r t e r  from Okanagan 

Hel icopters ,  w a s  employed as t h e  b a s i c  t r anspor t  vehic le .  

The survey l i n e s  were flown approximately east-west a t  a 

nominal 1 / 8  mile i n t e r v a l  and a mean t e r r a i n  clearance of 300'. The 

magnetometer sensor  and the  EM "bird" w e r e  towed sepa ra t e ly  by the  

h e l i c o p t e r ,  t he  former 50' below t h e  h e l i c o p t e r  and the  l a t t e r  100' 

below t h e  he l i cop te r .  F l i g h t  navigation and f l i g h t  pa th  recovery have 

been based upon a uncontrolled photo mosaic on the  s c a l e  of 

approximately 1" = 1 / 8  m i l e .  

Thirty-six f l i g h t  l i n e s  measuring a t o t a l  of 1 1 2  l i n e  m i l e s  

w e r e  flown on t h e  survey. Two con t ro l  l i n e s  flown normal t o  the  



traverse d i r e c t i o n  were used f o r  magnetic l e v e l i n g .  The i n t e n s i t y  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 measures approximately 

56,100 gammas and t h e  i n c l i n a t i o n  of t h e  t o t a l  f i e l d  v e c t o r  i s  approximately 

70 degrees .  

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

of the subsurface conductors i n  the survey area. 

t h e  t a r g e t s  of economic i n t e r e s t  are metal l ic  su lph ide  bodies .  The 

In the survey area 

e lec t romagne t i c  d a t a  provide  t h e  b a s i c  in format 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 .  

r e s u l t s  i s  p r i m a r i l y  one of c o r r e l a t i o n  w i t h  t h e  e l ec t romagne t i c  

conductors .  

The purpose of t h e  magnetometer survey 

PRESENTATION OF DATA 

The r e s u l t s  of t h e  geophys ica l  surveys  and t h e i r  i n t e r p r e t a t i o n  

are p resen ted  on P l a t e s  2 and 3,  on t h e  scale of 1" = 1/8 m i l e .  'Some 

topographic  f e a t u r e s  and f l i g h t  l i n e s  are shown on t h e  p l a t e s .  P l a t e  2 

shows t h e  magnetic contours .  

gammas o r  less, according t o  magnetic r e l i e f .  

geophys ica l  i n t e r p r e t a t i o n  and claim l o c a t i o n  on t h e  scale of 1" = 1/8 

m i l e .  

The contours  are a t  an i n t e r v a l  of 100 

P l a t e  3 shows t h e  

The EM and magnetometer d a t a  are p resen ted  t o g e t h e r  w i t h  

altimeter and f i d u c i a l  record ing  on a d u a l  trace Moseley r eco rde r .  

o r d e r  t o  r eco rd  t h r e e  traces on t h e  dua l  trace reco rde r  in-phase and 

out-of-phase u t i l i z e  t h e  same pen by a l t e r n a t e l y  d i s p l a y i n g  one trace, 

then  s h i f t i n g  t h e  mean r eco rd ing  leve l  and r eco rd ing  t h e  o t h e r  trace. 

I n  

The in-phase trace is  d i sp layed  for a pe r iod  twice t h a t  of t h e  out-of- 

phase t o  d i s t i n g u i s h  between t h e  traces. 

. 
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The o r i g i n a l  geophysical t r a c e s  are on t h e  fol lowing 

s c a l e s  : 

EM 
MAGNETOMETER 

1" = 100 p a r t s  pe r  m i l l i o n  
1" =. 100 gammas wi th  automatic s t e p s  of 500 gammas. 

The magnetic base level i s  57,000 gammas. 

GEOLOGY 

A desc r ip t ion  of t he  geology of t h e  a r e a  including t h e  

present  survey g r i d  i s  found i n  Minis te r  of Mines Province of B r i t i s h  

Columbia Annual Report ,  1953 and i s  descr ibed as follows: "The rocks 

underlying t h e  claims are andes i t e s ,  agglomerates, t u f f s ,  and l imestones 

c o r r e l a t e d  wi th  t h e  Vancouver group of T r i a s s i c  age. They comprise t h r e e  

p r i n c i p a l  u n i t s  - a lower u n i t  of a n d e s i t i c  l avas  t o  an e l e v a t i o n  of about 

900 f e e t ;  a middle u n i t  cons i s t ing  of banded l imestone t o  about 1,000 

f e e t ,  ove r l a in  by t u f f s  and agglomerates wi th  l e n t i c u l a r  beds of 

l imestone t o  about 2,000 f e e t ;  and an upper u n i t  of t u f f s  and a n d e s i t i c  

f lows. They are in t ruded  by dykes and si l ls  of b a s a l t ,  d iabase ,  and 

quar tz - fe ldspar  porphyry. A diabase dyke c u t s  a b a s a l t  s i l l  nea r  t h e  

east boundary of t h e  N. S .  Frac t ion  c l a i m ,  bu t  t h e  age r e l a t i o n s h i p s  

between these  and t h e  quartz-feldspar  porphyries  i s  no t  known. 

"The b a s a l t  i n t r u s i v e  bodies  are green aphan i t i c  rocks composed 

of p l ag ioc la se  f e l d s p a r  (andesine- labradori te)  with i n t e r s t i t i a l  pyroxene 

and magnetite.  They range from a few inches t o  more than 20 f e e t  t h i ck .  

"The diabase is  dark grey and f i n e  gra ined ,  and i s  composed of 

p l ag ioc la se  f e l d s p a r  ( l a b r a d o r i t e ) ,  a u g i t e ,  and magnetite.  The t e x t u r e  

i s  o p h i t i c .  The dykes and s i l l s  are 5 t o  10 f e e t  t h i ck .  

T h e  quartz-f  e ldspa r  porphyry is a l ight-grey medium-grained 

p o r p h y r i t i c  rock composed c h i e f l y  of qua r t z  and f e l d s p a r  phenocrysts i n  

a f ine-grained groundmass composed almost wholly of qua r t z  and f e ldspa r .  

f 9 
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The f e ldspa r s  are p r i n c i p a l l y  or thoc lase  and o l igoc lase .  

present as phenocrysts (about 10 per  cent )  and as a minor cons t i t uen t  

of t he  groundmass. The bodies range up t o  nea r ly  30 f e e t  th ick .  

Augite i s  

"At an e l eva t ion  of about 1,800 f e e t  and near  t he  New Comstock - 
N . S .  Fraction-Asa Thor c o m e r  pos t  a l ight-grey d i o r i t e - l i k e  rock i s  

confostnabl..y i n  contact with overlying ch lo r i t i c  t u f f ,  

phenocrysts of or thoc lase ,  o l igoc la se ,  and hornblende i n  a groundmass 

made up of a matte of mic ro l i t e s  showing a flow s t r u c t u r e  and apparently 

composed i n  t h e  main of fe ldspar .  Both f e ldspa r  and hornblende 

phenocrysts appear t o  be secondary, and t h e  overlying c h l o r i t i c  t u f f  

shows no s i g n  of a l t e r a t i o n  a t  t h e  contact". 

If is c~mpo~ied of 

Economic minera l iza t ion  i n  t h e  area c o n s i s t s  of cha lcopyr i te ,  

galena and z i n c  found i n  skarn zones i n , t h e  v i c i n i t y  of a limestone-tuff 

contact.  

DISCUSSION OF RESULTS 

The electromagnetic responses recorded during t h e  survey are 

due only t o  n o i s e  and consequently are no t  p l o t t e d  on P l a t e  3 .  

absence of geologica l  conductors is  due t o  t h e  l ack  of metallic sulphides 

of s u f f i c i e n t  grade and con t inu i ty  and a l s o  probably due i n  p a r t  

topographic r e l i e f  along with excessive tree he ights  i n  t h e  survey 

area. 

The 

t o  t h e  

The observed magnetic r e l i e f  i s  a t o t a l  of 3700 gammas and 

occurs pr imar i ly  along t h e  western h a l f  of t h e  survey .gr id  as an 

extremely d i s t o r t e d  area. 

ind ica t ing  b a s i c  i n t r u s i v e  and ex t rus ive  rocks which are probably highly 

f au l t ed .  A number of t hese  f a u l t s  are shown on P l a t e  3.  

This po r t ion  of t h e  map i s  i n t e r p r e t e d  as 
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The nor thern  po r t ion  of t he  area conta ins  a l i n e a r  anomalous 

area extending sou theas t e r ly ,  from the  t i p  of t he  peninsula  about 1 / 4  

mile  in land  f o r  a d i s t ance  of 1 1 / 2  m i l e s .  Local d i s rup t ions  of 

magnetic g rad ien t s  along t h i s  t r end  i n d i c a t e  the  r eg iona l  n o r t h e a s t e r l y  

s t r i k e  of t he  f a u l t i n g  previously mentioned. 

i s  interpreted as arising from either a basic s i l l  or dike located 

nea r  su r face ,  probably outcropping and o r i en ted  v e r t i c a l l y .  

This magnetic f e a t u r e  

The f i e l d  as measured over the  Yreka mine and a number of 

mineral ized outcrops reaches about 80 gammas above t h e  l o c a l  background. 

This magnet ical ly  p o s i t i v e  zone is  a l s o  apparent ly  cu t  by major north- 

eastern t rending  f a u l t s .  The anomaly may be caused by e i t h e r  vo lcan ic  

flows o r  else may be due t o  skarn  type minera l iza t ion .  

repor ted  t o  be loca ted  i n  t h i s  area are conspicuous by t h e i r  l a c k  of 

magnetic expression.  

The d ikes  

CONCLUSIONS AND RECOMMENDATIONS - 

The a i rbo rne  magnetometer survey has revealed anomalous , 

condi t ions  which warrant  f u r t h e r  i nves t iga t ion .  

The most important area t o  be  checked is  t h e  anomalous 

magnetic area i n  t h e  v i c i n i t y  of t h e  Yreka mine. 

The t o t a l  area t o  be  f i e l d  checked i s  ou t l ined  on P l a t e  3.  

It i s  recommended t h a t  an induced p o l a r i z a t i o n  survey be completed over 

t h e  fol lowing claims: COPPER KING,  COPPER QUEEN, NEW COMSTOCK, NS,  

READY CASH, QUATSINO CHIEF, 97 ,  98, MOUNTAIN KING,  MOUNTAIN QUEEN, 

SUPERIOR)MOHICAN, ELVA, HIAWATHA, YREKA, POCHOHANTAS, EDISON, TUSCARORA, 

TUSCARORA Fr.  and NORA BELL No. 1. For t h i s  survey, t h e  t h r e e  e l e c t r o d e  

a r r a y  wi th  e l e c t r o d e  spacings of 200' and 400' should be  used. Line 



should be cu t  every 500 f e e t  o r i en ted  N 450 W. 

The area including t h e  i n t e r p r e t e d  d ike  o r  s i l l  should a l s o  

be f i e l d  checked f o r  evidence of sulphide minera l iza t ion .  P a r t i c u l a r  

a t t e n t i o n  should be given t o  the  areas i n  t h e  v i c i n i t y  of i n t e r p r e t e d  

f a u l t s .  It is recommended t h a t  these  zones be geochemically sampled 

for concentrations of base metal mineralization. Additional induced 

p o l a r i z a t i o n  surveys and d r i l l i n g  would be contingent upon t h e  r e s u l t s  

of t h i s  sampling. 

Vancouver, B. C. 
June 10, 1970 

Respectfully submitted, 

SEIGEL ASSOCIATES LIMITED 

Richard 0. Crosby, B:Sc., P.Eng. 
Geophysicist 



APPENDIX f A f  

DESCRIPTION OF AIRBORNE SYSTEMS 

,ELECTROMAGNETIC SYSTEM - SCINTREX HEM-701 

Equipment 

The S c i n t r e x  HEM-701 i s  a s o l i d  s t a t e ,  f ixed -conf igu ra t ion ,  
e l ec t romagne t i c  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  as t r a n s m i t t e r  and 
t h e  o t h e r  as r e c e i v e r ,  which are mounted, 30 f t .  a p a r t ,  i n  a r i g i d  
l l b i rd l f  w i t h  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  c a b l e  which a l s o  Carrie, e lec t r ica l  s i g n a l s  
and power t o  and from t h e  b i r d .  

The system o p e r a t e s  a t  1600 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  receiver c o i l  are  observed and 
t h e s e  changes are  conver ted  i n t o  two components, one whose phase 
i s  t h e  same a s  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  pr imary f i e l d .  They a r e  s o  small  a s  t o  be  
expressed  u s u a l l y  i n  p a r t s - p e r  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  are p resen ted  
i n  g raph ic  t ime-shared form on a s i n g l e  channel  'of a g raph ic  
r eco rde r .  The f u l l  scale c h a r t  width employed i s  commonly 
1000 p.p.m., a l though i n  areas of  low geo log ic  n o i s e  l e v e l s  
500 p.p.m. may be employed. A t  one o r  more p o i n t s  du r ing  each 
f l i g h t  t h e  scale 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  l fzero l f  level f o r  each EM t race i s  an 
a r b i t r a r y  one and i s  ob ta 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  
o f  each trace. These levels may d r i f t  s lowly  du r 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  are  v e r y  g radua l  and are 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 geo log ic  
o r i g i n .  S i m i l a r l y ,  s e v e r e  tu rbu lence  e f f e c t s  sometimes i n t r o d u c e  
low-order ,  p r i m a r i l y  in-phase  d i s tu rbances  which are of  such s h o r t  
p e r i o d  t h a t  t hey  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  
o f  geo log ic  conductors.  

Man-made d i s t u r b a n c e s  are  o f t e n  t o  b e  seen ,  i n c l u d i n g  . 
power l i n e s ,  p i p e  l i n e s ,  metal fences ,  r a i l w a y s ,  etc. The 
former are g e n e r a l l y  r ecogn izab le  as such because they  u s u a l l y  



show through 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 
systems)  may a l s o  g ive  r ise t o  proper  conductor i n d i c a t i o n s ,  
however. Such i n d i c a t i o n s ,  as w e l l  as those  from p ipe  l i n e s  
and metal fences ,  etc. 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 proper  geologic  sources  except  f o r  ve ry  narrow, 
nea r - su r face  lenses .  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 necessary  i n  o rde r  t o  r e s o l v e  t h e  ambiguity of p o s s i b l e  source.  
Whereas t h e  a i r b o r n e  geophysical  crew a t tempts  t o  n o t e  v i s i b l e  
man-made conductors  of t h e  above types ,  t h e  ground moves by 
so 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  of such sources  cannot  be expected 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  of t h e  b i r d  is 100 f t .  - 
200 f t .  depending on t h e  s u r f a c e  topography and tree cover ,  etc.,  
wi th  t h e  h e l i c o p t e r  100 fx..above. The e s t a b l i s h e d  u s e f u l  depth of 
d e t e c t i o n  of  t h e  system f o r  moderate- to- large conduct ing bodies  
i s  about 350 f t .  sub-bird under  cond i t ions  of low extraneous 
geologic  n o i s e ,  i.e. where t h e  gene ra l  level o f  conduc t iv i ty  of 
t h e  overburden and rock types  of  t h e  area i s  low. The u s e f u l  
depth  of d e t e c t i o n  of t h e  system i s  t h e r e f o r e  between 150 f t .  and 
250 f t .  beneath t h e  ground s u r f a c e  under t h e s e  cond i t ions .  

I n t e r p r e t  a t  i on  of Resu 1 t s 

The EM r e c o r d s  are  i n t e r p r e t e d  t o  determine t h e  presence  
of  conduct ing bodies  and t o  o b t a i n  some information 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 in t e rva lomete r  t i m e  marks (see below) a r e  
synchronized wi th  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  see 
below) and the reby  permit t h e  r e l a t i n g  of t h e  conductors  wi th  
a p p r o p r i a t e  ground loca t ions .  The altimeter d a t a  ( s e e  below) 
i n d i c a t e ,  f o r  each conductor,  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 de t ec t ion .  

, 

A p l a n  i s  prepared,  e i t h e r  u s ing  a subdued photo-mosaic 
( l t g ray f l ex l t )  o r  an over lay  from a mosaic o r  topographic  p l an  as 
base. The f l i g h t  pa th  of each survey  l i n e  i s  obta ined  by means of 
" t i e  points1!,  which are f e a t u r e s  on t h e  mosaic o r  topographic  p l an  
which are a l s o  recognizable  on t h e  p o s i t i o n i n g  camera fi 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 .  

For  each conductor t h e  fo l lowing  q u a n t i t i e s  are 
measured and recorded. 

a )  Half width. This  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 conductor  d i s turbance .  
For  a ve ry  t h i n ,  s t e e p l y  d ipping  body o r  p ipe  
l i n e ,  etc., t h e  h a l f  width w i l l  be  about 1.6 times 
i t s  depth  below t h e  b i rd .  I f  t h e  b i r d  i s  a t  a 
mean conductor c l e a r a n c e  of 150 f t .  t h e  h a l f  
width would be  about  250 f t .  Larger  h a l f  widths  
r e f l e c t  e i t h e r  more deeply  bu r i ed  o r ,  more l i k e l y ,  



t h i c k e r  conductors .  

F l a t - l y i n g  conductors  (e.g.overburden) c h a r a c t e r i s t i c a l l y  
g ive  l a r g e  h a l f  widths.  

The conductor  h a l f  width is  i n d i c a t e d  on t h e  p l an  
by an open ba r  symbol a long  t h e  f l i g h t  l i n e .  I n  
t h e  event  of very  narrow conductors  on ly  t h e  peak 
, l o c a t i o n  may be shown (see below). 

Peak Location. The in-phase conductor peak l o c a t i o n  
is shown on t h e  p l an  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 oca t ion .  
spaced m u l t i p l e  conductor zones t h e r e  may be more 
than  one peak, i n  which event  a l l  major peaks a re  
shown. If a conductor i s  o f  s h o r t  h a l f  width t h e r e  
may be no room f o r  a h a l f  width bar  and only t h e  
peak c i rc le  w i l l  be  shown. A conductor which i s  
l i k e l y  man-made w i l l  be  i n d i c a t e d  by an X r a t h e r  
than  by a c i rc le .  

I n  t h e  case of broad conductors  o r  c l o s e l y  

In-Phase and Out-of-Phase Amplitudes. These 
ampli tudes are  sca l ed  from t h e  EM traces and noted  
i n  p a r t s  pe r  mi l l i on .  On t h e  f l i g h t  p lan ,  oppos i t e  
each peak l o c a t i o n  ( c i r c l e )  w i l l  be  given t h e  pe.ak 
in-phase ampli tude and t h e  r a t i o  of  peak in-phase 
t o  peak out-of-phase response (see below). 

Conductor Coding. Conductor i n t e r s e c t i o n s  a re  
graded i n  e lec t r ica l  c a t e g o r i e s  1, 2 and 3, based 
on t h e  in-phase ampli tude bu t  t a k i n g  i n t o  account 
t h e  t e r r a i n  c learance .  For  t a b u l a r  bodies  such 
as 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 conductors  
and overburden, t h e i r  response  drops o f f  almost 
i n  accordance wi th  t h e  i n v e r s e  cube power of t h e  
e l e v a t i o n .  Assuming an  average 50 f t .  of overburden, 
a ca tegory  1 conductor  has  a peak in-phase response  
equ iva len t  t o  350 p.p.m. o r  over  a t  100 f t .  b i r d  
t e r r a i n  c l ea rance .  A ca tegory  2 conductor has  a 
peak in-phase response  under s i m i l a r  cond i t ions  
of between 100 p.p.m. and 350 p.p.m. A ca tegory  3 
conductor  has  an equ iva len t  peak in-phase response  
of less than  100 p.p.m. 

The r e s p e c t i v e  peak c i rc les  are shaded t o  r e f l e c t  
t h e i r  e lectr ical  ca t egory ,  w i t h  ca tegory  1 f u l l y  
shaded, ca t egory  2 h a l f  shaded and ca tegory  3 
unshaded. 

. 
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For each conductor  peak t h e  r a t i o  o f  peak in-phase 
t o  peak out-phase ampli tude i s  c a l c u l a t e d  and 
p l o t t e d  on t h e  p lan .  This  r a t i o  i s  i n d i c a t i v e  of  
a c o n d u c t i v i t y - s i z e  f a c t o r  f o r  t h e  conductor.  
Large,  h igh  conduct ing  bodies  such as massive 
su lph ides  o r  g r a p h i t e  and seawater, etc.,  g e n e r a l l y  
have r a t i o s  of  3 o r  over.  
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 80me sulphide and graphitic aenae)  will have 
r a t i o s  of  less than  1. I n  areas where t h e r e  i s  
a c lear  d i f f e r e n t i a t i o n  i n  c o n d u c t i v i t y  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 areas, however, t h e r e  i s  an 
o v e r l a p  of c o n d u c t i v i t y  ranges  and then  t h e  r a t i o  
cannot  be  t o o  r i g i d l y  r e l i e d  upon. 

Moderate conduc t iv i ty -  

Where magnet ic  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 e c o r d i n g  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 
w i t h  a p p a r e n t l y  d i r e c t  magnet ic  c o r r e l a t i o n  w i l l  
b e  i n d i c a t e d  by a double  c o n c e n t r i c  c i rc le .  
Although a conduct ing body which i s  apprec iab ly  
magnet ic  i s  more l i k e l y  t o  b e  a su lph ide  body than  
one which i s  non-magnetic, t h e r e  are many v e r y  
impor tan t  base  metal o r e  bodies  which are q u i t e  
non -magne t i c. 

Examples of conductor  coding  are given below. 

v h a l f  width 
b 1 

II 
Ca-egory one, no magnet ic  c o r r e l a t i o n .  

p.p.rn. 

I 
1 

I 
1 

r a t i o  
Category two, magnet-c c o r r e l a t i o n .  f 180/0T7/50 +--l in -phase  ampli tude magnet ic  ampl i tude  

p0p.m. gammas 



1 I 
1 1 

f* 
60/1.0 

Category fhree, no magnetic correlation. 

Probably man-made conductor. x 

A -  

* 

, 

. 
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MAGNETOMETER - SCINTREX NPM-1 
The Scintrex NPM-1 nuclear resonance airborne 

magnetometer is based on a Newmont modification of a Varian 
Associates magnetometer and is produced under license to both 
companies. It is a very light weight, solid state unit, especially 
designed for use in a helicopter or light fixed-wing aircraft 
where weight is an important consideration. 

Its cycle period is 1.1 seconds. Each cycle it 
measures the total intensity of the earth's magnetic field 
and this quantity, in gammas, is recorded, in analogue form, 
on a suitable graphic recorder. The full scale sensitivity is 
usually 1000 gammas and the recorder automatically steps each 
500 gammas. In very active areas a full scale sensitivity of 
5000 gammas with steps of 2,500 gammas may be employed. Only 
the magnetic variations are actually recorded although the 
absolute base level may be established from the NPM-1 as well. 

The magnetic sensing head may be on a cable as much 
as 100 ft. below the aircraft or, in some installations, may 
be rigidly attached to the aircraft on a suitable boom. 

' The intrinsic noise level of each reading is about 
5 gammas. 

Where it is intended to contour the NPM-1 information 
it is customary to fly tie lines across the survey grid. A 
fixed magnetic field monitor is often used as well, on the 
ground, primarily to indicate periods of magnetic storms during 
which the aeromagnetic data should be considered as unreliable. 

The aeromagnetic data may be contoured if desired, 
using a contour interval of 25 gammas or up, depending on the 
amount of magnetic relief. 
simply for purposes of correlation with simultaneously obtained 
electromagnetic data to determine which conductor zones are 
appreciably magnetic. 

Alternatively they may be used 



ANCILLARY EQUIPMENT 

1. Altimeter 

A Bonzer, 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 inuous ly  i n d i c a t e  t h e  mean t e r r a i n  c l e a r a n c e  
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 imeter  
is i n s t a l l e d  i n  t h e  a i r c r a f t  (un less  o the rwise  i n d i c a t e d )  so 
t h a t  t h e  e l e v a t i o n  of t h e  s e n s i n g  b i r d s  ( e l ec t romagne t i c  o r  
magnet ic )  w i l l  be less 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 .  

The output  of t h e  Bonzer may be expressed  i n  analogue 
form on a s u i t a b l e  g raph ic  r e c o r d e r ,  o r  may be ,  f o r  convenience,  
conver ted  t o  a s e m i - d i g i t a l  form on a r eco rde r  s i d e  pen. I n  
t h e  l a t t e r  event  t h e  alt imeter record  i s  a se r ies  of  spaced 
pu l ses  whose s e p a r a t i o n  i s  p r o p o r t i o n a l  t o  t h e  mean t e r r a i n  
c l ea rance .  

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

A Vin ten  Mark 3 16 mm p o s i t i o n i n g  camera i s  employed 
wi th  a wide ang le  lens .  Photographs of  t h e  ground are taken  
wi th  s u f f i c i e n t  f requency t o  g i v e  a complete r e c o r d  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 lomete r  r e f e r r e d  t o  below. 

3. In t e rva lomete r  

A S c i n t r e x  IA-2 i n t e rva lomete r  p rov ides  r e g u l a r l y  
spaced t iming  pu l ses  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  geophys ica l  g raphic  r e c o r d e r  o r  r eco rde r s .  
Because of  t h e  synchron iza t ion  of  t h e  geophys ica l  traces and 
t h e  p o s i t i o n i n g  camera it i s  then  p o s s i b l e  t o  r e l a t e  t h e  
geophys ica l  even t s  of i n t e r e s t  t o  t h e i r  p roper  ground loca t ion .  
The t i m i n g  p u l s e  f requency may b e  a d j u s t e d  i n  accordance wi th  
t h e  ground speed of t h e  a i r c r a f t  so t h a t  an adequate  f l i g h t  
p a t h  r e c o r d  is obtained.  
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