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L P  s 1 - 4  
RLH 1 - 3  
TCH 

1 - 4  

A L V I S  1, 2 

AUDRY 2, 3 

g 1 - 3  
NORMAN 1, 2 
DOLORES 
D E B B I  
DIANE 
DODI 
DOLLY 
D m N A  
G I G 1  
JOANNE 
NOXIE 
PAGODA 
WEEVILS CLUB 
ALDERBUSH 
YVETTE 
RENEE 
SUN 3 - 8  

BE T Z 4  1 - 6  
T A X I  1, 2 

NORMA 
CRAB 
LAST POST 
LAST GASP 
ARAPAHOE 
JUDY 

H I L L S  IDE 
OPEN UP 
P E A  POT 
ONE FRACTION 
TWO FRACTI'ON 
AMEX I T  F R  
F I N G E R  FR 

RACKAFRATZ 

Record Number 

22682 - 22695 
22666 - 22681 
18263 - 18272 
18525 - 18526 
18213 - 18216 
18261 - 18262 
24599 

8597 - 8599 
17859 - 17862 
17863 - 17865 
18645 
17866 - 17869 
18640 - 18642 
17385 - 17304 
18015 
18016 
18017 
18018 
18019 

J 18020 
1802 1 
18022 
18023 
18024 
18025 
18026 
18529 
18528 
16385 - 16390 
18537 - 18538 
16530 - 18535 
18035 
18037 
18039 
18040 
18038 
18036 
18034 
18032 
18030 
18028 
8934 

18935 
18042 
18041 



TABLE OF CONTENTS 

F:- Pa e No. ,/' 

SUMMARY 

I N  TROD UCT I ON 

PRESENTATION OF DATA 

1 

2 

DISCUSSION OF RESULTS 3 

TABLE ONE 5 

APPENDIX Af f 
c 

S c a l e  
PLATES ( i n  envelope)  

#,/Plate 1 - Magnetometer Contour P l a n  

k c 2 P l a t e  2 - E.M. Conductors 

# g P l a t e  3 - C l a i m  Map 

# + P l a t e  4 - Geophysical I n t e r p r e t a t i o n  lff = 1320' (e/&) 

l1f = 1320' (&fA) 
1" = 1320' f w B p c k t j  
1" = 1320' (& fa) 

-\-\ 
Department of 

Mines arid Petroleum Resources 

A. XSSMENT REPORT 

.NO. ....._.. 2.20s, . w-...".." -............... 



/ 

S W A R Y  

Helicopter-borne electromagnetic and 

magnetometer surveys were executed over approximately 

15 square miles in the Nahwitti Lake - Port Hardy area, 
British Columbia. 

been revealed. All the conductors showed association 

Ten electromagnetic conductors have 

with a magnetic feature but not a direct correlation. 

Lacking geological information, only 

general recommendations for ground follow-up have been 

made. 

I 

. 
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REPORT ON 
AIRBORNE GEOPHYSICAL SURVEYS 

PORT HARDY AREA, B R I T I S H  COLUMBIA 
ON BEHALF OF 

GIANT EXPLORATIONS LTD. 

INTRODUCTION 

From June 27 through J u l y  1, 1969 a i r b o r n e  geophysical  su rveys  

w e r e  executed on beha l f  of Giant E x p l o r a t i o n s  Ltd. i n  t h e  Nahwi t t i  Lake 

area,  n e a r  P o r t  Hardy, B r i t i s h  Columbia, cove r ing  approximately 16 s q u a r e  

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

I 

The a i r b o r n e  survey inc luded  e l ec t romagne t i c  and magnetometer 

measurements. The former employed a S c i n t r e x  HEM-701 e lec t romagne t i c  

u n i t  and t h e  l a t t e r  a S c i n t r e x  NPM-1 n u c l e a r  resonance,  t o t a l  i n t e n s i t y  

magnetometer. 

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

geophys ica l  equipment and t h e  a n c i l l a r y  equipment employed, as w e l l  as 

t h e  t r ea tmen t  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  

\_-present  surveys a H i l l e r  SL-4 h e l i c o p t e r ,  on c h a r t e r  from Haida 1- -. 
\ 

Northwestern H e l i c o p t e r s  ,,w_as . 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 .  
-1. -_ 

The e l c t romagne t i c  survey'li-nes-were flown a t  a nominal 

1/8 m i l e  l i n e  i n t e r v a l .  

been based upon photomosaics on t h e  scale of approximately 1" = 1320 f e e t .  

F l i g h t  n a v i g a t i o n  and f l i g h t  p a t h  recovery have 

.' 

The magnetometer s enso r  and t h e  EM l lbird"  were flown 

s e p a r a t e l y  behind t h e  h e l i c o p t e r ,  t h e  former 50' below t h e  h e l i c o p t e r  
I 

' I  and t h e  l a t t e r  100' below t h e  h e l i c o p t e r .  
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a 

The purpose of t h e  p r e s e n t  program w a s ' t o  map t h e  

d i s t r i b u t i o n  of t h e  subsu r face  conductors  i n  t h e  su rvey  area. 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 re  meta l l ic  s u l p h i d e  bodies .  

The e l ec t romagne t i c  d a t a  p rov ide  t h e  b a s i c  in fo rma t ion  r e a l t i n g  t o  t h e  

p o s s i b l e  p re sence  of such bodies .  The purpose o f  t h e  magnetometer su rvey  

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  wi th  t h e  e l ec t romagne t i c  

conductors.  

\ 
PRESENTAT-ION OF DATA 

\ ----. 
The r e s u l t s  of  tlie--geop&ysical su rveys  are p resen ted  on 

P l a t e s  1, 2,  3 and 4 ,  on t h e  scale  of 1" = 132Ofe- 'Some topograph ic  

1 

L- - ----.- 

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  1 shows t h e  

magnetic con tour s .  

less, acco rd ing  t o  magnetic r e l i e f .  P l a t e  2 shows t h e  e l ec t romagne t i c  

r e s u l t s .  Conductor ha l f -wid ths  and peak l o c a t i o n s  are shown, coded as . 

desc r ibed  i n  Appendix rtAtt. The in-phase ampli tude,  in-phase of  out-of-  

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

The c o n t o u r s  a r e . a t  an in t e rva l  of 100 gammas o r  

conductor  i n t e r s e c t i o n .  P l a t e  4 shows an i n t e r p r e t a t i o n  of g e o l o g i c a l  

s t r u c t u r e  on t h e  b a s i s  of t h e  magnetic r e s u l t s .  

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

a l t imeter  and f i d u c i a l  r e c o r d i n g  on a d u a l  t r a c e  Moseley r e c o r d e r .  I n  

o r d e r  t o  r eco rd  t h r e e  traces on t h e  d u a l  t race r e c o r d e 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, 

t h e n  s h i f t i n g  t h e  mean r e c o r d i n g  level and r e c o r d i n g  t h e  o t h e r  trace. 

The in-phase t race is d i sp layed  f o r  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  geophys ica l  t r a c e s  are on t h e  fo l lowing  

scales : 

EM 
MAGNETOMETER 

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

The magnetic base  l e v e l  i s  57,000 gammas. 

DISCUSSION OF RESULTS 

The e l ec t romagne t i c  responses  o f , i n t e r e s t  ob ta ined  du r ing  t h e  

c u r r e n t  survey are l i s t e d  i n  Table 1. They a re  mainly of low ampli tude 

and medium t o  low c o n d u c t i v i t y ,  

Conductors have been connected between f l i g h t  l i n e s  where 

t h i s  appeared l o g i c a l .  A l l  t h e  conductors  l i e  between two magnet ic  

peaks which a re  cont inuous a c r o s s  t h e  f l i g h t  area bu t  t h e  conduc to r s  

themselves show no magnetic c h a r a c t e r  of  t h e i r  own. 

f e a t u r e  has  been l n t e r p r e t e d  t o  r e f l e c t  a p o s s i b l e  f a u l t  zone and t h e  

conduc to r s  are  c o i n c i d e n t  w i t h  t h i s  f e a t u r e .  The conductors  i n  t h e  

This  l inear magnetic 

n o r t h  c e n t r a l  p a r t  of  t h e  su rvey  area are c o i n c i d e n t  w i t h  t k j u n c t i o n  

of two p o s s i b l e  f a u l t  t races,  and as such p rov ide  an i n t e r e s t i n g  area 

f o r  f u r t h e r  study. 

A s  a f i r s t  approximation t h e  s e l e c t i o n  of t a r g e t s  from t h e  

two t a r g e t ' a r e a s  could b e  based upon c o n d u c t i v i t y ,  ca t egory ,  magnetic 

c o r r e l a t i o n ,  etc. and weighted by a l l  g e o l o g i c a l  i n fo rma t ion  d i r e c t l y  

, a v a i l a b l e  t o  Giant E x p l o r a t i o n  Limited. 

To examine s e l e c t e d  t a r g e t s  on t h e  ,ground and t o  determine 

t h e i r  p r e c i s e  l o c a t i o n ,  a combination of su rveys  on small g r i d s ,  

p o s s i b l y  comprising g e o l o g i c a l ,  geochemical, e l ec t romagne t i c  and 

. 
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magnetometer investigation is recommended. 

Respectfully submitted, 

S E I G E L  ASSOCIATES LIMITED 

Vancouver, B.C. 
September 23, 1969 

John P. Steele, B.Sc. 
f q j h y s  ic is t 

i 

Geophysicist 

. 
r 



pr af a geophysical survey on behalf of 
Giant Hxplorations Limited 

1 DOMINION OF CANADA: 

PROVINCE OF BRITISH COLUMBIA. 

To WIT: 

'b 

&p 

1, E A  Plett for Seigel Associates Limited 

of 750 - 890 West Pender Street, Vancouver 
in the Province of British Columbia, do solemnly declare that helicopter-borne electromagnetic and 
magnetometer surveys have been executed olf some claims in the Port Hardy area, 
British Columbia between Jane 27 to July 1, 1969. The following expenses were incurred: 

(1) Wages: 
J, Steele 5 days Q! $5O.OQ/d.-y $250,00 
T, SS8ntO 5 days @ $35.0Q/day 175.00 
12, G*ons 5 days 8 $27.50/dq 137 . 40 

$ 562.50 

L (2) Traaspsrtation 8 shipping to the job 1,246 . 46 
(3 )  Transportation on the job - helicopter 
(4) Food 6 Living Expenses 

(5) Use of geophysical equipment 
5 days Q $175.0Q/day 

(6) Paid to Seigel Associates Limited 
to cover geoplmysicist*s mapervision, 
calculating, plottiqg snd fairdrawing 
data and preparatioa of final reports. 

2,712. 50 

479 , 38 

875.00 

1.662.50 

$7,538 . 34 

And I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the " Canada Evidence Act." L 

, AD. 

Declared before me at the 

of Vmcoaver 

& . - . . . - - ,  Province of &&ish Colurntd.a, this 21 

day of J.a\tary, 1970 

A Conunzssioncr for taking Afidavlts within British Columbia or 
A Notary Public ik and for the Province of British Columbia. 

Sub-mining Recorder - 
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LINE ANOMALY - 

TABLE ONE 

PEAK 
FIDUCIAL 

( 

. .  

_ .  

1241 

1333 

1465 

02 29 

0239 

-- 
1109 

0039 

0068 

0145 

0162 

ELECTRICAL CHARACTER 

Category 1 Poor Conductor 

1 1  1 Poor Conductor 

11 2 Poor Conductor 

11 2 Poor  Conductor 

I t  2 Poor Conductor 

I t  2 Poor Conductor 

CONDUCTING ZONE 

11 1 Med./Poor Cond. 

.l ! 1 Poor Conductor 

I 1  1 7 Good Conductor 

11 1 Poor Conductor 

MAGNETIC.. 
CHARACTER 

No 

No 

No 

N o  

No 

No 

NO 

No 

No 

No 

No 
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Equ i pm ent 

. .  
. The Scintrex HEM-70 1 is a solid s ta te  , fixed-co&iguration,. ;I. ; 

,. ' .  electromagnetic system'  especially. designed f o r  helicopter t ransport .  It ' ' . . 
' ' 

. "consists of two coaxial coi ls ,  one' serving as t ransmi t te r  and the other as 
. .  r ece ive r ,  which a i e  mounted, 30 f t .  apa r t ,  in a rigid "bird" with their  axes  
. . .horizontal  and in the direction of flight. 

. .  signals and power to and f r o m  the bird. 

The b i rd  is towed approximately 100 ft.  . .  

below the 'helicopter,  by means of a suitable cable which a l so  ca r r i ed  e lec t r ica l  . .  
,. . . . . . .  

'.. 

The sys tem operates at 1600 Hertz. Changes.in the . . . .  

alternating magnetic field a t  the rece iver  coil a r e  observed and these changes i 

a r e  converted into two components, one whose phase is the same  as that 'of 
the  t ransmit ted s ignal  (the "In-Phase" component).and the other whose phase. ' .;,: 

is 90' apar t . ( the  "Out-of-Phase'' compQnent); 
t e r m s  of the normal  undis tor ted 'pr imary field. -They a r e  s.0 small as to be 
expressed usually in par t s  -per-mill ion or  p. p. m. 

_ .  
*.,.".; 

These changes a r e  expressed in';.: 
. . ,  ' .., 

. .  

. .  
. . .  

* 

The In-Phase and Out-of-Phase variations a r e  presented .in .I:': 

graphic t ime-shared  f o r m  on a single channel of a graphic recorder .  
., sca le  char t  width employed is commonly 1000 p. p. m. ,. although in a r e a s  of 
low .geologic noise levels 500 p. p. m. may be employed. 
during each flight the scale  sensitivity is checked by .means of calibration 
signals,  usually 100 p. p. rn. on each t'racE. 

The f u l l  
' 

. ,.. 

At one o r  m o r e  points'  

. .  

. .  
' . 'The re ference-or" ' zero ' '  level for each EM t r a c e  is a n  

a rb i t r a ry  one and is obtained empirically f r o m  the regional . .  level  of each t race.  : .  

These levels may drift  slowly during a flight because .of tempera ture  changes . ' .  

affecting the bird dimensions, 
distinguishable f rom much quicker., local changes due"to conductors of a 
geologic origin. 
low-order,  p r imar i ly  in-phase disturbances which a r e  of such short  period. . . .  :". . ' . ,  

that 'they may a l so  readily be distinguished f rom'  the effects of ,geologic . . .  , '  , :  : ' .  . .  : 
conductors. , .  . ' 

These dr i f ts  a r e  very. gradual and a r e  -readily: " 
. . .  . .  

. .  . .  Similarly,  s eve re  turbulence effects sometimes introduce . . . . . .  . .  

. .  

. . .  . . .  , ' .  . .  . .  

. .  . .  . . . .  . - . .  . . .  . : 
. .  

. . . .  
. .  I 

. . . . .  
. .  

. , '. . . . .  . *,: , : .' :-- . . ,  . .  ' . h/lan-made,disturbances 'are often.to be seen,  including .: ' , .  . 
. . . .  

__ 
.. . -_ --.. 

. (51- ,, ,.;;:..: . . . .  ', . : '. o'wer linea, .p~pe':~-ines',:_metal*fences,: raihways, etc;' . .  'The. fo rmer  are  . . . ;  . . . . .  

i /7 
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, I  ' _  

. . . . . .  
. . I  . . .  

a , '  

. .  . .  . .  . . . .  . .  . . .  
. . .  . . . .  

generally recognizable a s  such because they usually show through as cyclic 
noise of i r regular  shape and phase relationship. Non-energized, grounded 
power lines (e..g. 3 phase sys tems)  may a l so  give r i s e  to proper conductor 
indications, .however. 
meta l  fences,  etc. a r e  usually-of shprt  ..... duration and can be distinguished f r o m  
proper .geologic sources  except for  very'-nar.row, near-surface lenses.  lir . 

..seine instances.  ground investigation may be' neces'sary in order  to resolve the . .  . 

ariibiguity of possible' source.  
. t o  note visible man-made conductors of the above types,  the ground moves by 
$0 rap'idly at the' low flight elevation employed that lo070 recognition of such 

' 

-_ 
Such indications, a s  w e l l  a s  those f rom pipe lines and 

Whereas the 'a i rborne  geophysical crew at tempts  

,sources  cannot be expected , ,  f rom the air. .. 

The normal  t e r r a i n  clearance of the bird is 100 it. -. 200 f t .  
depending on the surface topography and t r e e  cover ,  etc., with the helicopter 

'moderate-to-large conducting bodies is  about 350 ft. sub-bi'rd under conditions 
of low extraneous geologic noise, 'i. e. ,wher,e the general  level  of conductivity of. 

:,the overburden and rock types of the a r e a  is low. The useful depth of detection. '  
,:of the sys tem is therefore  between 150 ft .  and 250 ft . 'beneath the ground ' I .  'I ' .' 

"surface'under these  conditions. 

"100 f t .  above. , The established useful depth of detection of the sys tem for  ' 

. .  

. .  

. .  . .  Interpretation of Results 
' I '  

. .  The. E M  records  a r e  interpreted to determine the presence 
. .of conducting bodies and to  obtain some information relating t o  their  character .  .' 

The intervalometer t ime marks  ( see  below) a r e  synchronized with the 
positioning camera  film s t r i p  (a lso s e e  below.) and thereby permi t  the relating ' .  

' of the conductors with appropriate ground locations. 
, :  ( see  below)' indicate, for  each conductor, what  the t e r r a i n  clearance was at the, 
: t i m e  of detection. 

. .  . 

The al t imeter  data 

. . -  . .  
.... 

. .  
A plan t s  prepared,  either using a subdued photo-mosaic- . .  

The flight path of each survey line is  obtained by means of "tie points", which"... . .  

ar ,e  features  on the mosaic  o r  t,opographic plan which a r e  a l so  recognizable . :.: . .  ,'.: 
on the .positioning'.,camera, film, 

... .. ("gsayflkxtl) o r  a n  overlay f r o m  a mosa ic  o r  topographic plan as base.  . .  

The fl ight path is interpolated b,etween . . ' . .  

. .  
, .  ' . .  . ,  

ch conductor the following quantities a r e  measu red .  " 

. .  

. .  

f width., This is the distance between the points 
of half the maximum conductor disturbance. F o r  a v e r y .  

, steeply dipping body or  pipe line, e tc . ,  the half 
h will be about 1.6 t imes its depth below the bird. 

the b i rd  is at a mean conductor c learance of 150 ft.. .. 

e half width would be about 250 f t .  . .  Larger  half w'idths" 
ct either moTe . . .  deeply,.,buried or,, more  likely, . .  ::. . 

. . . . .  

. . .  
. .  

. .  
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lat-lying conductors (e. E;. overburden) characterist ically 
ve large half widths. 

, .  

e conductor half width is indicated on the plan by a n  
n bar  symbol along the flight line. 
y narrow conductors only the peak location may be 

In the event of 
' : 

: shown (see below). 

k Location. The in;phase conductor peak location is 
': .'.. shown on the plan by a c i rc le  in the appropriate location.' 

e case  of broad conductors o r  closely spac'ed 
mul'iiple conductor zones there  may be m o r e  than one 

, in which event all major  peaks a r e  shown: If ;L 

u.ctor is .of shor t  half width there  may be no room 
'; , '  f o r  a half-width ba r  -and only the peak c i rc le  w i l l  be. shown. 

nductor which is likely man-made will be indicated 

. 

. 

, ,  by a n  X ra ther  than by a circle.  

e and Out-of-Phase Amplitudes. These amplitudes 
scaled f r o m  the E M  t r aces  and noted in par ts  per  

. . ' ( c i r c l e )  w i l l  be given the peak in-phase amplitude and 

. . ( s e e  below). 

, ' , .  . million.'; On the fiight plan, opposite.each peak location , 

at'io of peak'in-phase to  peak out-of-phase response 

uctor Coding.. Conductor intemections a r e  graded. ,  
c t r ica l  categories 1, 2 and 3, based on the in-phase 

.amplitude but taking into account the t e r r a i n  clearance.  ; .' 
F o r  tabular bodies such a s  sheet-l ike o r e  deposits , 
s t r a t a  bound conductors and overburden, their  response . .  

. ;.'.. 

power of the elevation.. Assuming a n  average 50 it. of .. , 

urden, a category 1 conductor,has a peak' in-phase-.'.., . .  . . . .  

A categ0r.y 2 conductor has a,.:..: ' > 
" 1  _ .  ' - . '  

en 1 0 0  p.p.m. and 350 p.p.,m, .... . .  . '  
c tor  has  an  equivalent peak in-phase response of '~ ..' 

f f  a lmost  in accordance with the inverse cube 

..' response equivalent to  350 .pa p. m. or ,over  at 100 f t .  

pe.ak in-phase response .under similar conditions of 
ra in  clearance.  

. .  A category 3 

l e s s  thala 100  p. p. m', 

'.<The respective peak c i rc les  a r e  shaded to  ref lect  their  
.e lectr ical  category, with. category 1 fully shaded, 

r y  2 half shaded and . .  category '3  unshaded. 

F o r  eZch conductor peak the rat io  of p e a k h - p h a s e  to 

. . .  

. .  . .  
, .  

ut-of-phase a'mplitude is, calculated and plotted' on ' 
. . . . . .  . . . . . .  . .  

. .  . .  
. .  . .  

, . .  ' . .  , . . . . .  ,',. . . . . . .  i 
. .  

. .  
. . . .  . .  

. .  . .  
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. % .  the plan. This ra t io  is  indicative of a conduktivity-size' 

' bodies such a s  massive sulphides or  graphite and kea- 

. .  , . . ,  
. .  

factor. fo r  the conductor. Large ' high conducting , ,  , .  

' 

' .  water ,  etc. generally have rat ios  of 3 or over. ' 

. .  . .  . ,  . .  Moderate conductivity-size bodies will have rat ios  

' 

. . . . . .  . .  . .  , .  

. . .  
, .  . .  

. . .  , .  
. ,  . . . .  

. .  
.. . .  , '  between 1 and 3. Poor conductivity bodies (e.  g. most  ' 

~.;.; ..' ' . .  : 

. .  . .  
. . . ,  
, .  

. . . . . .  . , overburden and somk',sulphide and graphitic zones) will , . .  
, . .  

. . . . . .  

.. , 9, . ' ,  

. . .  
. .  . .  

. .  
. .  

have rat ios  of less than 1. In a r e a s  where there  is a . . . .  . . .  . ,  . .  ' 

. . . . . . . . . .  . .  
. .  

. .  . .  
' .  . , . clear  differentiation in conductivity between the ta rge ts  

. .  . .  .. ,. . 

I . . . .  

. .  ' , . , . , .  

of poteikial' economic in te res t  and other possible . .  

' ' conductors, the r a t i o , i s  a,.diagnostic feature.  .In s o m e  
..::, a r e a s ,  however, there  is' a n  overlap of conductivity 

" 

'. ranges and then the rat io  cannot be too rigidly re l ied  upon 

Where magnetic data is available, preferably f r o m  a 
'i-dent .r.ecording ..... magnetometer any correlating 

c a'ctivity"wi.ll-be -- noted,for the pertinent c'onductor 
conductor peak with apparently d i rec t  magnetic. 
on w i l l  be indicated by.a  double conc.entric 
Although a conducting body which i s  appreciably. .  

etic is more likely,to be a sulphide body than one 
.circle.' 

is non-magnetic, t he re  are many very  important .  , 

eta1:ore bodies which a r e  quite non-magnetic. :.: . 
. .  . . . .  ". , . . . . . . .  . . . .  . . .  

. .  
. .  : , . . . .  . . . . . .  

: . .  , . . .  , . .  . . . . . . .  . . .  . .  

Examp1es';o' onductor coding, given. b'elow, :I i .: . . . . .  . . .  
. . .  . . . . . . .  . .  . . .  . . . .  . . .  

. . . .  . . .  
. .  

. .  . .  

. . . .  

. .  

. . . . . . .  . . . .  . .  . .  
. . . . . . .  . . . . .  

. .  , . .  
. ! . ' '  ' ' . '  

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

. .  . ,  . .  
. - , .  . .  . . I .  , 

. .  
. :  

. .  . .  . .  
" . . I  . .  . . .  

egory two1. magnetic correlation.. . .  .; 

. . .  . . .  . . .  . .  
. . .  . . . .  

. .  , .  

. .  . .  . .  
. .  . .  . .  

. . .  

. .  
. .  

. .  ,. 
. .  

..,. . , 

. -  . .  
. .  . .  

,' . ' .' : : . ' ,  ' .' ' ' . ,. 

, .  

ory th ree ,  no magnetic'  correlation. 
. .  . .  . , ,  

. . .  . ,  . ., , . .  
. . .  '., . , 

, .  
. .  , 

. . .  
. .  

. .  
. .  . . .  

, .  
. .  

. .  

bably man-made conductor. . .  



-- 

,I@ 

--- . . . 

h/LqGNETOMETER - SCINTREX NPM- 1 
. .  

The Sciiitrex NPiM- 1 nuclear resonance airijorne 
magnetometer is based on a Newniont  rnodification of 2 Variari Associates 
iiiagnctonleter and is produced uiider license t o  both companies. 
.iiglit weight, solid state unit, especially designcd for use in a helicopter or 
light fixed-wing a i rc raf t  where weight is an  important consideration. 

i'; is a very  

Its cycle period i s  1. 1 seconds. E:sch cycle it rneLsures 
the total  intensity of tile eartli 's inagnetic field aiid tliis quantity, in gi-rxnas,  
is recorded, in analogue form,  on  a suitable graphic recorder ,  
seiisitivity is usually ,1000 gammas and the ' recorder  automatically' s teps  each 
5 0 0  gammas. 
steps of 2, 500 gammas may be employed. 
.actually recorded . .  although the absolute base level may be established frowl, the 
N P M -  1 as well, 

The full scale  

.In very  active a r e a s  a full sca le  sensitivi'iy. of 5000 garn-mas with 
Only the magnetic variations- a r e  

The magnetic sensing head may be on a cable L S  much as 
100 f t .  below the a i rc raf t  o r ,  in some installations, may be rigialy attached 
to  the aircraft on a suitable boom. 

' 

The intrinsic noise level of e'ach reading is about 5 gamir,as: 

Where it is intended to  contour the NP-M-1 inr'ormaxion it is 
customary to fly t ie lines a c r o s s  the survey grid. 
monitor is often used as well, on the ground, pr imari ly  to  indicate periods of 
magnetic s to rms  during which the aeromagnetic data shouid be considered as 
unreliable. 

A fixed magnetic fieid 

The aeromagnetic data may be contoured i f  desired,  using 
a contour interval of 25 gammas or up, depending on the amount of magnetic 
relief. 
with simultaneously obtained electromagnetic data t o  determine which conductor 
zones a r e  appreciably magnetic. 

Alternatively they may be used simply for purposes or' correlation 

, .  . .  . . .. . I ,  . . , . . . 

. .  . .  
. .  
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semi-digital f o r m  p n  a r eco rde r  side pen. In the latter event the. altirnete? 
r eco rd  is a se r i e s  of spaced pulses whose separation is proportional to  the 
mean t e r r a in  clearance. 

1. Al t i i i i e t e r  

graphic recorder  o r  recorders .  
geophysicai t r aces  and. the positioning camera  it is then possible to  relace the 

Because of the synchronization of the 

re fer red  t o  below. s 
3. Intervalometer 












