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A combined Tura i r  and magnet ic  survey executed during August, 1974 has  
resul ted in  the detection of a s w a r m  of prominent conductive l ineations which 
a r e  confined almost  exclusively to the lower palaeozoic formations.  Seven 
zones exhibiting coincident magnet ic  correlat ion have been recornrnended f o r  
ground follow-up work by tu ram,  magnetometer  and possibly m e r c u r y  so i l  
and /o r  so i l  gas analysis.  
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REPORT ON A 
COMBINED TURAIR ELEC TROhtAGNETIC 

AND MAGNETIC SURVEY 
KEN #1 CLAIM GROUP BLOCK 

MACMILLAN PASS AREA 
Y U K O N / W T  BOUNDARY 

ON BEHALF O F  
CANADA TUNGSTEN MINIKG CORPORATION 

INTRODUCTION 

During the period August 14 - August 25, 1974,  a semi-a i rborne  T u r a i r  
e lectromagnet ic  survey and a simultaneous magnetic survey w e r e  c a r r i e d  
out by Scin t rex  Surveys Limited on the Ken #1 claim group block i n  the 
MacMillan P a s s  a r e a ,  Yukon/NWT boundary on behalf of Canada Tungsten 
Mining Corporation. 

A total  of 50 line mi les  of survey w e r e  completed f r o m  the leading edge of one 
loop (iYK1). 

The necessary  survey equipment was mobilized to the survey a r e a  on August 
14, 1974, but adverse  weather conditions prevented the s t a r t  of the , survey  
until August 24, 1974. Survey operations were  conducted f r o m  the Tungsten 
town s i te  and radio contact was maintained with a prospecting t e a m  camped 
at the survey site.  The survey a r e a  i s  shown on Figure  1 on a sca le  of 
1:1,000,000. 

The  project  geophysicist was Mr .  P. R. Bailey, M.Sc., D.I. C., with overa l l  
supervis ion provided by Mr .  J. Klein, M. Sc. ,  P. Eng. 

The survey a i r c r a f t  was a Bell-206-B jet helicopter under cha r t e r  f r o m  F r o n -  
t i e r  Hel icopters ,  into which the following geophysical equipment was installed: 
a Scintrex TAR I1 Tura i r  electromagnetic console and a Sc in t rex  M A P 2  nuclear  
precess ion  magnetometer .  Ancillary equiprne nt included a n  M F E -  3M5B 
recorde r ,  an  MFE-3ME re,corder, a Vinten htk I11 16 mm tracking c a m e r a  
with a 5.7 rnrn wide angle lens,  a Bonzer TRN-70 rada r  a l t ime te r  and a 
Scintrex EIA-6 intervalometer.  Detailed specifications of this  equipment i s  
given in  Appendix C attached to  this  report .  

The purpose of the survey was to  m a p  the distribution of subsurface conducting 
zones while simultaneously recording magnetic information associated with 
these  zones.  



LOCATION MAP 

CANADA TUNGSTEN MI N l  NG CORPORATION LTD. 
KEN 1 MACMILLAN PASS, YUKON TERR. 

A I R B O R N E  GEOPHYSICAL SURVEY 
Scale : I :  500,000 



GEOLOGY AND PREVIOUS GEOPHYSICAL WORK 

A geological m a p  of the a r e a  was prepared  by Mr.  R. Robertson, B.Sc. 
during the 1974 s u m m e r  field season. I t  i s  not known whether geophysical 
methods have been previously used to  prospect  the survey a r e a .  

' 

DATA PRESENTATION 

The measured  survey pa ramete r s  were  recorded on heat  sensi t ive char t  paper.  
The  sca le s  and locations of the original geophysical t r a c e s  a r e  a s  follows: 

MFE-3M5B Recorder  using CP237 Char t  P a p e r  (from top to  bottom) 

Posi t ion P a r a m e t e r  Scale 

Channel 1 T u r a i r  F ie ld  Strength Ratio 1 c m  = 1% 
Inter channel Field Strength Attenuation 

Range Indicator 
Channel 2 T u r a i r  Phase  Difference 1 crn = 0 . 5 O - -  
Inter channel Fiducials Approximately 1 every  1.2 s ec . 

1 c m  = 10 garnrnas 
s teps  eve ry  100 gammas  

MFE-3M3 Recorder  using CP-3  Char t  P a p e r  (from top to bottom) 

Channel 2 

Channel 3 

Bottom edge 

Altimete r 

T u r a i r  Field Strength 

Fiducials  

, 

-. 

None -l inear - as cal ibrated for  
each flight 
Ful l  Scale - 3.5 c m  
x 1 Attenuation 8 -80 
Milligammas f. s .  
x 10 Attenuation 80 -800 
Milligammas f. s. 
x 100 Attenuation 800 -8000 
Milligammas f .  s. 
x 500 Attenuation 8000 -40,000 
Milligamrnas f .  s . 
Approximately 1 every  1.2 
seconds 

A11 cha r t  t r a c e s  show flight and line numbers  a s  well  a s  the relevant  labeling 
and sca les .  A 400 Hz energization frequency and a 1 second t ime  constant 
were  used on the survey. 



/ DISCUSSION OF RESULTS 

The Turair  survey results a r e  shown on plate 1 .  In order to help resolve 
the interline correlation of the extremely complex electromagnetic distor- 
tion pattern observed over the southern half of the area ,  a contour map of the 
aeromagnetics was prepared. This i s  shown on Plate 2. 

The magnetic relief over the grid i s  approximately 460 gammas - a contour 
interval of 20 gammas is employed. The southern half of the a r ea  exhibits a 
complicated magnetic pattern and several apparent s tructural  lineations can 
be interpreted. "Apparent" must be emphasized here a s  variations of the 
sensor height over the rugged topography have likely distorted the picture 
somewhat. Similarly, inaccuracies in the recovered flight path due to  the 
generally poor quality of the photomosaics may also result i n  correlation in- 
accuracies. 

Along the southern half of the a r ea  'he distortion patterns of both the magnetics 
and the electromagnetics generally show prominent short wavelength responses. 
These a r e  in sharp contrast to the gentle geophysical relief observed in the 
northern half of the area.  The contact between the two distortion patterns cor-  
relates with a mapped unconformity separating Cretaceous granites and Pro te r  - 
ozoic phyllites and argilli tes to the north from Lower Palaeozoic formations 
to the south. 

Seven zones, labeled A, B, C, D, E, F and G on plate 1, lying within Palaeo- 
zoic formations, have been critically chosen on account of their' coincident 
magnetic correlation. Several other prominent anomalies a r e  also shown 
though their significance has been downgraded somewhat because of their lack 
of direct anomalous magnetic expression, At the present t ime,  however, i t  i s  
not known to the author if the Mount Allan tungsten deposit has a n  associated 
magnetic signature, in which case, this downgrading may not be justified. 

All seven zones a r e  situated close to or to the south side of a quartzite marke r -  
horizon. The Arnax deposit also appears to be to the south of this particular 
bed, 

The magnetic pattern within the Palaeozoics tends to indicate a fold structure 
whose axis runs approximdtely E-TV between zones G and F, through the center 
of Zone E and between Zones B and C. To the east of zones B and C the mag- 
netic pattern is  truncated by a SSW striking linear magnetic low - presumably 
a finger of the Mount Allan granite at relatively shallow depth. This may 
indicate a lack of geological continuity of the Amax deposit t o  the west. 



Zone A in the southeast corner  of the survey a r e a  i s  open to the e a s t  and '  
may  well represent  a westward extension of the Mount Allan deposit. Th i s  
zone is  consequently considered to  be of pr ior i ty  interest .  

Zone B appears  to be separated f r o m  Zone A by the infer red Mount Allan 
granite finger noted above. This  may  imply that Zone B should a l so  be con- 
s idered a pr ior i ty  target .  If the fold s t ruc ture  theory noted above i s  c o r r e c t  
this ,  in turn,  would imply that zones C ,  D, F and G be assigned the s a m e  
high pr ior i ty  interest .  

Zone E,  located along the axis  of the inferred fold s t ruc ture ,  i s  coincident 
with a sma l l  outcrop of t remol i te  rock (unit I) which has been mapped a s  an 
anticlinal s t ruc ture  plunging to  the west. The possible economic significance 
of this  rock type a s  a host  fo r  tungsten mineral izat ion i s  not known to the 
author. Zone E i s  surrounded by a magnetic-low r ing-s t ruc ture  which, i n  
turn ,  i s  surrounded by an  elliptical (major axis  E - W )  magnet ic  high. These  
two crude magnetic units external  t o  Zone E probably r ep resen t  a facies  
change within the black arg i l l i tes  and s la tes  of unit H. Deep overburden cover 
in  the valley f loor  prevented detailed mapping in  this  a r e a .  

It is postulated that geophysical Zones B,  C ,  D, G and F a r e  all located 
within the s a m e  sub-unit of geological unit H. 

Detailed t u r a m  (north-south l ines with energizing loops to the north i h  a l l  
ca ses )  and ground magnetometer  coverage i s  recommended over a l l  of t he  
anomalous zones with the possible exception of Zone E. In thecase  of Zone 
-4, the eas te rn-most  survey line should run N-S aiong the e a s t e r n  edge of the 
c la im block. It would, of course,  be extremely useful t o  co r re l a t e  such 
work with any geophysical responses observed over the Arnax deposit. 

Judging by the highly complex nature of the T u r a i r  r e su l t s  a multitude of 
conductors i s  likely to be encountered on each ground follow-up grid. In 
o r d e r  to  help a s s e s s  individual conductors i t  i s  suggested that detailed 
(50' stations interval) m e r c u r y  so i l  gas  and /o r  soi l  sample  ana lys is  be 
ca r r i ed  out using a field portable m e r c u r y  spec t rometer  (eg. , Scintrex HGG-3). 
One of the advantages of this technique over conventional geochemistry i s  that  
anomalies generally occur'immediately above their  sources.  A recent  
paper  (re:  "Mercury i n  Granitoids" by Gar re t t ,  Journa l  of Geochemical 
Exploration 3 1974) has  indicated that m e r c u r y  m a y  be a useful t r a c e r  
e lement  for  scheel i te  mineral izat ion in  the Selwyn Mountain belt .  Mercury  
a s s a y s  of mineral ized samples  f r o m  this  environment would readi ly 
determine if m e r c u r y  "sniffing" would be a viable technique he re .  



CONCLUSIONS AND RECOMMENDATIOh? 

The present  survey has  resul ted in  the detection of a s w a r m  of prominent 
conductive lineations, confiried almost  exclusively t o  the lower Palaeozoic 
formations.  Seven zones exhibiting coincident magnetic cor re la t ion  have 
been recommended for  ground follow-up work by tu ram,  magnetometer  and 
m e r c u r y  soil  and/or  soi l  gas analysis.  

Respectfully submitted, 

SCINTREX SURVEYS LIMITED 

P. R. Bailey, M. S c . ,  
Consulting Geophysic 

M. JI Lewis,  M.SC. 
Senior Geophysicist. 
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APPENDIX 

TURAIR 

METHOD,  INSTRU-MENTATION, PROCEDURES 
AND INTERPRETATION 

A i r b o r n e  E l e c t r o m a g n e t i c  S y s t e m  - S c i n t r e x  TAR-  2  

Method 

In  the  appl ica t ion  of  ground e l e c t r o m a g n e t i c  p r o s p e c t i n g m e t h o d s ,  i t  h a s  
long been  recogn ized  t h a t ,  o t h e r  things being e q u a l ,  m u c h  g r e a t e r  e x p l o r a t i o n  
depths  c a n  b e  a t t a ined  wi th  s y s t e m s  employing a f ixed s o u r c e  than wi th  
s y s t e m s  w h e r e  both s o u r c e  and r e c e i v e r  a r e  m o v e d  i n  unison.  F o r  e x a m p l e ,  
a  l a r g e  conducting body which would a l r e a d y  b e  unde tec tab le  a t  a  depth  of 
60 m by a n y  s u r f a c e  m o v i n g  s o u r c e  (hor izon ta l  loop)  s y s t e m ,  could b e  
de tec tab le  by  a f i x e d - s o u r c e  m e t h o d  to  a  depth  of a s  m u c h  a s  200 m, 

M o s t  p r e s e n t - d a y  a i r b o r n e  e l e c t r o m a g n e t i c  s y s t e m s  are of the  moving 
s o u r c e  t y p e ,  and al though s u c h  s y s t e m s  have  tangible  advan tages  o v e r  t h e  
ground v e r s i o n s ,  i t  a p p e a r s  dlff icul t  to i n c r e a s e  t h e i r  use fu l  pene t ra t ion  
subs tan t i a l ly  beyond t h e i r  p r e s e n t  r ange .  Under  v e r y  f a v o u r a b l e  conditions 
the  b e t t e r  m o v i n g  s o u r c e  AEM s y s t e m s  m a y  r e a c h  exp lo ra t ion  dep ths  of 
a s  m u c h  a s  100 m o r  i n  except ional  c a s e s  125  m below the  ground s u r f a c e .  
T h i s  i s  suff icient  f o r  m a n y  s e a r c h  p r o b l e m s  but i n  s o m e  a r e a s  t h e  geologic  
and topographic  condi t ions  n e c e s s i t a t e  a  m u c h  d e e p e r  p e n e t r a t i o n  t o  conduct  
mean ingfu l  m i n e r a l  s u r v e y s .  

T h e  fo rego ing  c o n s i d e r a t i o n s  have  led to  the  deve lopment  of the  
T u r a i r  m e t h o d  f o r  the  p u r p o s e  of d e e p  e l e c t r o m a g n e t i c  exp lo ra t ion .  T h e  
s y s t e m ,  which c a n  b e  d e s c r i b e d  a s  a  f ixed s o u r c e ,  s e m i - a i r b o r n e ,  g r a d i e n t  
m e a s u r i n g  d e v i c e ,  e m p l o y s  a l a r g e  t r a n s m i t t i n g  loop o n  t h e  ground as a  
p r i m a r y  s o u r c e .  T h e  hor izon ta l  g r a d i e n t s  of ampl i tude  a n d  p h a s e  of t h e  
v e r t i c a l  o r  h o r i z o n t a l  m a g n e t i c  f ield a r e  m e a s u r e d  f r o m  t h e  a i r ,  a long 
t r a v e r s e  l i n e s  a c r o s s  the  s o u r c e  and p e r p e n d i c u l a r  to  t h e  r e g i o n a l  geo log ica l  
s t r i k e .  

T h e  T u r a i r  m e t h o d ,  b e c a u s e  of i t s  s e m i - a i r b o r n e  c h a r a c t e r ,  i s  p a r t i c -  
u la r ly  s u i t a b l e  f o r  the  d e t a i l e d ,  d e e p  inves t iga t ion  of s t r u c t u r e s  having geo-  
logica l ly  f a v o u r a b l e  c h a r a c t e r i s t i c s ,  o r  a  m a g n e t i c  e x p r e s s i o n  sugges t ing  
favourab le  geology. B e c a u s e  of i t s  potent ia l  depth  of e x p l o r a t i o n ,  i t  c a n  b e  
s u c c e s s f u l l y  employed  in a r e a s  of  d e e p  s e d i m e n t a r y  c o v e r ,  d e e p  w e a t h e r i n g ,  
o r  t a l l  t r e e  c o v e r  ( t r o p i c a l  a r e a ) ,  o r  in a r e a s  w h e r e  s h a l l o w e r  e x p l o r a t i o n  



has es tabl ished the p re sence  of o r e  deposi ts  and a  deeper  s e a r c h  i s  de s i r ed .  
It i s ,  because  of i t s  fixed s o u r c e  configuration,  l e s s  affected by nea r - su r f ace  
conduction and can  be  applied with a  v e r y  low exciting f requency ( e. g. 400 1-12 
200 Hz o r  l e s s ) .  Final ly  a s  a  hel icopter-borne s y s t e m  i t  c an  ope ra t e  in  
mountainous topography. T e r r a i n  c l ea rance  has  f a r  l e s s  effect on the  
explorat ion depth of the T u r a i r  s y s t e m  than i t  has in moving s o u r c e  methods  
and i t  c a n  penetra te  deep talus cover  and valley fillings. 

Ins t rumentat ion 

The  Scintrex T u r a i r  sy s  t e m  has  been designed p r i m a r i l y  f o r  hel icopter  
operat ion.  The  r ece ive r  can  a l so  be mounted i n  light fixed-wing a i r c r a f t  
in c a s e s  where  i t  i s  feas ible  to lay out the  s o u r c e  loops by ground vehicle.  

The  s y s t e m  embodies a  fixed t r a n s m i t t e r  on the ground and a  r e c e i v e r  
c a r r i e d  in  the  helicopter.  The  s i z e  and shape of the t ransmi t t ing  loop i s  
guided by geological  conditions and  the cha rac t e r  of the  survey .  A typical  
t ransmi t t ing  loop would be a  2  x 4 k m  rectangle .  For the  a i rbo rne  place-  
m e n t  of the s o u r c e  loops a  spec i a l  dispensing device i s  used which c a n  feed 
out m o r e  than 2 0  km of w i r e  continuously. The  p re sen t  s y s t e m  ut i l izes  a 
400 Hz o r  200 Hz p r i m a r y  f ie ld ,  excited by m e a n s  of a  m o t o r  d r iven  genera to  
which supplies c u r r e n t  to the t ransmi t t ing  loop. The  s y s t e m ,  if d e s i r a b l e ,  
c an  bemodi f ied  to opera te  at  o ther  f requencies .  

-- 
The r ece ive r  s y s t e m  compr i se s  2  hor izontal  coplanar  and /o r  2 v e r t i c a l  

coaxial  a i r - c o r e d  co i l s ,  r igidly mounted 2. 2 m a p a r t  i n  a  "bird", which i s  
towed approximately  30 m below the hel icopter  by m e a n s  of a cab le  which 
a l so  c a r r i e s  the e l ec t r i ca l  s ignals  f r o m  the r ece ive r .  T h e  hor izontal  
coplanar  co i l  s y s t e m  which m e a s u r e s  ve r t i ca l  components, i s  p re fe rab ly  used. 
In a r e a s  where  conducting overburden ,  etc.  might  t i l t  the p r i m a r y  e l ec t ro -  
magnet ic  field f r o m  a m a i n  ve r t i ca l  to predominantly hor izontal  d i rec t ion ,  
the  v e r t i c a l  coaxial  coi l  s y s t e m  m a y  be used to m e a s u r e  the  hor izontal  
components.  

The  quanti t ies m e a s u r e d  a r e  the r a t i o  of the field s t rength  and the  
phase dif ference of the  a l ternat ing magnet ic  field at  the  two coi ls .  The  
sens i t iv i t i es  of the s y s t e m  a r e  0. 170 s t rength  r a t i o  and 0. lo phase d i f fe rence  
respec t ive ly .  

Both p a r a m e t e r s  a r e  recorded  i n  analogue f o r m  on a  mul t i -channe l  
r e c o r d e r .  A digi ta l  output can  be provided. The  in t e rva lome te r  provides  
t ime  m a r k s ,  which a r e  recorded  s imultaneous with the geophysical  da ta ,  
and which a r e  synchronized with the t racking c a m e r a  exposures .  T h e  
a l t ime te r  mon i to r s  the (he l icopte r )  t e r r a i n  c l ea rance .  



P r o c e d u r e s  

Economic  o r e  d e p o s i t s  m a y  have  s t r i k e  l eng ths  less t h a n  200 m. If w e  
want  to  s e a r c h  f o r  s u c h  t a r g e t s ,  l i n e  spac ing  should  not b e  m u c t i  g r e a t e r  a n d  
a v e r a g e  s u r v e y  l ine  s p a c i n g  of 200 rn ( o r  one-eight  m i l e )  m a y  b e  c o n s i d e r e d  
o p t i m u m .  In f a c t  l a r g e r  l i n e  s p a c i n g s  do not r e p r e s e n t  s ign i f i can t  s a v i n g s ,  
b e c a u s e  of the  r educ t ion  of m e a s u r a b l e  p ro f i l e  f r o m  e a c h  individual  loop 
layout.  Loop d i m e n s i o n s  m a y  v a r y  f r o m  1 x 2 km to 4 x 6 krn and  e v e n  t h e  
l a r g e s t  loops c a n  usua l ly  b e  d i s p e n s e d  by he l i cop te r  i n  o n e  u n i n t e r r u p t e d  f l ight .  

T h e  n o r m a l  t e r r a i n  c l e a r a n c e  of the  b i r d  i s  30 t o  6 0  m ,  depending on 
topography and t r e e  c o v e r ,  with t h e  he l i cop te r  f lying 30 m h igher .  T h e  
m a g n e t o m e t e r  s e n s o r  i s  usual ly  c a r r i e d  c l o s e r  t o  t h e  he l i cop te r .  

At the  s t a r t  and a t  o n e  o r  m o r e  points  dur ing  e a c h  f l igh t  the  s c a l e  
s e n s i t i v i t i e s  and z e r o  l e v e l s  of t h e  d i f fe ren t  channe l s  a re  c h e c k e d  a n d  if 
n e c e s s a r y  r e c a l i b r a t e d .  

Ampl i tude  r a t i o  and p h a s e  d i f f e r e n c e  a r e  r e c o r d e d  i n  s u c h  a way  t h a t  
when f lying ' t o w a r d s '  t he  n e a r e s t  loop s i d e  a I 'normall1 a n o m a l y  s h o w s  a 
f ie ld  s t r e n g t h  r a t i o  i n c r e a s e  ( i .  e. upward def lec t ion) .  F ly ing  'away1 f r o m  
the  n e a r e s t  loop s i d e  t h e s e  s i g n s  a r e  r e v e r s e d .  Ampl i tudes  r e v e r s e d  f r o m  t h e  
n o r m a l  d i r e c t i o n  m a y  r e s u l t  f r o m  c e r t a i n  g e o m e t r i c  r e l a t i o n s  be tween  
s o u r c e  and conductor .  

C l o s e  to the  loop s i d e s ,  within about  100 m ,  the  g r a d i e n t  of t h e  p r i m a r y  
f ie ld  i s  too s t e e p  t o  d i s t ingu i sh  wi th  c e r t a i n t y  a n o m a l i e s  d u e  t o  s e c o n d a r y  
f i e l d s .  F r o m  a  s t a t i s t i c a l  v iewpoint  the  c h a n c e s  of m i s s i n g  a s ign i f i can t  
conduc to r  a r e  v e r y  s m a l l ,  a s  t h e s e  "blind" zones  c o n s t i t u t e  less t h a n  3% of 
the  a r e a  s u r v e y e d  f r o m  e a c h  loop. 

Upon the  comple t ion  of a f l igh t ,  the  f i h  i s  developed a n d  the  a c t u a l  
f l ight  of the  a i r c r a f t  i s  r e c o n s t r u c t e d  by c o m p a r i n g  r e c o g n i z a b l e  f e a t u r e s  
indica ted  by t i e  points  bn the  f l ight  path film with the  b a s e  m a p .  T h e  
f l ight  path i s  then in te rpo la ted  between the  t i e  points .  

T h e  r e c o v e r e d  f l ight  l i n e s  and r e l e v a n t  f iduc ia l  m a r k i n g s  a r e  p r e s e n t e d  
on  a  subdued photomosaic  ( g r e y f l e x )  o r  a n  o v e r l a y  f r o m  a m o s a i c  o r  topo- 
g r a p h i c  m a p .  T h e  t i e  points  a r e  m a r k e d  on t h e  f l ight  l i n e s  as w e l l  a s  r e l e -  
van t  f iduc ia l  n u m b e r s .  Signif icant  e l e c t r o m a g n e t i c  a n o m a l i e s  a r e  plot ted 
on t h e i r  c o r r e c t  pos i t ion  on  the  b a s e  m a p ,  and m a g n e t i c  a n o m a l y  peaks  a r e  
indica ted  when they a r e  r e l e v a n t  to  the  e l e c t r o m a g n e t i c  r e s u l t s .  

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

T h e  e l e c t r o m a g n e t i c  r e c o r d s  a r e  i n t e r p r e t e d  to  d e t e r m i n e  the  p r e s e n c e  
of s u b s u r f a c e  conduc to r s .  W h e r e  f ield d i s t o r t i o n  o c c u r s  t h e  loca t ion  and t h e  



dep th  of t h e  m a i n  c u r r e n t  flow c a n  b e  d e r i v e d  f r o m  the  c u r v e  s h a p e s .  T h e  
c u r r e n t  "axis" i s  wel l  defined when the  c u r r e n t  i s  c o n c e n t r a t e d ,  f o r  i n s t a n c e  
in t h i n ,  s t e e p l y  dipping conduc to r s .  In wide o r  m u l t i p l e  banded.  c o n d u c t o r s ,  
o r  in h o r i z o n t a l  conduc to r s  s u c h  a s  o v e r b u r d e n ,  the  c u r r e n t  i s  usua l ly  m o r e  
d i s p e r s e d  and the  a n o m a l i e s  y ie ld  l e s s  pos i t ive  in fo rmat ion .  

( a )  P e a k  Locat ion  

When the  v e r t i c a l  component  i s  m e a s u r e d  the  c u r r e n t  a x i s  i s  loca ted  
s t r a i g h t  below the  m a x i m u m  f ie ld  s t r e n g t h  r a t i o  def lec t ion  o r  t h e  m a x i m u m  
p h a s e  def lec t ion  and th is  locat ion  i s  shown on  the  plan by a  c i r c l e  i n  the  
a p p r o p r i a t e  locat ion .  In the  c a s e  of b r o a d  conduc to r s  o r  c l o s e l y  s p a c e d  
m u l t i p l e  conduc to r  zones  t h e r e  m a y  b e  m o r e  than one  peak ,  in  which even t  
a l l  m a j o r  peaks  a r e  shown. A conduc to r  which i s  l ike ly  m a n - m a d e  i s  
ind ica ted  by a n  X r a t h e r  than by a  c i r c l e .  TVhen the h o r i z o n t a l  f ie ld  i s  
m e a s u r e d  t h e  c u r r e n t  a x i s  i s  loca ted  s t r a i g h t  below the  inf lec t ion  point of 
the  anomaly .  

( b )  Depth  and  Conductor  Width 

T h e  "half width",  i. e .  the  d i s t a n c e  between the  points  of half the  
m a x i m u m  v e r t i c a l  r e s p o n s e  ampl i tude  i s ,  f o r  s i m p l e  l ine  c u r r e n t  s o u r c e s ,  
a p p r o x i m a t e l y  equa l  to  the  dep th  of the  s o u r c e  under  the  d e t e c t o r .  When t h e  
h o r i z o n t a l  component  i s  m e a s u r e d  the  peak to  peak s e p a r a t i o n  i s  f o r  t a b u l a r  
bodies  a p p r o x i m a t e l y  equa l  t o  the  dep th  of the  s o u r c e  under  t h e  d e t e c t o r .  
F lay- ly ing  conduc to r s  (e .  g.  o v e r b u r d e n )  c h a r a c t e r i s t i c a l l y  g i v e  r i s e  t o  
l a r g e r  half widths  often combined  with r a t h e r  i r r e g u l a r  c u r v e  s h a p e s .  H e r e  
t h e  half width m a y  r e f l e c t  the  conduc to r  width r a t h e r  than t h e  dep th  and  t h e  
l a t t e r  c a n  usua l ly  not b e  d e t e r m i n e d  wi th  c e r t a i n t y .  In s u c h  c a s e s  t h e  s e p -  
a r a t i o n  between the  edges  i s  indica ted  on the  plan by a n  open  b a r  s y m b o l  
along the  f l ight  l ine .  Wel l  defined peaks  within th is  zone  a r e  m a r k e d .  T h e  
s u b s u r f a c e  dep th  of the  c u r r e n t  a x i s  i s  m a r k e d  on the  l o w e r  l e f t  of the  peak  
loca t ion  c i r c l e .  ( I t  should b e  noted tha t  th is  f i g u r e  g ives  t h e  m a x i m u m  
depth  of the  c u r r e n t  a x i s .  T h e  conduc to r  c a n  b e  apprec iab ly  s h a l l o w e r ,  
but  not d e e p e r .  ) 

( c )  Anomaly  Class i f i ca t ion  

T o  f a c i l i t a t e  the  evaluat ion  of t h e  geoph)-sical d a t a  shown o n  t h e  p lan  
the  e l e c t r o m a g n e t i c  a n o m a l i e s  a r e  c l a s s i f i e d  i n  t h r e e  g r o u p s  a c c o r d i n g  to  
T a b l e  1 ( a t t a c h e d ) .  

G e n e r a l l y ,  c a t e g o r y  1 a n o m a l i e s ,  which r e p r e s e n t  w e l l  def ined con-  
d u c t o r s  of good conduct iv i ty ,  would cons i t i tu t e  f i r s t  o r d e r  e x p l o r a t i o n  t a r g e t s ;  
c a t e g o r y  2 a n o m a l i e s ,  due  to we l l  def ined conduc to r s  of l o w e r  conduct iv i ty ,  
a r e  second  p r i o r i t y  t a r g e t s ;  and c a t e g o r y  3 ,  which c o v e r s  a l l  w e a k e r  a n d  
poor ly  def ined a n o m a l i e s ,  a r e  t a r g e t s  which ,  on  the  b a s i s  of the  geophys ica l  



d a t a  a l o n e ,  a r e  of ques t ionab le  m e r i t .  Of c o u r s e  t h e s e  p r i o r i t i e s  are  b a s e d  
on the geophys ica l  c h a r a c t e r  only and s u b j e c t  to subsequen t  modi f i ca t ion  i n  
the l ight  of o t h e r  in fo rmat ion  r e l e v a n t  to the  geology of t h e  a r e a  and the  type  
of m i n e r a l i z a t i o n .  

( d )  Conductivi ty x T h i c k n e s s  ( G t )  P r o d u c t  

T h e  f ie ld  s t r e n g t h  r a t i o s  and p h a s e  d i f fe rences  p rov ide  a  m e a s u r e  of 
the  conduct iv i ty  of the  conducting b o d i e s ,  i.e. good c o n d u c t o r s  a r e  c h a r a c t e r  - 
ized  by f ie ld  s t r e n g t h  d i s t o r t i o n  combined with r e l a t i v e l y  l i t t l e  p h a s e  sh i f t ing ,  
w h e r e a s  poor  conduc to r s  af fec t  the  phase  r a t h e r  than the  s t r e n g t h  of t h e  
r e s u l t a n t  f ield.  T h u s  the  quot ient  Q of the  f ield s t r e n g t h  r a t i o  a m p l i t u d e  and  
p h a s e  d i f f e r e n c e  ampl i tude  c a n ,  in  f i r s t  a p p r o x i m a t i o n ,  b e  used  f o r  conduc t -  
ivi ty d i s c r i m i n a t i o n .  

F o r  a  m o r e  a c c u r a t e  g rad ing  the  conductivi ty x t h i c k n e s s  p roduc t  
(Ct  v a l u e ) ,  of individual  c o n d u c t o r s ,  c a n  b e  d e r i v e d  f r o m  the  f ie ld  s t r e n g t h  
r a t i o  and p h a s e  d i f fe rence  a m p l i t u d e s ,  taking into c o n s i d e r a t i o n  t h e  exc i t ing  
f r e q u e n c y  and  t h e  s t r i k e  length of conduc to r ,  by m e a n s  of a p p r o p r i a t e  
d i a g r a m s .  When t h e  anomaly  i s  we l l  defined and t h e  a m p l i t u d e s  c a n  b e  
d e t e r m i n e d  wi th  adequa te  a c c u r a c y  theGt va lue  is m a r k e d  o n  the  u p p e r - r i g h t  
s i d e  of the  peak loca t ion  c i r c l e .  When a  highly conducting c o v e r  i s  p r e s e n t  
the  d t  v a l u e  of under ly ing conduc to r s  m a y  b e  d i s t o r t e d  a s  t h e  r e s u l t  of 
m u t u a l  induction and cannot  b e  r e l i ab ly  d e t e r m i n e d .  

Highly conduct ing  bodies  s u c h  a s  m a s s i v e  su lph ides  o r  g r a p h i t e ,  
g e n e r a l l y  h a v e  high 6 t  va lues .  M o d e r a t e  conduc to r s  wi l l  h a v e  d t  v a l u e s  
be tween 10 and 100 m h o s .  P o o r l y  conducting bodies  (e .  g. m o s t  o v e r b u r d e n  
and s o m e  su lph ide  and g raph i t i c  z o n e s )  wi l l  have  d t  v a l u e s  of l e s s  than 10 
m h o s .  In a r e a s  w h e r e  t h e r e  i s  a c l e a r  d i f f e ren t i a t ion  i n  conduct iv i ty  be tween  
the  t a r g e t s  of potent ia l  economic  i n t e r e s t  and o t h e r  p o s s i b l e  c o n d u c t o r s ,  
the  d t  v a l u e s  m a y  f o r m  the  m a i n  b a s i s  f o r  d i s c r i m i n a t i o n .  When the  con- 
duct iv i ty  r a n g e s  of economic  and non-economic  o v e r l a p ,  t h e  d t  v a l u e  c a n n o t ,  
of c o u r s e ,  b e  r ig id ly  r e l i e d  upon. 

A v e c t o r  d i a g r a m  f o r  the  evaluat ion  of conduc t iv i tyx  t h i c k n e s s  p r o d u c t s ,  
p r e p a r e d  f r o m  d a t a  obta ined by m o d e l  s t u d i e s ,  i s  shown i n  F i g u r e  1 (R. A. 
B o s s c h a r t :  l t A n a l y t i c a l  I n t e r p r e t a t i o n  of F i x e d  S o u r c e  E l e c t r o m a g n e t i c  
P r o s p e c t i n g  Data.  I t )  T h e  d i a g r a m  app l i e s  to  t a b u l a r  s t e e p l y  dipping "thin" 
conduc to r s  . 

T o  ob ta in  the  conduct iv i ty- th ickness  p roduc t  f o r  a c o n d u c t o r  i n t e r -  
s e c t i o n  t h e  a m p l i t u d e - r a t i o  and p h a s e  d i f f e r e n c e  a r e  plot ted on  a b s c i s s a  
and o r d i n a t e  r e s p e c t i v e l y  and a l i n e  i s  d r a w n  th rough  t h e  r e s u l t a n t  point 
and the  o r ig in .  W h e r e  th is  l i n e  i n t e r s e c t s  t h e  c u r v e  c o r r e s p o n d i n g  t o  t h e  
i n t e r p r e t e d  s t r i k e  length  of the  c o n d u c t o r ,  one  i n t e r p o l a t e s  be tween the  
v a l u e s  of conduct iv i tyxthickness  bvhich a r e  s h o w n ,  i n  m h o s ,  on the  u p p e r  
bounding c u r v e .  



( e )  C u r r e n t  Pa t t e rn  

T o  obtain the projection of the c u r r e n t  pa t te rn ,  the anomalies  m a y  be 
connected between l i ne s ,  using geological  s t r ike ,  depth,  6 t  v a h e s  and o the r  
cha rac t e r i s t i c s  of the curves  a s  c r i t e r i a .  

( f )  M a g n e t i c c o r r e l a t i o n  

The  re la t ion between the e lectromagnet ic  anomalies  and the  magnet ic  
intensity i s  indicated only when the l a t t e r  i s  s imul taneously  r eco rded ,  ' and 
when c l o s e  and significant cor re la t ion  i s  evident,  i. e. when both anomal ies  
a r i s e  f r o m  s o u r c e s  a t  a comparab le  depth and a r e  coincident o r  only s l ight ly  
off-set. 

Di rec t  cor re la t ion  i s  indicated by a double concentr ic  c i r c l e .  When 
the anomal ies  a r e  off-set  half a concentr ic  c i r c l e  i s  shown on  the s ide  of the 
magnet ic  high. 

( g )  Spurious  Anomalies 

Man-made  conductors ,  including power l i ne s ,  pipe l i n e s ,  telephone line5 
m e t a l  f e n c e s ,  ra i lways ,  etc.  m a y  cause  spur ious  anomalies .  They tend to 
display typical  cha rac t e r i s t i c s  and can  usually be readi ly  identified. 

-. 



TABLE 1 

S igna l l  
Noise  

Conductivi ty (g f x 
th ickness  ( t )  of t a r g e t  
conduc to r .  

S u b s u r f a c e  depth  ( a ) 
t o  c u r r e n t  concen t ra t ion .  

1 R e v e r s e d  c u r r e n t  flow. 

M a g n e t i c  C o r r e l a t i o n  

R e m a r k s  

Anomaly  we l l  de f ined ,  good conduct -  
ivity. 

Anomaly  wel l  de f ined ,  low to' m e d i u m  
conductivi ty.  

Anomaly  poor ly  d e f i n e d ,  weak.  
Quant i ta t ive  d e t e r m i n a t i o n  not poss ib le  

lMarked only if Q c a n  b e  d e t e r m i n e d  
with s o m e  c e r t a i n t y  and no a p p r e c i a b l e  
o v e r b u r d e n  d i s t o r t i o n  i s  p repen t .  

- 

M a r k e d  o n  if a c a n  b e  d e t e r m i n e d  
with suff ic ient  c e r t a i n t y .  a i s  max imur r  
d e p t h ,  c u r r e n t  a x i s  10- 15 m below 
upper  edge  of body. 

M a g n e t i c  high off- s  e t  
to  r igh t .  

@ 

M a g n e t i c  high off-s  e t  

D i r e c t  Co inc idence  

1 to  lef t .  I 

@ Spur ious  Anomal ies  Main ly  m a n - m a d e  c o n d u c t o r s .  



TURAIR 
4 0 0  C P S  

RESPONSE / SIZE DIAGRAM 

TABULAR "THIN" CONDUCTOR 


	061197
	Table of Contents
	Appendix 
	Plates

