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Northway Survey Corporation Limited w a s  cont rac ted  by Rio 

T in to  to  ca r ry  ou t  an a i rborne  geophysical survey over  a 

group o f  claims i n  t h e  south-eastern p a r t  of B r i t i s h  Columbia. 1 ' 

A combined magnetic and electromagnetic  survey was completed 

during t h e  per iod  January 2 1 s t  t o  February 7th,  1974. 

1.1 LOCATION 

The a r e a  covered l i e s  30 m i l e s  nor th  of  Adams Lake 

a t  La t i tude  51°52'N and Longitude 119O37'W. 

1.2 TOPOGRAPHY 

The a r e a  is extremely rugged, t h e  l o c a l  r e l i e f  i s  

I approximately 2500 f e e t  with va l l ey  f l o o r s  a t  an 

, average e l eva t i on  of 3500 f e e t  and r idge  tops  up t o  

I 5919 f e e t .  The va l l eys  have been eroded by g l a c i e r s ,  i r 

I they are very o f t en  d r i f t  f i l l e d  and they a r e  covered 

by heavy timber. Bedrock exposures a r e  meagre. 

1.3 SURVEY FLIGHT PLAN 
. . 

The geophysical survey cons i s ted  of p a r a l l e l  t r a v e r s e  

l i n e s  flown a t  a spacing of 600 f e e t  i n  a N60°E 

d i r ec t i on .  The f l i g h t  l i n e s  were flown i n  drape 

1 raanron LW mrrruuuLr; c l r o  ground clearance. 



2. AIRCRAFT INSTRUMENTATION AND DATA RECORDING 
- .  

The fol lowing equipment w a s  i n s t a l l e d  i n  a  B e l l  Jet  

Ranger 206A h e l i c o p t e r ,  r e g i s t r a t i o n  CF-NMK, opera ted  

by Northern Thunderbird Airways of p r i n c e  George, B.C. 

(a) The Gulf Mk.111 Magnetometer 

The magnetometer , i n  a towed b i r d  conf igura t ion ,  

is  a s a t u r a b l e  core f luxga te  system which is used 
7 

-- .I t o  measure t h e  e a r t h ' s  magnetic f i e l d  i n t e n s i t y  

" 1 
i n  ' the d i r e c t i o n  o f  t h e  main e a r t h ' s  f i e l d .  It 

is  s e n s i t i v e  t o  magnetic f i e l d  i n t e n s i t y  v a r i a t i o n  

of about 1 gamma. 

The magnetometer head c o n s i s t s  of two s a t u r a b l e  

core o r i e n t i n g  f l u x g a t e s  whose axes a r e  a t  r i g h t  

angles  t o  each o t h e r .  The a x i s  o f  t h e  measuring 

f luxga te  i s  normal t o  t h e  p lane  conta in ing  t h e  two 

o r i e n t i n g  f luxgates .  1n  opera t ion ,  t h e  s e l f -  

o r i e n t i n g  f luxga tes  a r e  maintained by servometers 

i n  a p o s i t i o n  o f  maximum coupling wi th  t h e  e a r t h ' s  

magnetic f i e l d .  The ou tpu t  from t h e  magnetometer 

i s  recorded i n  p r o f i l e  form i n  r ed  ink  on a moving 

c h a r t  paper,  a t  an approximate s c a l e  of  1 inch  t o  

1,320 f e e t .  The opera t ing  range f o r  t h i s  survey 

J 
w a s  1,200 gammas ac ross  a 1 0  inch  c h a r t ;  w i th  . 

1 
1 



s t e p s  o f  5/6th t h e  f u l l  s c a l e  range, i.e. 1,000 

gammas. Chart  speed w a s  3 inches  p e r  minute. 

(b) The Northway LHEM-250 Electromagnetometer 

The hel icopter-borne E.M. system used f o r  t h i s  

survey w a s  developed by Lockwood Survey Corpora- 

t i o n .  This  system measures t h e  in-phase and out-  

of-phase components of  t h e  secondary e lec t romagnet ic  

f i e l d ,  i n  terms o f  t h e  primary f i e l d  a t  t h e  r e c e i v e r ,  

viz., i n  p a r t s  pe r  m i l l i o n  of  t h e  primary f i e l d .  

The frequency o f  t h e  a l t e r n a t i n g  e lec t romagnet ic  

f i e l d  i s  1,000 cyc les  p e r  second. Receiving and 

t r a n s m i t t i n g  c o i l s  a r e  h e l d  v e r t i c a l  and coax ia l  

i n , a  towed "b i rd" ,  a d i s t a n c e  o f  30 f e e t  a p a r t  

and 100 f e e t  below t h e  h e l i c o p t e r .  The s e n s i t i v i t y  

of t h e  measuring system is such t h a t  t h e  minimum 

recognizable  in-phase anomaly i s  about 1 2  p a r t s  

3 p e r  mi l l ion .  

3 F u l l  s c a l e  d e f l e c t i o n  of  t h e  in-phase and out-of- 

phase channels i s  400 p a r t s  p e r  m i l l i o n  ac ross  a 

d i s t a n c e  o f  2 inches.  Recorder used was an MFE 

wi th  a c h a r t  speed of 3 inches p e r  minute. S c a l e  

o f  t h e  record  i s  1" - 1,320 f e e t .  

I . 
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is an average w i t h i n  a cone o f  response o f  90° 

f o r e  t o  a f t  and 45' l a t e r a l l y .  Output from t h e  

. altimeter was recorded on t h e  bottom t r a c e  of t h e  

MFE r ecorde r  along wi th  t h e  electromagnetometer 

traces, The v e r t i c a l  s c a l e  of  t h e  output  is  

i n d i c a t e d  i n  ~ i g ,  2. 

3. FIELD SURVEY PERSONNEL 

The survey w a s  conducted i n  t h e  f i e l d  by t h e  folXowing 

personnel:  

P i l o t  : K. Knight 

Navigator : K. Stone 

Operator  : H. Sandau 

~ a t a  Technician : J. Azuelos 

The address  of  M r .  Knight is Northern Thunderbird 

Airways, Pr ince  George, B. C. The address  of  

M r .  Sandau, M r .  Stone and M r .  Azuelos i s  1450 OIConnor 
I 

Drive, Toronto, Ontar io.  

4. POSITIONING 

The p o s i t i o n i n g  o f  t h e  h e l i c o p t e r  was recorded by t h e  

v e r t i c a l l y  mounted t r a c k i n g  camera on 35 mm. fi lm. 

The developed f i l m  w a s  then  r e l a t e d  t o  t h e  1,320 f e e t  

t o  1 inch  mosaics t o  o b t a i n  accura te  pos i t ion ing .  . 
The r e l a t e d  p o i n t s  p l o t t e d  on t h e  mosaic were then  



connected in order to produce the flight path recovery. 

DATA COMPILATION AND PRESENTATION 

(a) Aeromagnetic Data 

The magnetic data is presented as contours of the 

earth's total magnetic field intensity at a basic 

contour interval of 20 gammas. The horizontal 

scale of the map is 1,320 feet = 1 inch. Since 

the flight was of short duration and the diurnal 

variation minimal, a common linear datum was drawn 

on all the traverse profiles. 

From this datum magnetic values are read at the 

, pre-determined 20. gamma interval and transcribed 

on the base map with reference to the flight path. 

Points of equal magnetic intensity are joined to 

produce the final magnetic contour map. 

(b) Electromagnetic Data 

The electromagnetic data is represented as the 

half wavelength of the in-phase component, being 

the extent of tzhe heavy line with the dot 

representing the peak of the anomaly. 



. 
The r a w  e lec t romagnet ic  da ta  inc ludes  ( a )  t h e  

instrument  d r i f t  and (b)  response due t o  r eg iona l  

v a r i a t i o n s  i n  ground conduct ivi ty .  These com- 

.ponents were co r rec ted  f o r  by f i t t i n g  t o  both t h e  

in-phase and out-of-phase records ,  a series of 

l i n e a r  datum l i n e s  t o  approximate t h e  broad o r  

r e g i o n a l  v a r i a t i o n s  i n  t h e  records.  

The in-phase component records  were then  read  a t  

t h e  anomaly peak and t h e  hali-wave amplitrtde 

3 marked. The corresponding out-of-phase anomaly 

peaks were read. The e x t e n t  and amplitude were 

then  loca ted  on t h e  base map wi th  t h e i r  i n  and 

out'-of-phase va lues  t r a n s c r i b e d  bes ide  t h e  peak. 

6. GEOLOGY 

The fol lowing geo log ica l  d e s c r i p t i o n  has  been taken 

from G.S.C. Map 48-1963, Adams Lake. 

The nor thern ,  t h e  north-western p a r t s  of  t h e  survey 

1 area, and a l s o  a band along Raft  River  a r e  under la in  

by g l a c i a l  d e p o s i t s  and r e c e n t  alluvium, with few 

bedrock exposures. 



Some Permian o r  earl ier  limy p h y l l i t e  wi th  some 

greenstone i s  p resen t  a long t h e  Quaternary d e p o s i t s  

on t h e  n o r t h  s i d e  of .  Raft  River ,  i n  t h e  south- 

c e n t r a l  p a r t  of t h e  survey area .  

!I 
I 
? The remainder of  t h e  a r e a  i s  under la in  by t h e  Shuswap 

Metamorphic Complex, of  t h e  Palaeozoic  - o r  earlier,  

,1 whose c o n t a c t  wi th  t h e  Permian is n o t  c e r t a i n .  The 

Shuswap complex i s  a s t r o n g l y  fo lded ,  f o l i a t e d  assemblage 

of  metasedimentary gne i s ses  and s c h i s t s ,  i n t ruded  by 

a l a r g e  number of dykes, s i l ls  and sinall i r r e g u l a r  

I bodies  of  g r a n i t i c  rocks which themselves a r e  in t ruded  

7 by pegmatite. Some masses o f  weakly f o l i a t e d  b i o t i t e -  

g r a n d i o r i t e  are p r e s e n t  i n  t h e  southwest of t h e  area .  

The metamorphic rocks are a l s o  c u t  by b a s a l t i c  dykes 

from a f e w  inches t o  s e v e r a l  f e e t  wide, t r end ing  

towards t h e  north.  



INTERPRETATION 

3 7.1 Electromagnet ic  Survey 

Conductivity-widths of each anomaly w e r e  c a l c u l a t e d  

by assuming a v e r t i c a l  h a l f  p lane  model. Survey 

experience has  shown t h a t  overburden o r  weakly con- 

duc t ive  s h a l e  beds wi th in  sedimentary formation e x h i b i t  

3 conduct ivi ty- thickness  va lues  (cj- t )  o f  less than 5 mhos; 

.I s u l f i d e  bodies  should be expected t o  show values  

-4 g r e a t e r  than 5 mhos. However, i n  t h e  environment 

covered by t h e  p resen t  survey,  very low responses may 

be expected from ve in  systems of m e t a l l i c  su lphide  

7 minera ls  and it i s  p o s s i b l e  t h a t  a l l  anomalies, n o t  

j u s t  t h e  h igh ly  conductive ones,  should be considered 

as p o t e n t i a l  su lph ide  depos i t s .  

The surveyed a r e a  shows very few e lec t romagnet ic  

anomalies. Three d i s t i n c t  conductive zones have been 

o u t l i n e d  a s  descr ibed  below, i n  o r d e r  of decreas ing  

7 response. 

( a )  A conductor ac ross  t h e  l i n e s  8, 9 and 11, south  

east of t h e  area, h a s  va lues  of conduct ivi ty-  

th ickness ,  r e s p e c t i v e l y  of 6 ,  7 and 3 mhos. . 
This  conductor i s  l o c a t e d  i n  a predominantly 



g r a n i t i c - g n e i s s  environment. The south p a r t  of  

'1 t h i s  anomaly appears  t o  be r e l a t e d  t o  magnetic 

I" f e a t u r e s  seen i n  t h e  magnetic map, thereby 

i n d i c a t i n g  them t o  be conductors wi th in  bedrock 

and n o t  overburden. 

(b) On l i n e s  145 and 146, i n  t h e  nor thern  p a r t  of  t h e  

-1 area, an anomaly c l u s t e r  wi th  a rt value of  

5 mhos and lower. 

(c) South o f  t h i s  anomaly l ies  a zone c ross ing  l i n e s  

1 4 1 ,  1 4 2  and 143, wi th  a c ~ ' t  va lue  of 2 and 1 

mhos . 

Both of  t h e s e  anomalous zones l i e  i n  an a r e a  

covered by Quaternary  overburden, b u t  presumably 

under la in  by t h e  g r a n i t i c  Shuswap metamorphic 

I complex. A minor a s s o c i a t i o n  of  anomaly ( c )  
I 

I wi th  magnetic f e a t u r e s  sugges ts  i ts  source i s  

i n  bedrock r a t h e r  than  t h e  overburden. 

7.2 Maqnetic Survey 

1 The magnetic survey shows a p a t t e r n  o f  s c a t t e r e d  weak 

I anomalies which i s  c h a r a c t e r i s t i c  o f  g r a n i t i z e d  
b 

I 



sediments. No p a r t i c u l a r  response i s  seen over  t h e  

Permian p h y l l i t e  on t h e  nor th  s i d e  o f  t h e  Raf t  River 

which would enable  it t o  be d i s t i n g u i s h e d  magnet ical ly  

from t h e  rocks o f  t h e  Shuswap Complex. 

As pointed  o u t  above, two of t h e  E.M. anomalies have 

a p a r t i a l  c o r r e l a t i o n  t o  magnetic anomalies which 

sugges ts  t h a t  t h e i r  source  i s  i n  bedrock r a t h e r  than  

overburden. 

CONCLUSIONS AND RECOMMENDATIONS 

Anomaly ( a) has conduct iv i ty- th ickness  va lues  i n  t h e  

range o f  massive su lph ides  and i s  recommended f o r  

f u r t h e r  . i n v e s t i g a t i o n  by ground inspect ion .  

The conduct ivi ty- thickness  o f  anomaly (c) is wi th in  

t h e  range of values usua l ly  a t t r i b u t e d  t o  condutive 

overburden. However, i t s  p o s s i b l e  a s s o c i a t i o n  with 

nearby magnetic anomalies sugges ts  a source  i n  bedrock 

and it is recommended t h i s  anomaly be i n v e s t i g a t e d  

f u r t h e r  by induced p o l a r i z a t i o n  and magnetic surveys.  

Anomaly (b)  is  s i m i l a r  t o  (c) bu t  h a s  no magnetic 

response.  Any f u r t h e r  work on it should await  encouraging 

r e s u l t s  from work on anomaly ( c )  . 



SUMMARY 

7 airborne magnetic and electromagnetic survey was carried 

J out using a total field magnetometer and a coaxial electro- 

magnetic system at 1,000 hertz. Two anomalies were discovered 

which have the characteristics of sulphide deposits and are 

believed worthy of ground follow-up by magnetic surveys and 

7 electromagnetic or I.P. surveys. 

NORTHWAY SURVEY CORPORATION LIMITED x " " ~  . 
.. --- . (/,-' - 
Juda Azuelos, B.Sc., 
Geologist. 

Roger K. Watson, B,A,Sc. , P. Eng., 
Consulting Geophysicist. 
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/ I  
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