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SUMMARY 

The a i rbo rne  geophysical  survey has  revea led  several zones 

of d i f f e r i n g  magnetic cha rac t e r .  These have been i n t e r p r e t e d  as 

o r i g i n a t i o n  from a l a r g e  a c i d i c  i n t r u s i v e  body i n  t h e  southwest ,  smaller 

in t e rmed ia t e  composition i n t r u s i v e s  i n  t h e  wes t -cent ra l  and sou th -cen t r a l  

p a r t s  of t h e  survey area, a zone of b a s i c  rocks  n o r t h e a s t  of t h e  i n t r u s i v e  

and several zones of more b a s i c  rocks  i n  t h e  n o r t h e a s t .  

f a u l t  traces have been d e l i n e a t e d  i n t e r e s e c t i n g  t h e s e  bodies .  

Many probable  
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REPORT ON 
AN AIRBORNE GEOPHYSICAL SURVEY 

PRINCE GEORGE AREA, BRITISH COLUMBIA 

R I O  TINT0 CANADIAN EXPLORATION LIMITED 
ON BEHALF OF 

INTRODUCTION 

During t h e  pe r iod  A p r i l  1 t o  A p r i l  3, 1971, an a i r b o r n e  

geophysical  survey w a s  executed on behal f  of Rio T in to  Canadian Explora t ion  

Limited i n  t h e  P r i n c e  George area, B r i t i s h  Columbia w e s t  of Chutanl i  Lake. 

The survey covered approximately 122 square  miles ( see  P l a t e  1). 

c e n t r e  of t h e  area i s  l o c a t e d  a t  53O27'N, '124035'W. 

The 

Basic compi la t ion  of , 

t h e  d a t a  w a s  c a r r i e d  ou t  between A p r i l  and May 1971. 

The a i r b o r n e  survey inc luded  magnetometer measurements u s ing  a 

S c i n t r e x  NPM-1 magnetometer system measuring t h e  e a r t h ' s  t o t a l  magnet ic  ' 

f i e l d .  

Appendix 'A' a t t ached ,  g ives  f u l l  d e t a i l s  of t h e  a i rbo rne  

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

p re sen t  survey a Jet Ranger h e l i c o p t e r ,  on c h a r t e r  from Okanagan 

He l i cop te r s  w a s  employed as t h e  b a s i c  survey v e h i c l e .  

The survey traverses w e r e  flown a t  a nominal 600 f e e t  l i n e  

i n t e r v a l  a long l i n e s  o r i e n t e d  north-south a t  a mean t e r r a i n  c l ea rance  

of 300 f e e t .  

upon photomosaics on t h e  scale of approximately 1 inch  = 1 / 4  mile. 

F l i g h t  nav iga t ion  and f l i g h t  pa th  recovery have been based 
'1 

1 

- 

The magnetometer s enso r  w a s  flown 50 f e e t  below t h e  h e l i c o p t e r .  

The purpose of t h e  p re sen t  programme w a s  t o  map 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. The anomalies recorded on t h e  

survey f l i g h t s  w e r e  due p r i m a r i l y  t o  t h e  d i s t r i b u t i o n  'of magnetic 
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material: i n  t h e  underlying rocks.  By means of t h e s e  anomalies v a r i o u s  

rock types  and/or  s t r u c t u r a 1 , f e a t u r e s  may be  revea led .  

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

i s  approximately 58,500 gammas. The i n c l i n a t i o n  i s  74 degrees .  

GEOLOGY 

The geophysical  surveys  were conducted over  an area i n  t..e 

southern  p a r t  of t h e  Nechako Mountain Range i n  t h e  c e n t r a l  p a r t  of t h e  

Nechako River  map area. The Nechako Range c o n s i s t s  of middle and upper 

J u r a s s i c  rocks c a l l e d  t h e  Hazelton Group. These rocks  are in t ruded  by 

g r a n i t i c  masses of upper J u r a s s i c  o r  Cretaceous age. 

The Hazelton Group con ta ins  both  vo lcan ic  and sedimentary 

rocks.  I n  t h e  Nechako Range t h i s  group is  cha rac t e r i zed  by chert-pebble  

conglomerate;  a r t h o q u a r t z i t e s ,  s h a l e s  and greywackes. The conglomerates 

are in te rbedded  w i t h  a n d e s i t e s  and b a s a l t s  as w e l l  as f i n e r  c l a s t i c  

sediments.  The no r the rn  p a r t  of t h e  survey area is  be l i eved  t o  b e  

unde r l a in  by bo th  metasedimentary and vo lcan ic  members of t h e  group. 

Rocks of g r a n i t i c  t o  in t e rmed ia t e  composition i n t r u d e  t h e  

Hazelton Group i n  t h e  Nechako Range. The southern  s e c t i o n  of t h e  survey  

area i s  b e l i v e d  t o  b e  unde r l a in  by g r a n o d i o r i t i c  rocks of t h i s  k ind .  

Some of t h e  border  phases  of t h i s  i n t r u s i v e  are g n e i s s i c .  

Folding and f a u l t i n g  are evident  w i t h i n  t h e  Hazel ton Group. 

F a u l t s  are The f o l d s  are gene ra l ly  broad wi th  d i p s  up t o  45 degrees.. 

zones of i n t e n s i v e  shea r ing  and are narrow and s t eep .  

The geology of t h e  area inc lud ing  and surrounding t h e  survey  

area has  been d iscussed  i n  G.S.C. Memoir 324, "Nechako River Map - Area" 

by H:W. T ipper ,  1963. 



PRESENTATION OF DATA 

The r e s u l t s  of t h e  geophysical  survey are presented  on P l a t e s  

2 and 4 on t h e  scales of 1 inch  = 1 / 4 ' . 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 .  These p l a t e s  shows t h e  magnetic 

contours  a t  an i n t e r v a l  of 20 gammas. P l a t e  4 a l s o  shows t h e  claim 

l o c a t i o n s .  

The magnetometer d a t a  are presented  t o g e t h e r  w i th  altimeter 

and f i d u c i a l  record ing  and f i d u c i a l  record ing  on analog r eco rde r  traces. 

The o r i g i n a l  traces are on a ,scale  of 1 inch  = 100 gammas w i t h  au tomat ic  

s t e p s  of 500 gammas. 

DISCUSSION OF RESULTS 

The r e s u l t s  of t h e  aeromagnetic survey  are shown on P l a t e  2 .  

Severa l  zones of d i f f e r i n g  magnetic c h a r a c t e r  have been revea led .  These 

' have been i n t e r p r e t e d  as r e s u l t i n g  from rocks  of d i f f e r e n t  composition. 

The boundar ies  of t h e s e  i n t e r p r e t e d  rock u n i t s  are, shown on P l a t e  3. 

The magnetic p a t t e r n  i n  t h e  southwestern s e c t i o n  of t h e  survey  

area i s  c h a r a c t e r i z e d  by i s o l a t e d  h ighs  and lows of approximately 150 

gammas r e l i e f .  

g r a d i e n t  of approximately 300 gammas and probably r e s u l t s  from a c i d i c  . 

This  p a t t e r n  i s  bounded t o  t h e  n o r t h  and east by a 

rocks of t h e  Post-Middle J u r a s s i c  i n t r u s i v e  body mapped i n  t h i s  area. 

A series of magnetic laws bounded by a 200 gamma g rad ien t  probably 

r e f l e c t s  an a l t e r a t i o n  zone w i t h i n  t h e  i n t r u s i v e .  To t h e . n o r t h  l i e  

f i v e  approximately c i r c u l a r  f e a t u r e s  of s imilar  magnetic c h a r a c t e r  

which probably o v e r l i e  a second i n t r u s i v e  body wi th  f o u r  s a t e l l i t e  

s tocks. '  A s  w e l l ,  two similar f e a t u r e s  l i e  i n  t h e  southwestern h a l f  

of Sheet  2 which probably , r e f l e c t  similar i n t r u s i v e  bodies .  
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Adjacent,  on t h e  east, t o  t h e  l a r g e  i n t r u s i v e  body i s  a 

zone c h a r a c t e r i z e d  by many sharp ,  approximately c i r c u l a r  magnetic h i g h s  

and lows. The magnetic r e l i e f  i s  approximately 400 gammas w i t h i n  t h i s  

zone. These f e a t u r e s  probably o r i g i n a t e  i n  b a s i c  rock u n i t s  of t h e  

Hazelton series. 

rocks are near su r face .  

Depth c a l c u l a t i o n s  on t h e s e  f e a t u r e s  imply t h a t  t h e  

I n  t h e  n o r t h e a s t  c o m e r  of Sheet 1 and i n  t h e  n o r t h e a s t e r n  h a l f  

of Sheet  2 long and narrow magnetic f e a t u r e s  of magnetic r e l i e f  as 

g r e a t  as 1400 gammas have been revea led .  

f e a t u r e s  are more b a s i c  than  o t h e r s  w i t h i n  t h e  area. They d i p  at 

approximately 80 degrees  t o  t h e  southwest and i n  several p l a c e s  they  

are probably f a u l t  bounded. 

. 

The c a u s a t i v e  sou rces  of t h e s e  

P e r s i s t e n t  g r a d i e n t s  and o f f s e t s  i n  anomalous p a t t e r n s  

probably r e f l e c t  f a u l t i n g  and shea r ing .  Seve ra l  such f e a t u r e s  have 

been i n t e r p r e t e d  and are shown on P l a t e  3.  

l a te ra l  and ver t ical  movement. The more b a s i c  bod ie s  i n  t h e  n o r t h e a s t  

h a l f  of P l a t e  2 show r i g h t  lateral  motion along t h e  f a u l t s .  The b a s i c  

body i n  t h e  nor thwes tern  h a l f  of P l a t e  1 has  been drawn f a u l t e d  on i t s  

nor the rn  end as t h e  i n t e r p r e t e d  depth n o r t h  of t h e  f a u l t  i s  g r e a t e r  than  

t h e  depth south  of t h e  f a u l t .  

southwest ,  nor thwes t -southeas t ,  and east-west. 

These f a u l t s  e x h i b i t  bo th  

/ 

The prominent f a u l t  d i r e c t i o n s  are nor theas t -  

The zones of magnetic a c t i v i t y  are surrounded by zones of low 
< 

magnetic r e l i e f  which probably r e f l e c t  sedimentary u n i t s  of t h e  Hazel ton 

Group. 

I Rio T i n t o  Canadian Explora t ion  Limited has  conducted , 

induced p o l a r i z a t i o n  surveys  over  t h e  central  p a r t  of Sheet  1. These 



surveys  have been i n t e r p r e t e d  by S e i g e l  Assoc ia tes  Limited i n  

r e p o r t s  da ted  August 1 4 ,  1970 and October 26, 1970. The l a r g e  

, i n t r u s i v e  body i n  t h e  southwestern p a r t  of P l a t e  1 i s  c h a r a c t e r i z e d  

by low c h a r g e a b i l i t y  and h igh  r e s i s t i v i t y  wh i l e  t h e  Hazel ton Group 

rocks  e x h i b i t  h igh  c h a r g e a b i l i t y  and low r e s i s t i v i t y .  Three smaller 

zones of low c h a r g e a b i l i t y  and high r e s i s t i v i t y  appear  t o  co inc ide  ' 

wi th  t h e  t h r e e  s m a l l  sa te l l i t e  s t o c k s  i n  t h e  c e n t r a l  p a r t  of P l a t e  1. 

These surveys  have n o t  de l inea ted  areas s u i t a b l e  f o r  f u r t h e r  explor-  

a t i o n .  

CONCLUSIONS AND RECOMMENDATIONS 

The a i rbo rne  geophys ica l  survey has  revea led  several 

zones of d i f f e r i n g  magnetic cha rac t e r .  These have been i n t e r p r e t e d  

as o r i g i n a t i n g  from a l a r g e  a c i d i c  i n t r u s i v e  body i n  t h e  southwest ,  

smaller in t e rmed ia t e  composition i n t r u s i v e s  i n , t h e  wes t - cen t r a l  and 

sou th -cen t r a l  p a r t  of t h e  survey area, a zone of b a s i c  rocks  north-  

east o f t h e  i n t r u s i v e , a n d  several zones of more b a s i c  rocks  i n  t h e  

n o r t h e a s t .  Many probable  f a u l t  traces have been d e l i n e a t e d  i n t e r -  

s e c t i n g  t h e s e  bodies .  \ 

Fur the r  magnetic surveying should be l i m i t e d  t o  t r a c i n g  

t h e s e  magnetic f e a t u r e s  on t h e  ground t o  determine g e o l o g i c a l l y  

t h e i r  o r i g i n .  The f a u l t s  and t h e  i n t e r s e c t i o n s  of f a u l t s  w i t h  

each o t h e r  and 'wi th  t h e  b a s i c  rocks  are favourable  l o c a t i o n s  f o r  

r. . .  
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further study geologically. 

be definitive in this area and should be conducted in these locations 

Geochemical surveys have proven to 

as well. 

Respectfully submitted,. 

Richard 0. Crosby, B.Sc: ,-'P.Engy - 
Geophysicist 

John P. Steele, B.Sc. 
Geophysicist 

I /  

Vancouver, B. C. 
May 6, 1971 

, c;, 

i 

cj 



, 

i 

APPENDIX ' A '  

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. Alternatively they may be used 
simply for purposes of correlation with simultaneously obtained 
electromagnetic data to determine which conductor zones are 
appreciably magnetic. 



_- 

.A 

u 
,- 

i) 

AN C I L LAR Y E QU I PME N T 

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  emp oyed 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 i m e t e r  
i s  i n s  a l l e d  i n  t h e  a i r c r a f t  ( u n l e s s  o therwise  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  usua 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 .  

i 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  a l t i m e t e r  record  i s  a series 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  C a m e r a  

A Vinten Mark 3 16 mrn 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 a r e  taken 
wi th  s u f f i c i e n t  frequency t o  g i v e  a complete r eco rd  of t h e  , 

f l i g h t  p a t h  of t h e  a i r c r a f t  o r  h e l i c o p t e r .  The frequency of 
exposure is 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  provides  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  recorders .  
Because of t h e  synchroniza 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 i t  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  events  of i n t e r e s t  t o  t h e i r  p roper  ground loca t ion .  
The t iming  p u l s e  frequency may be  ad jus t ed  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  
pa th  r e c o r d  i s  obtained. 

' ,  
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