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1. 

INTRODUCTION 

During the pe r iod  March 28th t o  March 29th,  1973, Lockwood 

Survey Corporation Limited c a r r i e d  o u t  an a i rbo rne  geo- 

p h y s i c a l  survey over  two groups of claims i n  southern  B r i t i s h  

Columbia f o r  Rio T i n t o  Canadian Explora t ion  Limited. A t o t a l  

of 107.6  miles w e r e  flown ove r  a 1 3  square  mile area. 

The purpose of t he  survey w a s  t o  provide  informat ion  about 

silb-surf ace conductors and geo log ica l  s t r u c t u r e .  

1.1 AREA DESCRIPTION 

The a r e a  covered i s  i n  t h e  v i c i n i t y  of Laure l  Lake, 

approximately 8 m i l e s  nor thwest  of L i t t l e  F o r t ,  B.C. ,  

Kamlocps Mining Div is ion .  The p o s i t i o n  of  t h e  area i s  

51°30 ' N ,  120O22  'W. 

1.2 TOPOGRAPHY 

The area i s  g e n e r a l l y  f l a t  l y i n g  wi th  sma l l  r o i l i n g  h i l l s .  

Rel ie f  is i n  the o r d e r  of 300 f e e t .  Average e l e v a t i o n  

of t h e  area i s  about 4300 f e e t  above sea l e v e l .  

1 . 3  SURVEY FLIGHT PATTERV 

The geophysical  survey cons i s t ed  of t r a v e r s e  l i n e s  f Lown 

a t  660 foot spac ing  i n  a N 5 0  E heading. All t r a v e r s e s  0 
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w e r e  flown i n  drape fash ion  wi th  the h e l i c o p t e r  main- 

t a i n i n g  a ground c l ea rance  of 200 f e e t .  

2.1 AIRCRAFT INSTRUMENTATION AND DATA RECORDING 

The fo l lowing  equipment w a s  i n s t a l l e d  i n  a B e l l  Je t  

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-NMP, opera ted  

by Northern Thunderbird Airways of P r ince  George, B.C.  

(a)  The Gulf Mk.111 Magnetometer 

The magnetometer, i n  a towed b i r d  conf igu ra t ion ,  i s  

a s a t u r a b l e  co re  f luxga te  system which i s  used t o  

measure t h e  ear th ' s  magnetic f i e l d  i n t e n s i t y  i n  the 

d i r e c t i o n  of t h e  main ear th 's  f i e l d .  I t  i s  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 luxga te s  whose axes are a t  r i g h t  angles  

t o  each other. The a x i s  of t he  measuring f l u x g a t e  

is normal t o  the p lane  conta in ing  the two o r i e n t i n g  

f luxga te s  . I n  ope ra t ion ,  t h e  s e l f - o r i e n t i n g  f lux -  

g a t e s  a r e  maintained by servometers i n  a p o s i t i o n  

of minimum coupl ing w i t h  the e a r t h ' s  magnetic f i e l d ;  

the measuring f luxga te  i s  then i n  a p o s i t i o n  of 

maximum couplirig w i t h  t h e  e a r t h ' s  magnetic f i e l d .  
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The o u t p u t  from the magnetometer i s  recorded i n  

p r o f i l e  form i n  r e d  ink  on a moving c h a r t  paper ,  

a t  an approximate scale of 1 inch  t o  1,320 f e e t .  

The ope ra t ing  range f o r  this survey w a s  1 , 2 0 0  gammas 

across a 1 0  inch  c h a r t ;  t h e  record ing  pen auto- 

m a t i c a l l y  s t e p s  a t  t h e  s i d e  of t h e  c h a r t  a t  5 / 6 t h  

of the f u l l  scale range, i .e .  1 , 0 0 0  gammas. Chart  

speed w a s  4 inches  p e r  minute. T h e  magnetometer 

trace i s  repea ted  on t h e  MFE c h a r t  that  records  the  

e lec t romagnet ic  channels .  This r eco rd  i s  1 , 2 0 0  

gammas across  a 2 i nch  width. See Fig.  4 .  

(b) The Lockwood LHEM-200 Electromagnetometer 

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

w a s  developed by Lockwood Survey Corporation. 

system measures t h e  in-phase and out-of-phase 

components of the secondary e lec t romagnet ic  f i e l d ,  

i n  terms of  t h e  primary f i e l d  a t  t h e  r e c e i v e r ,  v i z . ,  

i n  p a r t s  p e r  m i l l i o n  of t he  primary f i e l d .  The 

frequency of t h e  a l t e r n a t i n g  e lec t romagnet ic  f i e l d  

is 4;OOO cycles  p e r  second. Receiving and t r a n s -  

m i t t i n g  coi ls  are h e l d  v e r t i c a l  and coax ia l  i n  2 

towed " b i r d " ,  a d i s t a n c e  of 30 f e e t  a p a r t  and 1 0 0  

This 

feet 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 the 
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measuring system is  such t h a t  t h e  minimum recogniz-  

able in-phase anomaly is about  8 p a r t s  p e r  

m i l l i o n .  Noise on t h e  in-phase p r o f i l e  i s  u s u a l l y  

less than 5 p a r t s  p e r  m i l l i o n  of the primary f i e l d .  

This  equ ipmen t ' i s  opera ted  a t  a " b i r d "  h e i g h t  of 

100  f e e t .  

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

of 2 i n c h e s .  Recorder used w a s  an MFE w i t h  a chart  

speed of 6 inches  p e r  minute. Scale of t h e  r eco rd  

is 1" = 1 0 4 0  feet .  See Fig .  5 .  

(c) The C.A.R.L. Mk.VII1 Tracking C a m e r a  

The  camera used f o r  t h i s  survey w a s  developed by 

Canadian Applied Research Limited.  

T h i s  camera uses  a 35 mm. f i l m  and i s  ope ra t ed  i n  

a d i s c r e t e  frame mode. The frame s i z e  i s  25 mm. 

l a t e r a l l y  and 1 8  mm. l o n g i t u d i n a l l y .  The f o c a l  

l e n g t h  i s  1 8 . 5  mm. The r e s u l t i n g  l a t e r a l  coverage 

is 1 .5  t i m e s  the t e r r a i n  c l e a r a n c e ,  t h e  l o n g i t u d i n a l  

coverage i s  e q u a l  t o  t h e  t e r r a i n  c l e a r a n c e ,  i .e .  
1 

a t  200 f e e t  above ground t h e  l a t e ra l  coverage i s  
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300 feet ,  the l o n g i t u d i n a l  coverage 200 f e e t .  

Each frame i s  numbered by a prism system which 

exposes "veeder" counter  numbers on t h e  s i d e  o f  

the frame a t  the  moment of exposure. Coincident  

wi th  every t e n t h  f i l m  exposure a f i d u c i a l  pu l se  i s  

impr in ted  on the magnetometer and electromagnetometer 

record ing  c h a r t s .  Exposure i n t e r v a l  of this camera 

for  the survey was 1.5 seconds.  See Figures  4 and 5 .  

(d) The Bonzer A l t i m e t e r  TRN-70 

This equipment measures t h e  c l ea rance  between the 

h e l i c o p t e r  and the n e a r e s t  o b j e c t .  I t  c o n s i s t s  of 

an e l e c t r o n i c  narrow a p e r t u r e  t r a n s m i t t e r  o p e r a t i n g  

a t  1600 megahertz. Output from t h e  a l t i m e t e r  

system w a s  recorded on the bottom t r a c e  of the MFE 

r eco rde r  along wi th  t h e  electromagnetometer traces. 

Operating range was 2 ,500  f e e t  across  a 2 inch  chart 

width.  See Fig.  5 .  

3.1 FIELD SURVEY PERSONNEL 

The survey was conducted i n  t h e  f i e l d  by the fol lowing 

personnel :  

P i l o t  : K. Knight 

Navigator/Operator : H. Sandau 

Data Technician : J. Clulow 
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The address  of M r .  Knight i s  Northern Thunderbirds 

Airways, P r i n c e  George, B.C. The address  of M r .  Sandau 

and M r .  Clulow i s  1 4 5 0  O'Connor Drive,  Toronto,  Ontar io .  

4 . 1  P O S I T I O N I N G  

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

developed f i l m  was then r e l a t e d  t o  t h e  1320 f e e t  t o  

1 inch  mosaics t o  o b t a i n  accu ra t e  pos i t i on ing .  The re- 

l a t e d  p o i n t s  p l o t t e d  on t h e  mosaic w e r e  then connected 

i n  o r d e r  t o  produce t h e  f l i g h t  pa th  recovery.  

5.1 DATA C O W I L A T I O N  L I D  PIIESENTATION 

(a) Aeromagnetic D a t a  

The magnetic data i s  presented  as contours  of t h e  

e a r t h ' s  t o t a l  magnetic f i e l d  i n t e n s i t y  a t  a b a s i c  

contour  i n t e r v a l  of 20 gammas. T h e  h o r i z o n t a l  

scale of t h e  map is  1320 f e e t  = 1 inch .  As a l l  

f l i g h t s  w e r e  of very s h o r t  du ra t ion ,  t h e  d i u r n a l  

v a r i a t i o n  i s  minimal. A common datum w a s  drawn on 

a l l  the t r a v e r s e  p r o f i l e s  f o r  t h a t  p a r t i c u l a r  day. 

By i n s p e c t i o n  o f  ad jacen t  l i n e s  flown on d i f f e r e n t  
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days,  t h e  d i u r n a l  v a r i a t i o n  w a s  removed so tha t  

all t r a v e r s e  l i n e s  have datums i n  t h e  same plane .  

From t h i s  datum magnetic values  are read  a t  the 

predetermined 20 gamma' i n t e r v a l  and t r a n s c r i b e d  on 

t h e  base map w i t h  r e f e rence  t o  the f l i g h t  pa th .  

Po in t s  of equal  magnetic i n t e n s i t y  are jo ined  t o  

produce t h e  f i n a l  magnetic contour map. Fig.  2 .  

(b) Electromagnet ic  Data 

The e lec t romagnet ic  d a t a  i s  represented  a s  t h e  h a l f  

wavelength of t h e  in-phase component, be ing  the  

e x t e n t  of  t h e  heavy l i n e  with t h e  d o t  r ep resen t ing  

the peak of t h e  anomaly. 

The e lec t romagnet ic  d a t a  inc ludes  (a)  ins t rument  

d r i f t  and (b) response due t o  r e g i o n a l  v a r i a t i o n s  

i n  ground conduc t iv i ty .  These components ' w e r e  

co r rec t ed  f o r  by f i t t i n g  t o  both the in-phase and 

out-of-phase r e c o r d s ,  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  

the records .  

The ' in-phase component records  w e r e  then read  a t  

t h e  anomaly peaks and the half-wave amplitude marked. 
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The corresponding out-of -phase anomaly peaks w e r e  

read.  The e x t e n t  and amplitude w e r e  then l o c a t e d  

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. See Fig.  3 .  

. 
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6.1 INTERPRl3TATION 

Known Geology 

The geology of t h e  area has been mapped i n  a 

reconnaissance manner and i s  shown a t  a scale of 1 mile 

p e r  inch  i n  Geology, Mining and Explora t ion  i n  B r i t i s h  

C o l u m b i a ,  1 9 7 0 ,  Figure 4 4 .  The area i s  occupied by the 

Thula b a t h o l i t h  (Hornblende-Bioti te q u a r t z  d i o r i t e  and 

g r a n o d i o r i t e )  t o  t h e  south-west and t h e  Nicola Formation 

( a n d e s i t e s ,  a r g i l l i t e s  and s i l t s t o n e s )  t o  t h e  north-  

east. Some exposures of grey m i c r o d i o r i t e  l i e  i n  t h e  

a n d e s i t e s  near  t h e  no r th  corner .  All rocks are Upper 

Triassic  i n  age. 

A copper-lead showing i s  loca ted  i n  the a r g i l l i t e -  

s i l t s t o n e  formation about one mile n o r t h  of t h e  survey 

area boundary. 

(a) Magnetic Survey 

The magnetic f i e l d  is a c t i v e  over  most of t h e  survey 

area, showing s e v e r a l  hundreds of gammas of magnetic 

relief over s h o r t  d i s t a n c e s .  I n  a g e n e r a l  sense  the 

magnetic r e l i e f  i s  g r e a t e r  i n  t h e  a r e a  of t h e  andes i t e s  

t h a n  i n  t h e  g r a n o d i o r i t e  although t h e  d i f f e r e n c e  i n  t h e  

t e x t u r e  of t h e  magnetic p a t t e r n  between t h e  two rock 

types  i s  n o t  w e l l  enough def ined  t o  see t h e  p o s i t i o n  of 
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t h e  con tac t .  A t r i a n g u l a r  shaped a r e a  of r e l a t i v e l y  

q u i e t  a c t i v i t y  appears t o  cont inue onto  an a r e a  mapped 

as a r g i l l i t e  and s i l t s t o n e  and is  i n t e r p r e t e d  a s  such. 

Its c o n t a c t  w i t h  surrounding rocks i s  reasonably w e l l  

def ined  on i t s  south  and e a s t  s i d e  b u t  poorly def ined  on 

t h e  n o r t h  s i d e .  

The magnetic a c t i v i t y  i s  an express ion  of  r e l a t i v e l y  

s m a l l  amounts of  magnetic i r o n  minerals  i n  t h e  bedrock. 

None of t h e  anomalies are s t r o n g  enough t o  i n d i c a t e  an 

i r o n  d e p o s i t  of economic i n t e r e s t .  

(b) Electromagnet ic  Survey 

The survey revea led  a s m a l l  number of  weak anomalies 

of which a l l  b u t  one group occurred  over  l akes  and a r e  

i n t e r p r e t e d  as conduct ive l ake  bottom sediments.  

The one group of anomalies t h a t  i s  excepted i s  on 

l i n e s  T-26 t o  T-28 about  3/4 m i l e  e a s t  of Long I s l a n d  

Lake. The conduct iv i  ty-width value has  been c a l c u l a t e d  

i n  mhos for  t h e  b e t t e r  anomalies i n  the group and i s  

shown as a circled f i g u r e .  A t  s e v e r a l  p o i n t s  it i s  

close to, o r  w i t h i n ,  the range of values  gene ra l ly  

accepted as i n d i c a t i n g  bedrock conductors.  A s  such they 
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may have p o t e n t i a l  as su lph ide  d e p o s i t s  or could also 

be conductive a r g i l l a c e o u s  s h a l e s  which can reach 

s i m i l a r  conduct ivi ty-width va lues .  

Thei r  s t r i k e  d i r e c t i o n  c a r r i e d  north-wes t coinc ides  

wi th  a copper lead showing and so the anomalies a r e  con- 

s i d e r e d  worthy of ground follow-up us ing  e lec t romagnet ic  

o r  induced p o l a r i z a t i o n  methods. 

- 
Three E.M. anomalies occur on magnetic anomalies 

which have a nega t ive  in-phase response.  This  i s  a 

common c h a r a c t e r i s t i c  of s t r o n g l y  magnetic a reas  and 

does n o t  r e p r e s e n t  a bedrock conductor. 

(c) Summary ti Recommendations 

An a i rbo rne  e lec t romagnet ic  and magnetic survey 

w a s  conducted over  t h e  claims under d i scuss ion .  The 

magnetic survey showed cons iderable  magnetic a c t i v i t y  

i n  the ground unde r l a in  by both the Nicola  Andesites 

and t h e  Thula g r a n o d i o r i t e .  

A zone of low magnetic a c t i v i t y  w a s  i n t e r p r e t e d  

as a band of a r g i l l i t e  and s i l t s t o n e  wi th in  t h e  Nicola  

formation. 
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The e lec t romagnet ic  survey d e t e c t e d  a s m a l l  group 

of conductors i n  t h e  s i l t s t o n e - a r g i l l i t e  formation 

which could have base m e t a l  p o t e n t i a l .  A ground follow- 

up program inc lud ing  e lec t romagnet ic  induced p o l a r i z a t i o n  

i s  recommended. 

LOCKWOOD SURVEY CORPORATION LIMITED 

Roger K. Watson, B .A. Sc. , P .Eng. 
Consul t ing Geophysicis t .  
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s t u d i e s ,  Ground geophys ica l  
s m v e y s  for miGeral expl-orat ion 
inclcf!inq E.P!. , T'urzx, Induced 

l a x  i m ti OP.- I lahr  acio r , 
xew.Eo L?ndlaP.d , B . c . Yukon 
T e r r i . t o r y .  

1961- Assicjned t o  the I!yckology 
Divj.sj.on for rrast of t h e  year  
t o  nake s t u d i e s  of .ths i r r i . g a t i o n  



1 5 5 3 -  

1.96 4- 6 8 

1954- 

1965- 

1966- 

1967- 

- 

1968- 

1.969- 

1970-71 

CADZSiiY GROUP-Based i n  Uranivm. 
C i t y ,  Sas?iatchewan, sv.pervissd 
an a i r b o r n e  radi .op.s t r ic  
s p e c t r o n e t e r  sur i !ey proqram 
ii lcolvi ng equipping  a i r c r a f t ,  
t r z i n i n r j  crew, d e r i v i r q  d a t a  
pro ce  s .s i ng i as tho  2s and i ti t er pre =a- 
tioil. 



sac i. e: 5. f s : 

FIolder of Canadian P r iva t e  P i l o t s  l i cense  f ~ 1 i , ? - t 5 2 3 5  - s i n q l e  
e n g i n e ,  wheels and f l o a t s .  
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