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AIRBORYE GEOPHYS1C.U. SURVEY 

on the  

CASSIAR CREEK PROPERTY 

and adjacent  a r e a  

N O W D A  EXPLORATION COEPANY , LIMITED 

INTRODUCTION 

On October 27, 1980, Noranda Exploration Company, Limited c a r r i e d  
out  an a i rborne  geophysical survey i n  the  Cass iar  Creek, Yukon River 
a rea  of  the  Yukon, covering an a r e a  of approximately 120 square kilom- 
e t e r s .  The survey a r e a  l i e s  25 miles  northwest of Dawson. The area  
flown is out l ined  on the loca t ion  map (116 C 8) a t  a s c a l e  of 1:250,000. 

The purpose of the  survey was t o  provide d a t a  f o r  compiling a 
low l e v e l  aeromagnetic contour map and t o  l o c a t e  zones of conduc- 
t i v i t y  a t  the  VLF frequencies  (l8kHz - 2lkHz). 

Three measurements were recorded during t h e  survey: 

1. To ta l  magnetic f i e l d  i n t e n s i t y  

2. Relat ive f i e l d  s t r e n g t h  of t h e  ho r i zon ta l  
component of t h e  VLF-EM elec t romagnet ic  
f i e l d  from two t r a n s m i t t e r s  

a )  S e a t t l e ,  Washington (Jim Creek) 18.6 kHz 

b) Annopolis. Maryland 21.4 kHz 

A Be l l  206B h e l i c o p t e r ,  cha r t e red  from Trans North Turbo A i r ,  Dawson, 
Yukon Ter r i to ry ,  was used t o  f l y  t h e  survey. Thirty-two l i n e s  were 
flown i n  an east-west d i r e c t i o n  and f i f t e e n  l i n e s  were flown i n  a north- 
south  d i r ec t ion .  The l i n e  spacing w a s  nominally 400 meters with a h e l i -  
copter  t e r r a i n  c learance  of 60 meters. An a i r c r a f t  speed of approximately 
60 m.p.h. (100km/hour) was maintained on the  survey f l i g h t  l i n e s .  A t o t a l  
of 275 l i n e  k i lometers  were flown. 

SURVEY PERSONNEL 

P i l o t :  N. Asse l t ine  

Navigator:  R. NcIntyre 

Operator:  T. Walker 

Data Reduction, 
Draft ing:  T. I.Jalker 

A l l  personnel a r e  employees of  Noranda Explorat ion Company, 
Limited except N. Asse l t ine  an employee of Trans North Turbo A i r .  



SURVEY PROCEDURE AND NAVIGATION 

A f l i g h t  l i n e  base  map of the  survey a r e a  w a s  prepared by enlarg ing  
a 1:50,000 N.T.S. topographic map t o  a s c a l e  of 1:25,000. Proposed 
f l i g h t  l i n e s  and topographical ly loca ted  con t ro l  p o i n t s  were p l o t t e d  
p r i o r  t o  f l y i n g  the  survey. During t h e  survey, f l i g h t  l i n e  pa th  
co r rec t ions  were made by t h e  naviga tor  where necessary. Line inform- 
a t i o n ,  c o n t r o l  po in t  l oca t ions  and numbers, announced by t h e  naviga tor ,  
were recorded on s t e r e o  magnetic tape  together  wi th  t h e  VLF-EM data.  

INSTRUMENTATION AND DATA RECORDING 

The fol lowing instruments a r e  i n s t a l l e d  i n  t h e  h e l i c o p t e r  f o r  
measuring and recording the  geophysical d a t a  dur ing  f l i g h t s .  

a)  Proton Magnetometer (ELSEC) 

The magnetometer was manufactured by t h e  Li t t lemore  S c i e n t i f i c  
Engineering Co., Oxford, U.K. and i s  designated type 595. The magne- 
tometer measures t h e  t o t a l  magnetic f i e l d  a t  a 1 second cycle r a t e .  
The measurement is d i g i t a l l y  displayed t o  one gamma and has an analog 
output  of 100, 1000, and 10,000 gammas f u l l  s ca l e .  The 1000 gamma f u l l  
s c a l e  output  i s  normally used. 

The t o r o i d a l  wound de tec to r  is i n s t a l l e d  i n  a f i b r e g l a s s  "bird" 
towed beneath t h e  h e l i c o p t e r  on a 12 meter cable.  

b)  Electromagnetic  Receiver (VLF-EM) 

The VLF-EM rece ive r  was manufactured by Sabre E lec t ron ic  
Instruments  Ltd.,  Burnaby, B.C. The instrument has  dual  r ece ive r s  
tuned t o  18.6 kHz ( S e a t t l e )  and 21.4 kHz (Annapolis). Two o w i -  
d i r e c t i o n a l  antenna a r r a y s  a r e  employed. They a r e  mounted i n  t h e  
f i b r e g l a s s  "bird" a l s o  housing the  magnetometer de t ec to r .  The antenna 
a r r ays  a r e  designed t o  d e t e c t  t h e  h o r i z o n t a l  magnetic component of the  
VLF f i e l d s .  S ignals  o r i g i n a t i n g  from U.S. Navy t r a n s m i t t e r s  nea r  
S e a t t l e  and Annapolis were u t i l i z e d  f o r  t h i s  survey. The amplitudes of 
the h o r i z o n t a l  component a r e  measured continuously and displayed a s  
r e l a t i v e  f i e l d  s t r e n g t h s .  An analog output  is provided f o r  recording 
each measurement. 

c) Recording System 

Two recording systems were employed simultaneously dur ing  t h e  
survey. 

1. Chart recorder ,  Model 7155B manufactured by H e w l e t t  Packard 
is used t o  record t h e  aeromagnetic d a t a  i n  p r o f i l e  form. The recorder  
has an even t  marker, con t ro l l ed  by t h e  naviga tor  t o  record c o n t r o l  
poin t  l oca t ions .  The p o i n t s  a r e  numbered i n  f l i g h t  by t h e  opera tor .  



2. The tape recording system c o n s i s t s  of a Sony s t e r e o  c a s s e t t e  
recorder  Model TC 124 and a frequency modulator manufactured by Sabre 
E l e c t r o n i c  Instruments  Ltd. This system records both  VLF-EM measure- 
ments on t h e  l e f t  channel and a l l  i n  f l i g h t  conversat ion between p i l o t ,  
nav iga to r  and ope ra to r  on the  r i g h t  channel. The r i g h t  channel a l s o  
records  an event tone (1000 kHz) con t ro l l ed  by the  naviga tor  t o  in- 
d i c a t e  con t ro l  p o i n t s  loca t ions .  

High F i d e l i t y  c a s s e t t e  magnetic t apes  ( P h i l l i p s  Type) a r e  used 
t o  record  the  i n - f l i g h t  d a t a  and conversation. 

d) Playback System 

The playback system c o n s i s t s  of  a s t e r e o  c a s s e t t e  tape  re- 
co rde r  (Sony TC 124), demodulator and 2 pen s t r i p  c h a r t  recorder  
(M.F.E. Model M-26). To r e t r i e v e  t h e  i n - f l i g h t  t ape  recorded d a t a ,  
t h e  tapes  a r e  replayed,  demodulated and t h e  d a t a  is reproduced i n  
p r o f i l e  form on t h e  s t r i p  cha r t  recorder .  Playback i s  i n  r e a l  t ime 
and a l l  voice recorded information,  con t ro l  po in t s  numbers and tones 
a r e  w r i t t e n  on t h e  s t r i p  cha r t s  during playback. 

e )  Radar Al t imeter  

A Mark 10 r ada r  a l t i m e t e r ,  manufactured by Bonzar Inc.  was 
i n s t a l l e d  t o  measure and d isp lay  h e l i c o p t e r  t e r r a i n  c learance  dur- 
i n g  the  survey a s  an a i d  t o  the  p i l o t  i n  maintaining a cons tant  a i r -  
c r a f t  c learance.  

DATA REDUCTION AND PRESENTATION 

A l l  survey d a t a  a r e  presented on a p lan  map a t  a s c a l e  of 1:25,000. 
Corrected f l i g h t  l ine  and con t ro l  p o i n t s  a r e  drawn and numbered. F l igh t  
l i n e  d i r e c t i o n  is ind ica t ed  a t  t h e  beginning of  each l i n e .  The topo- 
graphic  contour map, used a s  a base map f o r  the  survey,  is used a s  an 
underlay t o  al low ground pos i t ioning .  

a )  Aeromagnetic Data 

The magnetic d a t a  i s  presented a s  isomagnetic contours  of  t h e  
t o t a l  f i e l d  a s  presented  on the Magnetic Contour Map (Drawing No.1). 
Contour va lues  a r e  based on a datum of 57,000 gammas t o t a l  magnetic 
f i e l d  i n t e n s i t y .  The r e s u l t s  a r e  not  cor rec ted  f o r  d iu rna l  v a r i a t i o n s .  

Magnetic va lues  a t  100 gamma i n t e r v a l s  were picked on t h e  in-  
f l i g h t  p r o f i l e  recordings.  These p o i n t s  were then t r ansc r ibed  t o  t h e  
f l i g h t  l i n e  p lan  map wi th  re ference  t o  t h e  f l i g h t  l i n e  and c o n t r o l  
poin ts .  The t r ansc r ibed  po in t s  of equal  magnetic i n t e n s i t y  were then  
contoured. 

b)  Electromagnetic  Data (VLF-EM) 

The recorded VLF-EM da ta  measures t h e  r e l a t i v e  f i e l d  s t r e n g t h  
(ho r i zon ta l  component). A s i g n i f i c a n t  conductive anomaly is ind ica t ed  
by a d e f i n i t i v e  inc rease  i n  the  f i e l d  s t r eng th .  Anomaly loca t ions  a r e  
corresponding t o  t h e  p r o f i l e  width a t  t h e  h a l f  he igh t .  The enclosed 
number wi th in  the  b a r  represents  the  percent  i nc rease  i n  r e l a t i v e  f i e l d  

s t r eng th .  The anomalous loca t ions  a r e  t r ansc r ibed  t o  the  f l i g h t  line 
base a s  was described under aeromagnetic data .  

... /4 



DISCUSSION OF RESULTS 

The r e s u l t s  of t h e  aeromagnetic survey, a s  p l o t t e d  on t h e  Magnetic 
Contour Map, show only modest r e l i e f  with va lues  ranging from 700 t o  
1200 gammas. TWO magnetic f e a t u r e s  a r e  evident  and a r e  cha rac te r i zed  
by an a r e a  of  h igher  frequency magnetic r e l i e f  i n  t h e  south  and a smooth 
magnetic gradient  i n  t h e  north. The 900 gamma contour  gene ra l ly  d iv ides  
these  f e a t u r e s  along a NW-SE t rend .  Several  magnetic low l i n e a r s  a r e  
ev ident ,  the  two most prominent s t r i k e  nor th  from f l i g h t  l i n e  number 
13. A l i n e a r  magnetic d ipole  i s  shown on f l i g h t  l i n e  45 and 46 i n  the  
v i c i n i t y  of Coal Creek. A prominent magnetic h igh  (300 gammas) is lo- 
ca t ed  on l i n e  41. The p a t t e r n  of t h i s  magnetic anomaly i n d i c a t e s  a  
l i m i t e d  s t r i k e  l eng th  i n  an eas t -southeas t  d i r e c t i o n  with a  no r the r ly  
dip.  

The r e s u l t s  of t h e  VLF-EM survey i n d i c a t e  many anomalies a t  t h e  
VLF-EM frequency. The majori ty of anomalies only respond t o  t h e  e lec-  
t romagnetic  f i e l d  r a d i a t i n g  from Annapolis, Maryland. This  s e l e c t i v e  
response suggests  t h e s e  conductors have an e a s t e r l y  s t r i k e .  

One anomaly ( f l i g h t  l i n e  41) shows a s t r o n g  response from both  
t r a n s m i t t e r s ,  S e a t t l e  and Annapolis, sugges t ing  a  south  e a s t  s t r i k e .  

Although many conductors a r e  ind ica t ed  they appear t o  group wi th in  
w e l l  def ined  l i m i t s .  One s t rong ly  conductive a r e a  is shown on f l i g h t  
l i n e s  6 t o  9, a  second a r e a  between l i n e s  23 t o  25. 

The prominent 300 gamma magnetic high has  5 a s soc ia t ed  conductive 
responses,  t h r e e  a r e  pos i t ioned  along the  no r th  and e a s t e r n  gradients .  

A s  an a i d  t o  i n t e r p r e t a t i o n  and assessment of t h e  VLF-EM anomalies, 
copies  o f  t h e  i n - f l i g h t  s t r i p  c h a r t s  a r e  presented.  These show t h e  
r e l a t i v e  h o r i z o n t a l  component f i e l d  s t r eng ths  of  each anomaly wi th  t h e  
response from Transmi t te r  - S e a t t l e  above t r a n s i t t e r  Annapolis. The 
f l i g h t  l i n e  d i r e c t i o n  and number a r e  shown t o  assist i n  c o r r e l a t i o n  with 
t h e  anomaly l o c a t i o n s  depicted on t h e  f l i g h t  l i n e s .  

CONCLUSIONS AND RECOMMENDATIONS 

The a i rborne  Geophysical survey has  provided d a t a  f o r  t h e  compil- 
a t i o n  of a low l e v e l  aeromagnetic contour map showing many small and 
r e l a t i v e l y  weak magnetic f ea tu res  n o t  de tec ted  by t h e  G.S.C. Aeromag- 
n e t i c  s e r i e s  mapping. 

The VLF-EM conductor groups should be inves t iga t ed  on t h e  ground 
u t i l i z i n g  the  VLF-EM method with appropr ia te  VLF Transmi t te r  and g r i d  
o r i e n t a t i o n  toge the r  wi th  geologica l  
chemical follow-up technique. 

J J.T. Walker 
February 18, 1981 



STATEMENT OF QUALIFICATIONS 
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British Columbia do certify that: 

1. I have been an employee of Noranda Exploration Company, 

Limited since May, 1958. 

2. I have held the position of Geophysicist for Noranda Exploration 

Company, Limited, British Columbia since June, 1965. 

3. I am a member of the Canadian Institute of Mining and Metallurgy. 

4 .  I am a member of the Canadian Exploration Geophysical Society. 
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ophysicist 
Exploration Company, Limited 



PROJECT 

TYPE OF REPORT 

a) Wages: 

No. o f  Days 

NORANDA EXPLORATION COMPANY, LIMITED 

STATEMENT OF COST 

CASSIAR CREEK 

AIRBORNE SURVEY 

Rate  p e r  Day $ 102.1769 

Da tes  From: Oct /80 t o  Feb/81 

T o t a l  Wages 16 X $102.1769 

b) Food and A c c o m d a t i o n :  

No o f  days 16 

Ra te  p e r  day $ 9.1625 

Da tes  From: Oct/80 t o  Feb/81 

T o t a l  Cost  16 x $ 9.1625 

c) T r a n s p o r t a t  i o n :  

No o f  days 16 

Ra te  p e r  day $ 211.5925 

Dates From: Oct180 t o  Feb/81 

T o t a l  Cost  16 X S 211.5925 

d )  I n s t r u m e n t  R e n t a l :  

Type o f  l n s t r u m e n t  

No o f  days 

Rate  p e r  day S 

Dates From: 

T o t a l  Cost  

Type o f  l n s t r u m e n t  

No o f  days 

Ra te  p e r  day $ 

Dates From: 

T o t a l  Cost 

DATE JIJNE 24, 1981 



f) Analysis  
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g) Cost o f  preparat ion  o f  Report 
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D r a f t i n g  

Typing 

h) Other: 

T o t a l  Cost 
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