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INTRODUCTION 

Western Geophysical Aero Data Ltd. conducted approx- 
imately 850 kilometers of airborne VLF-Electromagnetometer 
and Magnetometer survey on behalf of Bethlehem Copper Corp- 
oration over their Taseko Lakes project area. The survey 
was flown on April 20, 21 and 24, 1981 utilizing a Bell 206B 
Jet Ranger I1 chartered from Okanagan Helicopters' Whistler 
base. 

The main purpose of the survey was to delineate any 
regional magnetic trends or localized magnetic anomalies 
in an active exploration area with limited bedrock outcrop. 
In addition the VLF-EM field intensity was monitored in order 
to detect and locate any near surface conductivity anomalies 
in the area. 

LOCATION AND ACCESS 

The survey area was a 19 kilometer by 7.5 kilometer 
block of ground centered roughly at latitude 51°27'N and 
longitude 123O36'W, located primarily in NTS 920/5E and the 
Clinton Mining Division (Figure 1). 

west from Williams Lake along highway 20 approximately 60 
miles to Hanceville. From Hanceville a hardpacked road leads 
south to Taseko Lake and crosses the north-west portion of 
the survey area. 

The area is accessible by ground vehicle by travelling 

LOCAL GEOLOGY 

No details concerning the local geology of the survey 
area were provided for the authors. The regional geology 
is described on a Geological Survey of Canada published map 
and presented as Plate 1 in this report. 
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SURVEY GRID 

Eighty-six survey lines, orientated N45OE and spaced 
at approximately 200 meter intervals were required to cover 
the proposed survey area. The actual flight lines as defined 
by the video flight path and data recovery system are ill- 
ustrated on the magnetic contour maps, Figures 2a and 2b. 
One northwest-southeast trending survey line was flown across 
the survey area to tie the N45 E lines together. 

0 
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AIRBORNE W-ELECTROr.IAGNETIC AND PAGNETIC SUFXEY 

This survey system simultaneously mnitors and records the 
output signal f r o m  a proton precession W e t o n e t e r  and .hm VLF- 

EX.1 receivers installed i n  a bird designed t o  be towed 50 feet 
below a helicopter. A gimbal and shock mmted TV canera, fixed 
to  the helicopter M d ,  provides input signal t o  a video cassette 
recorder allowing f o r  accurate f l ight  path recovery by correlation 
between the flight path cassette and air photographs of the survey 
area. A Bonzer mw altimeter allows the pilot  t o  continually 
monitor and control terrain clearance along any f l ight  path. 

Continuous measurements of the earth's to ta l  magnetic f i e ld  

intensity and of the to ta l  horizontal W-EM fie ld  strength of 
t v i n  transu I 'ssion frequencies are stored i n  two independent nodes: 

an analogue s t r ip  chart recorder and a digital  video recovery 
system. A t h e - p e n  analogue power recorder provides direct ,  

unfiltered recordings of the three geophysical i n s t m e n t  out- 

put signals. Correlation between the s t r ip  chart and the video 
2light path recovery tape is controlled via fiducial marks 
c o m n  t o  both systems. 
is  a lso  processed through the onboard dcm-computeF, incorpor- 
ating an analogue to  digi ta l  conve,"cer and a c-cter generator, 
then superimposed dong with real t ine and terrain clearance 
Lzpon the actual flight path video recording to  a l l o w  exact 
correlation between geophysical data and ground location. An 

optional time-averaging f i l t e r  of 1, 2 , 3, 4 or  5 seconds is 
mailable on the vLF-ET.4 data to  provide more  easily contourable 
values i n  noisy areas. The continuous input w e t i c  sign& is 
processed at the ma.Sman A/D converter rate, averaged and up 
dated on the video display every second. Line identification, 

fligllt direction and pertinent survey infomation are recorded 
on the au&o track of the video recording tape. 

The magnetic and electromagnetic data 
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DISCUSSION OF RESULTS 

Approximately 850 line kilometers of airborne survey 
were required to cover the project area. The results of 
the magnetic and electromagnetic surveys are presented in 
contour form over a photomosaic base of the area as Figures 
2a and 2b. The major purpose of the survey was to detect 
and delineate any magnetic or electromagnetic trends which 
could assist in the planning of a systematic geological map- 
ping of the area. 

I VLF-EM SURVEY 

No strong conductive responses were obtained across 
the survey area, either as regional trends or localized an- 
omalies. The anomalies observed are very weak (less than 
20% total field intensity) and possibly a result of spur- 
ious electronic or atmospheric noise. If they are reflec- 
tions of geologically induced conductivity contrasts the 
causitive bodies would be expected to be narrow, high con- 
ductivity units (possibly graphitic or pyrrhotitic) which 
are at or very near the surface. The anomalies occuring 
on lines 45 (Figure 3), 58 (Figure 4), 60 (Figure 5), 66 
(Figure 6) and 70 (Figure 7) reflect such characteristics 
and should only be examined by ground inspection if addit- 
ional encouraging information is available. 

I1 MAGNETOMETER SURVEY 

The magnetometer survey has delineated a number of strong 
magnetic responses which undoubtedly reflect changes in the 
geological environment of the area. The geological infor- 
mation made available to the authors at this time consists 
of the compilation work done by H.W. Tipper, 1978 for the 
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Geological Survey of Canada (G.S.C.). The G.S.C. published 
geology map of the area is too regional to allow for direct 
correlation between the magnetic responses observed and the 
known lithological units. Tipper indicates the majority 
of the survey area is underlain by olivine basalts of the 
Chilcotin Group (upper Miocene or Pliocene) however the 
extreme variations of the magnetic field, as dominated by 
a strong low (Line 66, Figure 8 1 ,  obviously reflect a much 
more complex geology than the G.S.C. maps propose. As the 
video flight path recovery tapes demonstrate the G.S.C. 
conclusion was likely based on limited outcrop information. 

The magnetic contour maps, Figures 2a and 2b show a 
general northwest-southeast trend to the magnetic lineaments, 
roughly parallel to the Taseko and Yalakom fault systems 
mapped to the southwest. The lineaments display numerous 
discontinuties and displacements along their mapped strike 
length, likely reflecting north-south trending cross-faults, 
probably associated with the Taseko and Yalakom faults men- 
tioned above. Interpretted cross-faults are located on the 
interpretation maps Figures 2a and 2b however,until a direct 
correlation between the geology and magnetic responses can 
be established any structural or lithological identification 
is considered questionable. 

The magnetic field north of Fish Lake is much less var- 
iable than the field observed to the south,indicating a large 
area of magnetically similiar lithology. The most prominent 
magnetic features in the area are a number of randomly sit- 
uated, isolated 500 gamma to I000 gamma magnetic highs as 
shown on Figures 2a and 2b and illustrated in profile form 
on Line 52, Figure 9 and Line 13, Figure 10. In plan view 
these features appear roughly circular with irregularly 
shaped halos and likely reflect intrusions of more basic mat- 
erial than the country rocks. The Fish Lake deposit occurs 
along the contact between the country rock and one of the 
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weaker magnetic anomalies. Many similiar magnetic envir- 
onments occur across the northern portion of the survey area 
as illustrated on Figures 2a and 2b. 

SUMMARY AND CONCLUSIONS 

Western Geophysical Aero Data Ltd. conducted 850 km 
of airborne magnetometer and VLF-Electromagnetometer survey 
across the Bethlehem Copper Corporation Taseko Lake project 
during April, 1981. 

A number of small weak VLF-EM anomalies were observed 
across the area. However, in the absence of any additional 
encouraging information, none of these anomalies warrant 
further investigation. 

The magnetic survey clearly delineates a number of mag- 
netic trends generally orientated northwest-southeast across 
an area mapped by the Geological Survey of Canada as oli- 
vine basalt. Numerous cross-striking features indicate prob- 
able cross-faults likely generated by the major Taseko and 
Yalakom faults to the southeast. The magnetic lineaments 
have not yet been correlated to any known geological hori- 
zons or structures henceforth have not been identified in 
this report. 

To the north of Fish Lake the magnetic response stab- 
ilizes to a background value of approximately 59,000 gammas. 
Numerous isolated zones exhibiting a magnetic field inten- 
sity increase are observed across this area. The anomalies 
approximate circles in plan view and exhibit irregular shaped 
magnetic halos suggesting they originate from intrusives 
more basic than the country rock. The Fish Lake deposit 
is located along the contact of one of the weaker magnetic 
anomalies. 

An attempt should be made to identify the magnetic an- 
omalies by correlation between the results of this survey 
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and any drill data, outcrop information and known geology 
of the area. Particular attention should be focused on iden- 
tifying the isolated magnetic highs in the area of the Fish 
Lake deposit. 

With limited outcrop available this regional magnetic 
map can be used as a general guide for tracing magnetically 
defined structures or geological environments. 

Respectfully submitted, 

E. Trent Pezzot, B.Sc., 

GEOPHYSICAL AERO DATA LTD. 
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I n s t m e n t  Specifications 

SABRE AIRWRNE F4AGTETOT ETE? 

Type: Proton Precession 

Range : 20,000 g 2 m  to  75,000 gm1aS 

Repetition Rate:Appmximately 1 second or 3 seconds selected 

output: 

Display: 
Period: 

RESO l u t i  on : 

Detector : 

Operating 
Temperature : 

Dimensions : 

Weight : 

Power %&e : 

by toggle switch 
Designed to  operate into any potentiometric 
chart recorder with 0 t o  0.1 volt scale 
D i g i t a l  dial plus analogue meter 
lfleter records last 1000 A,  2000 X , 5000 X , of 
to ta l  f ie ld  depending on scale selected. Zeroing 
system allows chart recording pen to  be positioned 
anywhere on paper, so that if  the pen is  centred, 
the resulting scales that can be selected are 
+ 500 A , + lo00 , or  + 2500 . These scales 
&e standakl but virtualry all others can be provided. 
Resolution of the i n s t m e n t  i t s e l f  is better than 
1 garma. Ultimate resolution depends on the 
accuracy of the chart recorder. 
Kerosene f i l l ed  coil  approximately 9 cm x 8 cm i n  
diameter. Inductance - 60 millihenries 

Resistance - 7.5 ohms 
Weight - 2.2 Kg. 

I n s t m e n t  - -1OgC t o  +60zC 
Detector - -40 C to  +GO C 

I n s t m e n t  Console - 30 cm x 10 cm x 25 cm 
Towed Bird - 1.7 m x 21 cm diameter 
I n s t m e n t  Console - 3.5 Kg. 

(W-D-I antennae system housed i n  bird with 
magnetometer detector) ' 

!Em 12  volt, 28 amphour lead acid batteries 
Cgelled&ctmlyte 

Towed B i r d  - 30 Q. 
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I n s t m e n t  Specifications 

Source of Primary Field: 

Type of Ideasurement: - 
Nmber of Channels: - 

- 
Type of Sensor: - 

output : - 

Power Supply: 

I n s t m e n t  Console: 

VLF radio stations i n  the frequency 
range of 14 K€Jz t o  30 KHz. 

Horizontal f ie ld  strength 
W; Seattle, Wshington at 18.6 KHz 

Annapolis, IWyland at 21.4 KHz 
Two f e r r i t e  antennae arrays, one for  
each channel, mounted i n  mgnetometer bird. 
0 - 100 mV displayed on t w o  analogue 
meters (one for  each channel) 
recorder output posts munted on rear 
of i n s t m e n t  panel 
E igh t  alkaline 'AA' ce l l s  i n  main 
i n s t m e n t  case (life 100 hours) 
Two 9-volt a lka l ine  t r ans i s to r  batteries 
in  bird ( l i f e  300 hours) 
Dimensions - 30 cm x 10 c m  x 25 cn 
Weight - 3.5 IQ. 
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I n s t m e n t  Specifications 

i) C h a r t  Recorder 
9 - e :  Esterline Angus IEn i sem I11 Bench AC Amneter - 
Flodel: 143 413 B 
Specification: S-22719, %pen servo recorder 
Amplifiers: Three independent isolated DC amplifiers ( 1 per 

Voltmeter Povrer Recorder 

channel) prodding range of acceptable input 
signals 

C h a r t :  10 cm calibrated width 2-fold chart 
C h a r t  D r i v e :  1-lultispeed stepper motor chart drive, Type D850, 

with speeds of 2, 5, 10, 15, 30 and GO cm/hr. 
and cm/n-in. 

Controls: Separate front mounted slide switches for  power on- 
off', chart drive on-off, chart speed cm/hr - cm/min. 
Six position chart speed selector. 
front zero controls for  each channel. 

Power Requirements: 115/230 volts AC at 50/GO Hz ( Approx- 
imately 30 VA) 

Kriting System: Disposable fibre tipped ink cartr idge 
(variable colors) 

Dimensions: 38.6 cm x 16.5 cm x 43.2 crn 
Veight : 9.3 I@. 

Individual 

ii) Digi ta l  Video Recordine; 3jstern 
Type: L.11. Microcontrols Ltd. IbKcroprocessor Contml Data 

FJodel: MIX - 68 
Power Requirements: 10 - 14 volts dc, 1~a;Cinwn 2 amps 
Input Sigrid: 3, 0 - 100 mlt d c signals 

1, 0 - 25 volt d c signal 
!.?icropmcessor: Flotorola 147-6800 
CRT Controller: Notomla 1.C-6845 
Character Generator: €.lotomla PEiiI-6670 
Analogue/Digital Convertor: In te rs i l  7109 
Nultiplexer: Inters i l  M 6208 
D i g i t a l  Clock: National €4N 5318 chip 

9 volt internal rechargeable nicltle-cadrim 
battery 

relay contact and audio output 

Acquisition System 

Fiducial Generator: internally variable time set  controls 

Dimensions: 30 cm x 30 cm x 13 cm 
!,leight: 3 I& 

GEOPHYSICAL AERO IXTA LTD 
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I n s t m e n t  Specifications 

i) T.V. Camera: 
Nodel: RCA TC2055 Vidicon 
Power Supply: 12 volt dc 
Lens: variable, selected on basis of expected terrain 

clearance 
Mounting: Gimbal and shock mounted to  housing - housing bolted t o  helicopter sldd 

ii) Video Recorder: 
IIodel: Sony SLO - 340 
Power Supply: 12 -Jolt dc / 120 volt AC (60 Hz) 
Tape: Betamex 2' video cassette - optional length 
Dimensions: 30 cm x 13 m x 35 cm 
Weight: 8.8 Kg 

, Audio Input: Filicropbne i n  - GO db low impedance microphone 
Video Input: 1.0 volt P-P, 7 5 R  irnbdlanced, sync negat ix  

froin camera 
iii) Altimeter: 

Uodel: Bonzer 14k 10 Fkdar Altimeter 

Output: 0 - 25 volt  ( 1 volt / loo0 feet ) dc signal sp l i t  

1:ounting: fixed to  T.V. camera housing, attached to  helicopter 

P O V E ~  Supply: 12 - 25 volts dc 

t o  microprocessor and analogue meter 

skid 
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A i  rborne VLF and geochemi ca l  surveys were flown by Western Geophysical 
Aero Data Ltd. i n  April 1981. Results a r e  contained i n  the enclosed 
r e p o r t  by Messers E. Trent Pezzot B.Sc. and G . E .  White, P.Eng. The 
t o t a l  c o s t  of the program was $19,980, a s  per invoices  from Western 
Geophysical Aerodata Ltd. 

The  t o t a l  a r ea  surveyed measured 14060 Ha (7.5 x 19 km) which inc ludes  
Eko 1 t o  9 mineral c la ims (4500 Ha). Work f o r  a t o t a l  o f  $2,200 i s  

t o  E k o  9 mineral c la ims.  Enclosed i s  a loca t ion  
ng  the loca t ion  of  the survey i n  r e l a t i o n  t o  Eko 1 

ea rnedfo r  each Eko 
map (1/50,000) show 
t o  9 mineral claims 

Si  gned : 2, 
A . M .  Pauwel s 
P r o j e c t  Geologis t  , 

Endorsed : 

M. J .  Osatenko 
Senior  Geologis t  

Approved for 
Release by: dJ- /I)., & 

/ 
/ G.Harden, 

Ranager Explorat ion 
Western D i s t r i c t  




