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McPHAR GEOPHYSICS 

REPORT ON THE 

COMBINED AIRBORNE MAGNETIC 

AND ELECTROMAGNETIC SURVEY 

ON THE EBL AND KAJUN CLAIM GXCUPS 

XN THE 

BARRIERE AREA 

KAMLOQPS MINING DISTRICT 

BRITISH COLUMBIA 

FOR 

WESTERN MXNES LIMITED 

1.  g N T R Q D U C T P O N  

A t  the ruguert of Mr. C. H. See, exploration goologirt for 

Wartsin Miner Limited, we b v o  completed 8 codinad airborne slectro- 

magnetic a d  magnetic euxvey os tho EBLurd Kajun Claim Ormapst in t h e  

Barriere area, Kamloopr IMUniag Mvirion BriMrh Columbia. The rurvey 

at- is located approdmrtely 20 d l e r  west of Adam8 Lake, Britirh Columbia 

and is rituatod at 51Q 15' Latitude and l W O  45'W Longitude. 

The area ir d e w l a i n  by late Paletm-Ae rneta-rediment8 and mete- 

valernics bf the Cache Creek Group. Low grade Qfsreminrted mineralisation 

occ'tu8 within the rehiits, and small p d r  of marsire rulphider occur in a b r n  

8qU(snce# ar the idrU8fVe CQnt8Ct i8  approached. Lenre8 of W S S i V e  gale- 
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EBL Group (Cont*dd) 

CIairn Name 

EBL 13 - 18 

EBL 19 .* 20 

EBL 21  

EBL, 22 - 2$ 

EBL 29 

EBL 30 

EBL 31, 32 

GEL 33 

ZBL 34 - 36 

EBZ. 37 - 38 

EBL 86,89 -90 

Broad 1 - 6 

REM 1 - 4 

REM 5 

XEM 6 

REM 7 .. 12 

TtEM 113 - 1 4  

REM 1 5  -18  

EBL 93 Ft. 

EBL 94 Fr. 
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LOCATION M A P  

CLAIM GROUP 

WESTERN MINES LJMITED 

0 

E.B.L. & KAJUN CLAIM GROUPS 
BARRIERE AREA , KAMLOOPS M.D., B.C. 

SCALE j 1:50,000 

r 
K A J U N  

CLAIM GROUP 

Fig. I - 



GENERAL NOTES ON 

AIRBORNE ELECTROMAGNETIC 

AND MAGNETIC SYSTEMS 

A. E Q U I P M E N T  

The electromagnetic and magnetic units a r e  the 

primary instruments used in the McPhar combined survey system which 

is designed for use in a Bell Jet Ranger 206B Helicopter. Ancillary equip- 

ment consists of a radio altimeter, a frame camera,  an intervalometer- 

fiducial numbering system and a light beam recorder. 

I)  H-400 Electromagnetic Unit 

The H-400 is a sequential transmission dual frequency (340 Hz 

and 1070 Hz) electromagnetic unit that measures the quadrature response of 

a conductor. 

Two iron-cored coils mounted in specially design fiberglas landing skids 

a r e  used to create the primary field which i s  essentially a horizontal dipole. 

A fiberglas airfoil containing the receiver coil i s  towed behind and below 

the aircraft  giving a transmitter -receiver separation of approximately 400 

feet. 

position to be maximum coupled to the primary field. 

chosen for the receiving coil since the vertical component of the atmospheric 

noise is usually an order of magnitude lower than the horizontal component. 

Sequential dual-frequency EM operation i s  employed together with t ime 

sharing for a proton magnetometer. 

at each frequency followed by an additional one third second for a magnetic 

readout. 

channels of the recorder. 

In the absence of a conductor, the quadrature response i s  zero. 

The dipole axis of the receiver system i s  vertical and i s  flown in a 

A vertical axis was 

The cycle consists of one third second 

The quadrature response at  each frequency is recorded on two 

. . - .. . I . 
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11) Proton Magnetometer 

A Geometrics G806 airborne proton precession magnetometer 

is used to record the variations in the earth's total magnetic field. 

sensing head of this unit is  mounted in a second airfoil towed approximately 

50 feet beneath the helicopter. 

gamma when pulsed at one second intervals. 

has the advantage of reading the absolute value of the earth 's  magnetic 

field and is almost completely free of drift o r  variations due to temperature 

o r  environmental changes. 

as the electromagnetic response for ease of correlation. 

The 

This instrument has a sensitivity of one 

The proton magnetometer 

The magnetic data a r e  recorded on the same chart 

111) Ancillary Equipment 

A Bonzer doppler radio altimeter provides a continuous ground 

clearance profile. 

driven by the intervalometer-fiducial unit which synchronizes the individual 

frames with the time events on the recorder. 

of 450 feet, the intervalometer is programmed to provide 20% overlap on 

each camera frame. 

path. 

Flight path coverage is obtained by a frame camera 

At the standard flying height 

This results in a continuous record of the flight 

At greater heights, there is proportionally more overlap. 

B .  D A T A  R E C O R D I N G  & C O M P I L A T I O N  

A light-beam recorder employing a heat-sensitive paper is  

used to record the data. 

instantaneous response to the incoming signals and the recorder time lag 

is essentially zero. 

Century 444 Recorder. 

High-sensitivity galvanometers give almost 

The recorder normally employed is the 6 channel 

With  the actual flight record oriented so that the f i  ducial numbers 

increase from left to right, the 4.1 inch t race width has been divided by 10 

major grid lines with zero at  the bottom and 10 at the top. 

divisions a r e  in turn divided by five division lines which appear a s  lighter 

lines on the chart. 

a r e  identified as follows: 

These major 

Except where noted on the individual records,  the traces 
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I) 340 & 1070 Hz Quadrature EM Response 

The EM transmitting coils in the 400 Series EM System a re  

operated at two frequencies, 340 Hz and 1070 Hz, on a time share basis. 

A double-tuned receiving coil mounted in the towed receiver bird detects 

both frequencies. The quadrature o r  out-of-phase response detected at 

each frequency is recorded on the analogue s t r ip  chart and positive out- 

of-phase response, normally indicative of the presence of a conductor, 

is  indicated by an upward excursion of the trace. 

These two primary information traces a r e  centred on the one 

and the two unit grid lines respectively. 

The values of the out-of-phase EM response at the two 

frequencies is  recorded in parts per thousand (ppt) of the primary field 

a t  the receiver. 

easily recognized in most conditions. 

recorder chart which corresponds to 1 ppt is dependent upon the sensitivity 

setting of the receiver. 

40 ppt can be employed depending upon the "geologic noise" in the a rea  

surveyed. 

The higher sensitivity setting, 5 ppt, may be used under low noise conditions 

where relatively small  anomalous responses may be significant. 

sensitive settings, 20 ppt o r  40 ppt, can be used where the opposite 

conditions a r e  anticipated. 

flight report and the amplitude of the positive deflection representing a 

quadrature response of 10 ppt is recorded on the flight calibration for 

each frequency. 

Anomalies of 1000 ppm (parts per million) o r  1 ppt a r e  

The amount of deflection on the 

Sensitivity settings of 5 ppt, 10 ppt, 20 ppt and 

In most survey operations, a sensitivity of 1 0  ppt is used. 

Less 

The sensitivity setting is recorded on the 

11) Magnetometer 

The magnitude of the earth 's  total magnetic field is recorded 

on both a fine scale ( 0  to100 gammas) and a coarse scale ( 0  to 1000 gammas). 

Each scale is adjusted to  provide a full scale deflection of the ten major 

units on the recording chart. 

lines i s  usually centred on grid Line 0. The exact zero and full scale 

The position of the coarse and fine scale 
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deflection positions can be checked from the flight calibrations. 

Since the value of the earth 's  magnetic field is  a five digit number, the 

operator records the value of the f i rs t  two digits on the flight report. 

111) Fiducials 

Fiducials a r e  indicated by vertical lines appearing at  the 

bottom of the chart. 

to indicate every tenth fiducial. 

a camera frame,  so  that the tracking film can be correlated with the data 

recorded on the chart. 

These lines a r e  interpreted by a reversed marker  

Each fiducial marking corresponds with 

IV) Altimeter 

The t race  appearing across the upper portion of the chart is  

a monitor of te r ra in  clearance. 

calibration scale for this t race is  recorded for each flight. 

The altimeter scale is non-linear. A 

C .  DATA P R E S E N T A T I O N  

I) H-400 Frequency EM Results 

Electromagnetic anomalies result from areas  on, o r  in, the 

ground which a r e  electrical conductors. 

include sulphide mineralization, graphitic formations and fault o r  shear 

zones which often contain electrolytes. 

include poorly conductive sulficial materials such a s  saline waters,  swamps 

and wet clays. 

and may obscure responses fromunderlying mineralized zones. 

Geological sources of conductivity 

Other sources of conductivity 

The surficial anomalies sometimes extend over large a reas  

The presentation used on the p l an  maps has been developed to 

show the three primary characteristics of each individual response. 

This accomplished by the numerals and letters adjacent to each anomaly 

symbol. 

describe the anomaly, but for detailed interpretation, it is best to study 

the actual flight trace. 

For most purposes, these characteristics a r e  sufficient to 
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a )  Width, Shape and Peak 

The letters 'A' ,  'B' , 'C'  and 'D' a r e  used to illustrate the 

recorded shape of the EM response which approximates on the following 

curve types. The bar coinciding with the flight line represents the half- 

height width of the EM response on the 340 Hz t race and the circle symbol 

represents the position of the anomaly peak. 

in the map legends. 

The symbols used a r e  illustrated 

b) Amplitude 

The amplitude of the peak response at  340 Hz is shown in 

parts per thousand (ppt). 

resulting in various amounts of deflection on the trace representing 1 ppt, 

the amplitude indicated on the map is always in units of par ts  per thousand. 

Although various sensitivity settings may be used, 

c) Apparent Conductivity Ratio 

The ratio of the response a t  340 Hz compared to the response 

Generally, ratios less  than 0.5 at 1070 Hz is shown as the third parameter. 

indicate poor conductivity while those greater than 1.0 indicate good to 

excellent conductivity. However, it should be noted that this ratio is  a 

measure of the 'Apparent Conductivity' and varies with the product of the 

size and conductivity, where the size is usually a squared function. The 

significance of the calculated ratio i s  obviously dependent upon the amplitude 

of the response, with the reliability decreasing with very low amplitudes. 

d) Evaluation 

The response obtained from a conductive body is influenced 

by a variety of factors which include its conductivity, permeability, size,  
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depth and attitude. 

the body (angle of attack) is  an important variable. Consequently, the 

amplitude and shape of the response cannot be regarded as  an absolute 

interpretational grading or  classification. 

interpretational value a s  illustrated in the following examples. 

i) 

of massive sulphides), striking perpendicular to the flight line ,would give 

r ise  to a strong, sharp response with a high conductivity ratio. A typical 

characteristic would be: A, 10, 1.2. 

ii) 

from a vertical sheet would change from A to B to C; the magnitude of 

response could increase while the ratio may decrease (i. e. C, 11, 1.0). 

iii) 

D category. 

the size-conductivity product and can vary over a wide range. 

response from poorly conductive overburden would be: D, 4 ,  0 . 3 .  

In addition, the angle at which the flight lines cross 

However, they a r e  of definite 

A vertical sheet of good conductivity material  (such as a vein 

A s  the angle of attack decreases,  the shape of the response 

An extensive flat horizontal sheet wil l  show a response of C o r  

The amplitude and 'Apparent Conductivity' will  be a function of 

A typical 

Because of the large number of parameters that influence 

EM response, the anomalies obtained from airborne surveys should be 

evaluated in the light of all geological, geophysical and physiographical 

data before embarking on field investigations and follow up work. 

11) Magnetometer Results 

The magnetic data usually a re  presented in contour form. 

The contours represent lines of equal intensity of the earth's magnetic 

field. 

correlations can easily be recognized. 

In this way, regional structures as well a s  local electromagnetic 

I 








