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INTRODUCTION

During the period from November 23 to December 9, 1986 

airborne magnetic and Mark VI INPUT surveys were carried out 

over the 21 claims which make up the Abagold Property by Questor 

Surveys Limited of Mississauga, Ontario. The surveys in question 

are actually a small portion of a much larger survey area which 

is benificially held by Glen Auden Resources Limited.

PROPERTY. LOCATION and ACCESS

In June of 1986 Abagold Resources Inc. entered into a 

joint venture agreement with Glen Auden Resources whereby Abagold 

has the right to earn a 50?6 interest in the St. Laurent Town 

ship Property by carrying out a specified amount of mineral 

exploration.

The St. Laurent Township property consists of 21 unpat- 

ented raining claims which are listed in the accompanying tech 

nical data statement. These claims are situated in the central 

portion of St. Laurent Township some 60 airrailes northeast of 

Cochrane, Ontario and roughly 3 miles west of the Ontario/ 

Quebec border (see frontispiece).

Access to the property is by helicopter from Cochrane, 

Ontario.
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PREVIOUS WORK

Newmont Exploration of Canada Ltd, has filed for assess 

ment credits airborne magnetic and electromagnetic surveys 

which covered the ground presently held by Abagold Resources 

Inc. While a number of magnetic anomalies were encountered, 

no electromagnetic anomalies were detected on what is now the 

Abagold Property.

No other work is known to have been carried out on the 

claims in question.

Immediately east of the Abagold Property Oreina Resources 

Ltd. holds a 36 claim property under a similar Joint Venture 

agreement with Glen Auden Resources Limited. Linecutting and 

ground geophysics are known to have been carried out in 1986.

Roughly 2.7 kilometers south-southeast of the southeast 

corner of the Abagold property Asarco Exploration Co. of Canada 

Ltd. drill tested an electromagnetic anomaly encountering anom 

alous copper and nickle mineralization associated with a diorite 

intrusive.

REGIONAL GEOLOGY

St. Laurent Township is situated in the northwestern portion 

of the Abitibi Subprovince referred to as the Burntbush Greenstone 

Belt. As the region is covered by extensive, thick, Pleistocene 

glacial and glaciolacustrine deposits few details of the regional

MOUNTJOY EXPLORATION AND CONSULTING SERVICES
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geology are known. Regional geology maps such as Ontario 

Department of Mines Map 2161 are therefore based, in large 

part, on geomagnetic interpretation along with only scattered 

areas of bedrock exposure (see Fig. l, page 3)*

Regionally the Burntbush Area is underlain by Early 

Precambrian (Archean) supracrustal rocks of volcanic and sed 

imentary origin which have been intruded by Archean felsic 

and mafic intrusives.

Regionally extensive oxide facies iron formation are the 

most striking geomagnetic features and provide the best indica 

tion of regional geological trends under the extensive pleisto 

cene deposits.

The Burntbush Greenstone Belt is tenatively interpreted 

to be synformal with the iron formations which extend from the 

Casa-Berardi area in Quebec through Bradette, Noseworthy, 

Hoblitzell, and Blakelock Townships being repeated on the south 

limb through Newman, Tomlinson, Hurtubise and St. Laurent Town 

ships.

The area between the north and south limbs are interpreted 

to be underlain by felsic to intermediate metavolcanic rocks 

and felsic intrusives, while south of the south limb mafic 

metavolcanic rocks predominate.

Regionally the supracrustal rocks are thought to strike 

from east-northeast to northeast with very steep dips.

MOUNTJOY EXPLORATION AND CONSULTING SERVICES
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Economically, the Abagold Property is situated roughly 

28 kilometers southwest of the recent Inco/Golden Knight 

"Golden Pond" discovery in Casa-Berardi Township and l? kilo 

meters southeast of Newmont's recent discovery in Noseworthy 

Township (.116 ozs/ton Au over 25 ft. including 0.2? ozs/ton 

Au over 8 ft.) 1 .

SURVEY METHODS

The survey aircraft utilized for these surveys was a 

"Short Skyvan" with Canadian registration C-GDRG.

The airborne surveys were carried out utilizing a Mark VI 

INPUT Electromagnetic System and a Geometrics G-813 Proton 

Precission Magnetometer with a sensitivity of l nT. Ancillary 

equipment included a Sonotek SDS 1200 Data Acquisition System; 

a RMS GR33 Analogue Recorder; a 35mra Camera; an Intervalometer; 

a Fiducial System and a Sperry Radar Altimeter.

A Geometrics G-826 recording base station magnetometer 

was set up at the survey base in LaSarre, Quebec. This unit 

was used to monitor the diurnal variations in the earth's 

magnetic field in order to ultimately correct the survey data.

The flight line spacing over the block averaged 100 meters 

and approximately 29.9 line kilometers were flown over the 

Abagold Property.

l Discoveries Heating Up Activicty in the Casa-Berardi - Joutel 
Lingeris Belt, article by James Borland, Northern Miner, 
May 1985 P. B12-13.
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During the survey the aircraft maintained a terrain 

clearance ae close to 122 meters as possible while maintaining 

an airspeed of 110 to 120 knots which results in a reciever 

coil (bird) terrain clearance of 55 meters.

Traverse lines are commonly flown in alternate flight 

directions to allow for interpretation of dipping conductors.

The flight lines were oriented at 020 degrees true 

azimuth.

For a much more detailed description of the survey pro 

cedures as well as interpretation procedures the reader is 

referred to appendicies A through H inclusive which have been 

written by Marcel H. Konings, P.Eng., who is the chief geo 

physicist for Questor Surveys Limited.

SURVEY RESULTS

The results of the surveys are presented on the accom 

panying maps entitled "Airborne MK VI Input Survey", "Total 

Magnetic Intensity Survey" and "Calculated Vertical Magnetic 

Derivative". The ground scale used for each of these survey

maps was l :20,000*

Magnetic suceptibility varies from in excess of 60,100 nT 

to less than 58,760 nT.

The magnetic survey has clearly defined two areas of high 

magnetic suceptibility.
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Th e weaker of the two, which has values in excess of 

59,500 nT, is situated in the northern portion of the property. 

This anomaly strikes across the entire width of the property 

at roughly 065 degrees true azimuth with an apparently steep 

south-southeast dip. The interpreted cause of this anomaly is 

magnetite rich, oxide facies iron formation.

The second anomaly which is situated in the southeast 

portion of the property has a magnetic suceptibility in excess 

of 60,100 nT. This anomaly strikes roughly 130 degrees with an 

apparently steep dip to the southwest. Similarily the interpreted 

cause of this anomaly is oxide facies iron formation.

The Airborne Mark VI Input Survey successfully located 

a /f channel anomaly, a pair of 3 channel anomalies, and a pair 

of 2 channel anomalies on the Abagold Property which are inter 

preted to be caused by a bedrock source. An additional 19 one 

and two channel responses have been attributed to conductive 

surficial features.

For ease of location and description the Input anomalies 

are numbered using the flight line numbers followed by the 

anomaly letter given in the upper left corner of the anomaly 

symbol on the map.

Anomaly 10090B is an isolated four channel response with 

an apparent conductivity-width of 1.8 Siemens. The anomaly is 

situated in the extreme northeast corner of the property on the
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north edge of the aforementioned magnetic which crosses the 

northern portion of the property. Anomaly 10050C is situated 

roughly 625 meters on strike, west-southwest, of Anomaly 

10090B. This three channel response, with an apparent cond 

uctivity-width of 2.1 Siemens, is similarily situated on the 

north edge of the northern magnetic anomaly. As a result both 

anomalies are interpreted to be caused by lenses of sulphide 

facies iron formation.

Anomaly 1011+00 is a three channel response, with an 

apparent conductivity-width of 3*8 Siemens, which appears to 

be closely associated with the magnetic anomaly located in the 

southeast portion of the claim group.

Anomalies 10130D and 10120D are both situated roughly 

160 meters west-northwest of anomaly lOllfOC. These anomalies 

are both at the same location and are essentially the same 

anomally. Both are two channel responses with an average appar 

ent conductivity-width of 2.75 Siemens.

Anomalies 10120D, 10130D and lOllfOC are similarily inter 

preted to represent a lense of sulphide facies iron formation.

Structurally it is very tenatively interpreted that 

anomalies 10120D et. al. are actually the faulted continuation 

of the same regional iron formation which in the northern portion 

of the property hosts anomaly 10090B. For this to be true it 

would mean that a northeastern trending fault showing a

MOUNTJOY EXPLORATION AND CONSULTING SERVICES
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considerable dextral offset would have to pass through the 

magnetic low in the southwest corner of the property and 

continuing through the low in the central portion of the prop 

erty. To achieve the considerable offset and slight rotation a 

second north trending fault with a sinistral offset is inter 

preted to pass roughly 800 meters east of the southeast corner 

of the Abagold Property. It must be noted again that this 

interpretation is very tenative and firm geological informa 

tion is needed but is as yet lacking.

CONCLUSIONS/RECOMMENDATIONS

The airborne surveys have successfully enhanced the 

geomagnetic understanding of the area and the Mark VI Input 

Survey has located three definate bedrock targets which had 

previously gone undetected.

The author respectfully recommends follow-up linecutting 

and ground geophysics to locate the anomalies detected during 

this survey.

Contingent on the results of the ground geophysics 

diamond drilling and or overburden drilling are also recommended.

Respectfully submitted,

February 3,1987.
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I, John E. Mountjoy of Timmins, Ontario do hereby certify 

that :

1) I hold a Bachelor of Science degree (1980) in geology 
from Brock University, St. Catharines, Ontario.
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March 1981, working for Hollinger Argue Limited and Labra 
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Association of Canada as well as a Fellow of the 
Geological Association of Canada.
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in this report on my training and experience working 
in the Timmins Area.
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to recieve any interest other than professional compensation.

February 2,1987. 
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APPENDIX A 

BARRINGER/QUESTOR MARK'VI INPUT(R) AIRBORNE ELECTROMAGNETIC SYSTEM

INPUT (^Nduced pulse Transient) is a time domain airborne 

electromagnetic survey system which has been used for over two 

million kilometres of survey, accounting for over 70 percent of all 

airborne electromagnetic (A.E.M.) flown world-wide.

The INPUT apparatus consists of a vertical axis transmitting 

loop surrounding the aircraft, a towed 'bird 1 containing a 

horizontal axis receiving coil oriented parallel with the direction 

of flight, and inboard electronics which control the system timing 

as well as performing the required signal processing and recording. 

Electric current pulses are applied to the transmitter coil in 

alternating polarity directions (Figure A2). The resultant 

electromagnetic field induces eddy currents in conductive 

terrestrial materials which in turn generate secondary, time 

varying, magnetic fields which induce electrical currents in the 

receiver coil. The decaying secondary magnetic field is repeatedly 

detected and measured by the receiver coil during the intervals 

when no current is circulating through the transmitting loop, ie: 

in the absence of the primary electromagnetic field. This 

.measurement technique achieves a high signal-to-noise ratio.

The time-amplitude relationship of the transient secondary 

field is controlled by the conductor dimensions, conductivity, 

orientation, and position, or distance relative to the INPUT 

system. Terrestrial materials which have a higher conductivity-
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thickness demonstrate a longer secondary field decay persistence. 

This physical quality is often associated with massive sulphides as 

well as with graphite. In comparison, horizontally layered 

surficial conductive materials usually exhibit a more rapid 

secondary field decay. A quantitative evaluation of the 

conductance of an INPUT anomaly can therefore be made by a 

comparison of the associated secondary field decay with an 

empirically-derived standard. For purposes of decay-time analysis 

and conductance evaluation, the secondary field is sampled over six 

consecutive and discrete time intervals (Figure A3). The average 

value of the secondary field during each of these intervals is 

averaged over a number of measurement cycles, and the resultant 

running-average value for each time-channel is systematically 

recorded in analogue and digital formats.
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INPUT System Characteristics

The INPUT receiver sensor is towed approximately 93 metres 

behind and 68 metres below the aircraft at a survey airspeed of 110 

knots. The actual position of the bird is dependent on the 

airspeed of the survey aircraft, as can be seen in Figure Al. For 

the Trislander, Skyvan and DC-3 aircrafts, airspeeds average 110 

knots.

EFFECT OF AIR SPEED ON BIRD POSITION

100m -

120m
20m 40m 60m 80m 100m 120 metres

Figure Al
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INPUT TRANSMITTER SPECIFICATIONS

Pulse Repetition Rate 

Pulse Shape 

Pulse Width 

Off Time

180 pps. 

half-sine 

2.0 ms. 

3.56 ms.

Output Voltage 

Output Current 

Output Current Average

75 V. 

240 A. 

54 A.

Coil Area 

Coil Turns

Electromagnetic Field 

Strength (peak)

186 ra.* 

6

267,840 amp-turn-meter'

INPUT SIGNAL 

TRANSMITTED PRIMARY FIELD

8.66

Figure A2
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INPUT RECEIVER SPECIFICATIONS
UlL-l^-T-Tl.-LI Lj:m,-m T

Sample Gate

CH l 

CH 2 

CH 3 

CH 4 

CH 5 

CH 6

Windows Widths 
(centre positions)

300 usec. 200 M sec,

500 200

800 400

1200 400

1700 600

2300 600

Integration Time Constant 1.2 sec.

Receiver Features: Power Monitor 50 or 60 Hz

50 or 60 Hz (and harmonic) Filter

VLF Rejection Filter

Spheric Rejection (tweak) Filter

SAMPLING OF INPUT SIGNAL

I i l

——— Channel width
-—— Chinnel c.nli.i

Figure A3 
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DATA ACQUISITION SYSTEM 

Sonotek SDS 1200 

Includes time base Intervalometer, Fiducial System

CAMERA

Geocam 75 SF

35 mm continuous strip or frame

TAPE DRIVE

DIGIDATA MODEL 1139 

9 TRACK 800 BBI ASCII

OSCILLOSCOPE

Tektronix Model 305

ANALOGUE RECORDER

RMS GR-33

Heat Sensitive Paper (33cm)

Recording 10 Channels: 50-60 Hz Monitor, 6 INPUT Channels, 

fine and coarse Magnetics and Altimeter. Also, time, fiducial 

numbers, latitude and longitude (optional), timing lines, 

centimetre spaced vertical scale marks and line numbers are 

imprinted on the paper.

ALTIMETER

Sperry Radar Altimeter
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GEOMETRICS MODEL G-813 PROTON MAGNETOMETER

The airborne magnetometer is a proton free precession sensor 

which operates on the principle of nuclear magnetic resonance to 

produce a measurement of the total magnetic intensity. It has a 

sensitivity of 0.1 gamma and an operating range of 17,000 gammas to 

95,000 gammas. The G-813 incorporates fully automatic tuning over 

its entire range with manual selection of the ambient field 

starting point for quick startup. The instrument can accurately 

track field changes exceeding 5,000 nT and for this survey has an 

absolute accuracy of 0.5 nT at a l second sample rate. The sensor 

is a solenoid type, oriented to optimize results in a low ambient 

magnetic field. The sensor housing is mounted on the tip of the 

tail boom supporting the INPUT transmitter cable loop. A 3 term 

compensating coil and perma-allow strips are adjusted to counteract 

the effects of permanent and induced magnetic fields in the 

aircraft.

Because of the high intensity electromagnetic field produced 

by the INPUT transmitter, the magnetometer and INPUT results are 

sampled on a time share basis. The magnetometer head is energized 

while the transmitter is on, but the read-out is obtained during a 

short period when the transmitter is off. Using this technique the 

sensor head is energized for 0.80 seconds and subsequently the 

precession frequency is recorded and converted to gammas during the 

following 0.20 second when no current pulses are induced into the 

transmitter coil.
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APPENDIX B

AIRCRAFT

Manufacturer

Type

Model

Canadian Registration

Dat of INPUT Installation

Figure Bl

Short Brothers Ltd., 

SHORT SKYVAN 

SH-7 Series 3 

C-GDRG 

October 1981

Modifications:

1) Nose, tail and wing booms for coil mounting;

2) Long range cabin fuel tank: 8 hours of air time;

3) Winch, camera and altimeter ports;

4) Sperry C-12 navigational system;

5) Doppler navigationsal system (optional);

6) Capable of spectrometry;

7) Modified hydraulic driven generator system.

The SKYVAN is a short take-off and landing aircraft. It is 

powered by two low maintenance turbine engines. The configuration 

of the aircraft provides for easy installation of equipment and 

extra fuel capability. These factors have made the SKYVAN a 

reliable and efficient geophysical survey aircraft.
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APPENDIX C

CALIBRATION OF THE SURVEY EQUIPMENT

The major advance made during the transition from the INPUT 

MK V to the MK VI Model has been the ability to calibrate the 

equipment accurately and consistently.

At the beginning of each survey flight, the calibration of 

the survey equipment is performed by the following tests:

1) zero the 6 channel levels;

2) altimeter calibration;

3) calibration of INPUT receiver gain;

4) aircraft compensation;

5) record background EtM. levels at 600m;

This sequence of tests are recorded on the analogue records 

and may be repeated in midflight given that the duration of the 

flight is sufficiently long (Figure CI). At the termination of 

every flight, the calibration of the equipment is checked and 

recorded for any drift that may have occurred during the flight.

Channels l to 6 are.zeroed on the analogue record by first 

placing the INPUT receiver into calibration mode, which isolates 

the receiver from any bird signal. Then, the channels are adjusted 

so that they are evenly spaced 5mm. apart with channel 6 positioned 

on the first half cm. line at the top of the record.
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The magnetic data is recorded on two scales, a fine and a 

coarse scale. The two scales are permanently set BO that a full 

scale deflection of 100 nanoTeslas is equivalent to 10 cm. on the 

fine scale and a shift of 2 cm. indicates a 1000 nanoTesla change 

on the coarse scale.

The aircraft altimeter is calibrated so that an altitude of 

122 m. is positioned at the centre of the analogue records, on the 

15 cm. line. This is the nominal flying height of INPUT surveys, 

wherever relief and aircraft performance are not limiting factors. 

A cm. above the 122 m. level corresponds to an altitude of 153 m. 

and a cm. below correlates with 91 m. in altitude.

The INPUT receiver gain is expressed in parts per million of 

the primary field amplitude at the receiver coil. At the 'bird 1 , 

the primary field strength is maintained at 1.05 volts peak. The 

gain of the receiver is calibrated by introducing a calibration 

signal at the input stage of 4.0 mV. This signal should cause an 

8 cm. deflection on all 6 traces, which translates to a sensitivity 

of:

((4 x 10 volts/1.05 voltsJ/8 cm) x 10 ppm * 475 ppm/cm

In aost towed-receiver airborne E.M. systems, variations in 

the position of the receiving coil 'bird 1 in relation to the 

aircraft generates a source of noise and needs to be taken account 

of before every survey flight is initiated.

The noise is the result of.spurious eddy currents in the 

frame of the aircraft, which have been induced by the primary 

electromagnetic field of the INPUT system.
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Compensation is the technique by which the effects of the 

noise are minimized. A reference signal obtained from the primary 

field at the receiver coil is utilized to compensate each channel 

of the receiver for coupling differences caused by bird motion 

relative to the aircraft. This signal is proportional to the 

inverse cube of the distance between the bird and aircraft.

Compensation procedures are carried out at an altitude of 

600 metres in order to eliminate the influence of external 

geological and cultural noise. Coupling changes are induced by 

pitching the aircraft up and down to promote bird notion. The gain 

of channel 5 is increased to dramatize the effect of the bird 

swing. The compensation circuitry is then appropriately tuned to 

minimize tbe effect of bird motion on the remaining channels. 

Phase considerations of channel 5 relative to the other channels 

dictates whether sufficient compensation has been applied. If the 

channels are in-phase with channel 5 during this procedure, an 

over-compensated situation is indicated, whereas, out-of-phase 

would be indicative of an under-compensation case.

The background levels of the E.M. channels are recorded at 

the 600 metre altitude. They are used to determine the drift that 

may occur in the E.M. channels during the progression of a survey 

flight. If drift has occurred, the E.M. channels are brought back 

to a levelled position by use of the linear interpolation technique 

during the data processing.
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TIME CONSTANT OF THE INPUT SYSTEM

The time constant, is defined as the time for a receiver 

signal (voltage) to build up or decay to 63.21 of its final or 

initial value. A longer time constant reduces background noise but 

also has the effect of reducing the amplitude of a signal as well 

as the resolution of the system. A time constant of 1.1 sec. has 

been found to be the optimum value.

The time constant is periodically verified for continuity. 

It can be measured from the exponential rise or decay of the 

calibration signal, recorded during the calibration of the receiver 

gain (figure CI,(3)).
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THE LAG FACTOR

The bird's spatial position, along with the time constant of 

the system, introduces a lag factor (Figure C2) or shift of the 

response past the actual conductor axis in the direction of the 

flight line. This is due to fiducial markers being generated and 

imprinted on the film in real time and then merged with E.M. data 

which has been delayed due to the two aforementioned parameters. 

This lag factor necessitates that the receiver response be 

normalized back to the aircraft's position for the map compilation 

process. The lag factor can be calculated by considering it in 

terms of time, plus the elapsed distance of the proposed shift and 

is given by:

Lag (seconds) * time constant -i- bird lag (metres)

ground speed (metres/sec)

as A. ee1 T
AnomaV
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Location
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The time constant of the system introduces a 1.1 second lag 

while, at an aircraft velocity of 110 knots, the 'bird' lag is 1.7 

seconds. The total lag factor which is to be applied to the INPUT 

B.M. data at 110 knots is 2.8 seconds (1.4 fiducials). It must be 

noted that these two parameters vary within a small range dependent 

on the aircraft velocity, though they are applied as constants for 

consistency. As such, the removal of this lag factor will not 

necessarily position the anomaly peaks directly over the real 

conductor axis. The offset of a conductor response peak is a 

function of the system and conductor geometry as well as 

conductivity.

The magnetic data has a 1.0 second lag factor introduced 

relative to the real time fiducial positions. This factor is 

software controlled with the magnetic value recorded relative to 

the leading edge (left end) of each step 'bar 1 , for both the fine 

and coarse scales. For example, a magnetic value positioned at 

fiducial 10.00 on the records would be shifted to fiducial 9.95 

along the flight path.

A lag factor of 2 seconds (1.0 fiducial) is introduced to 

correct 50-60 Hz monitor for the effects of bird position and
^

signal processing. In cases where a 50-60 Hz signal is induced in 

a long fomational conductor, a 50-60 Hz secondary electromagnetic 

transient may be detected as much as 5 km. from the direct source 

over the conductive horizon.

The altimeter data has no lag introduced as it is recorded 

in real time relative to the fiducial markings.

-C6-



APPENDIX D 

INPUT DATA PROCESSING

The QUESTOR designed and implemented computer software for 

automatic interactive compilation and presentation, may be applied 

to all QUESTOR INPUT Systems. Although many of the routines are 

standard data manipulations such as error detection, editing and 

levelling, several innovative routines are also optionally 

available for the reduction of INPUT data. The flow chart on the 

following page (Figure DI) illustrates some of the possibilities. 

Software and procedures are constantly under review to take 

advantage of new developments and to solve interpretational 

problems.

a) INPUT Data Entry and Verification

During the data entry stage, the digital data range is 

compared to the analogue records and film. The raw data may be 

viewed on a high-resolution video graphics screen at any 

desirable scale. This technique is especially helpful in the 

identification of background level drift and instrument 

problems.

b) Levelling Electromagnetic Data

Instrument drift, recognized by viewing compressed data 

from several hours of survey flying, is corrected by an inter 

active levelling program. Although only two or three 

calibration sequences are normally recorded, levelling can be
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performed with any multiple non-anomalous background recordings 

to divide a possible problematic situation into segments. Each 

of the 6 INPUT channels are levelled independently. The 

sensitivity of the levelling process is normally better than 15 

ppm on data with a peak-to-peak noise level of 30 ppm.

c) Data Enhancement

Normal INPUT processing does not include the filtering 

of electromagnetic data. The residual high frequency variations 

often apparent on analogue INPUT data, are due almost entirely 

to atmospheric static discharge "spherics". In conductive 

environments, spherics are apparently grounded and effectively 

filtered. In resistive environments, frequency spectrum 

analysis and subsequent FFT (Fast Fourier Transform) filters may 

be applied-to-data to reduce the noise envelope.

d) Selection of EM Anomalies

E.M. anomalies are normally picked by an automatic 

anomaly peak selection program, which also determines the number 

of channels for the anomaly. In certain circumstances, 

particularly when conductive overburden responses are concerned, 

it may be preferable that the anomalies be manually selected. 

The E.M. data can be viewed sequentially on a graphic screen 

terminal for manual anomaly picking. An anomaly 'type' 

classification is ascribed during the manual selection or 

entered after the cross-correlation procedure, in the case of 

the automatic selection.
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APPENDIX E

INPUT INTERPRETATION PROCEDURES

In the analysis of INPUT responses, the following parameters 

are considered:

a) Anomaly Characteristics

- amplitude, number of channels, decay rate, symmetry;

- half width and the overall relationships to adjacent and 

along strike responses, plus the ground-to-aircraft 

distance.

b) Geological Relationships

- known geological strike and dip patterns;

~ host rock, overburden and saprolite conductivity.

c) Cultural Relationships

- as directed by the power line monitor;

- correlation with known features such as buried pipelines, 

fence lines, farm and industrial buildings, etc.

For each anomaly selected the following are documented: 

line number and anomaly letter; 

fiducial location on line;

interpreted source type of the anomaly - bedrock, surficial, 

cultural; 

number of channels of response;

- amplitudes in parts-per-million of channels l through 6;

- apparent conductance in Siemens based on the appropriate 

source model;
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- corresponding magnetic association in nanoTeslas with 

fiducial location;

- altitude (ground-to-aircraft) in metres.

From the anomaly characteristics, interpretative aspects 

such as up-dip responses, dip direction and altitude are made. 

Anomalies are then grouped into linear trends for bedrock 

conductors* and zones for horizontal conductivity contrasts, by 

correlation with adjacent on-strike responses.

Also, the interpreted source of the INPUT response is 

categorized as bedrock, surficial, accessory (up-dip) or cultural.

Bedrock conductors are caused by massive sulphides, graphite 

bearing formations, serpentinized peridotites and in some instances 

by faults or shear zones. Magnetite concentrations may also, in 

some circumstances, yield anomalous INPUT responses. INPUT 

responses have been well documented by Macnae (1979), and Palacky 

and Sena (1979).

MASSIVE SULPHIDE DEPOSITS

The conductivity characteristic of massive sulphides is due 

to intergranular connections forming elongated sheet-like masses 

which permit the induction of eddy currents. These produce a 

secondary electromagnetic field which can be detected and 

quantitatively measured.

In most sulphide bodies the conductivity is caused by 

pyrrhotite and chalcopyrite. Pyrite, which often forms the greater 

quantity of sulphides present, usually occurs as isolated, albeit
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closely spaced grains or crystals, and therefore, only produces 

moderate or weak responses. Sphalerite does not provide anomalous 

responses and can even insulate the better sulphide conductivity 

portion of a deposit. The resultant overall conductivity response 

from a massive sulphide deposit is in the range of 5 to 30 

Siemens/metre, although individual lenses or mineral aggregates may 

have much higher conductivities.

Massive sulphide deposits occur as injections, veins and 

stratiform bodies of variable size, geometry and conductivity. 

Given these variables, there are no universal rules for all 

sulphide deposits; however, there are some general observations 

regarding the INPUT responses. These are:

- Amplitudes primarily increase in response to conductor strike 

and depth extent up to an "infinite" size of some 600 metres by 

300 metres. Thereafter, source conductor width contributes to 

amplitudes, that is, amplitude is dependant on sulphide mass.

- Conductance varies independently with the overall integrated 

mineralogy and form of the sulphide components.
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INPUT is often utilized in the search for volcanogenic 

copper-zinc sulphide deposits. These deposits are usually 

associated with felsic volcanic sequences, often at the interface 

of felsic-mafic rocks or with intercalated tuffs and/or sedimentary 

rocks. Many of these deposits have stringer sulphide zones in the 

footwall rocks related to feeder vent alteration systems and these 

can also contribute to the INPUT response. Laterally, the main 

sulphide deposits can lens out quickly or continue as minor bands, 

lenses or disseminated sulphides within more regionally extensive 

coeval tuffs or sediments and also provide INPUT responses along a 

considerable strike extent. All these variables must be considered 

in the explorationist's depositional model and in the analysis and 

interpretation of the geophysical responses. A careful analysis of 

the conductances, apparent widths (half peak width) and magnetic 

responses will often reveal the geometry-source aspects of the 

deposit. Stratiform base metal sulphides of up to 2,000 metres 

strike extent are known, although most sizeable deposits have 

strike lengths between 500 and 1,000 metres.

The magnetic response of a sulphide deposit is the most 

deceiving information available to the explorationist. Although 

many large economic deposits have a strong direct magnetic 

association, some of the largest base metal deposits have no 

magnetic association. Others have flanking magnetic anomalies 

caused by pyrrhotite/magnetite deposits in volcanic vent systems 

flanking the main sulphide body. Essentially non- homogeneous 

conductivities and magnetic responses may be favourable parameters.
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GRAPHITIC SEDIMENTARY CONDUCTORS

Graphitic sediments are usually found within the sedimentary 

facies of greenstone belts. These represent a low energy, 

subaqueous sedimentary environment. Graphites are often located in 

basins of the subaqueous environment, producing the same 

geometrical shape as sulphide concentrations. Most often however, 

they form long, homogeneous planar sequences. These may have 

thicknesses from a metre to hundreds of metres. The recognition of 

graphite in this setting is often straightforward because 

conductivities and apparent widths may be very consistent along 

strike. Strike lengths of tens of kilometres are common for 

individual horizons.

The conductivity bf a graphite formation is a function of 

two variables:

a) the quality and quantity of the graphite, and

b) the presence of pyrrhotite as an accessory conductive mineral

Pyrite is the most common sulphide mineral occuring within 

graphitic sequences. It does not contribute significantly to the 

overall conductivity as it will normally be found as disseminated 

crystals. Amphibolite facies metamorphism will often be sufficient 

to convert carbonaceous sediments to graphitic beds. Likewise, 

pyrite will often be transformed to pyrrhotite.

Without pyrrhotite, most graphitic conductors have less than 

10 S conductivity-thickness value as detected by the INPUT system 

or l to 10 S/m conductivity from ground geophysical measurements. 

With pyrrhotite content, there may be little difference from other 

sulphide conductors.
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It is not unusual to find local concentrations of sulphides 

within graphitic sediments. These may be recognized by local 

increases in apparent width, conductivity or as a conductor offset 

from the nain linear trends.

Graphite has also been noted in fault and shear zones which 

may cross geological formations at oblique angles.

SERPENTINIZED PERIDOTITES

Serpentinized peridotites are very distinguishable from 

other anomalies. Their conductivity is low and is caused partially 

by serpentine. They have a fast decay rates, large amplitudes and 

strong magnetic correlation. Large profile widths with a shape 

similarity to surficial conductors are a common charactreristic.

MAGNETITE

INPUT anomalies over massive magnetites correlate to the 

total Fe content. Below 25-301 Fe, little or no response is 

obtained. However, as the Fe percentage increases, strong 

anomalies may result with a rate of decay that usually is more 

pronounced than those for massive sulphides.

Negative INPUT responses may occur in a resistive but very 

magnetic iron formation, the result of a very high permiability, 

however, these are extremely rare.
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SURFICIAL CONDUCTORS

Surficial conductors are characterized by fast decay rates 

and usually have a conductivity-thickness of 1-5 Siemens. This 

value is much higher in saline conditions. Overburden responses 

are broad, more so than bedrock conductors. Anomalies due to 

surficial conductivity are dependent on flight direction. This 

causes a staggering effect from line-to-line as the INPUT response 

is much stronger for the leading edge of the flat lying surface 

materials than for the trailing edge. When the surficial response 

has the form of a thin horizontal ribbon, anomalies may be very 

difficult to distinguish from weak bedrock conductors. A unique 

identification for all geometries of horizontal ribbon, sheet and 

layer conductivity contrasts-is best accomplished by matching of 

transient decay amplitudes to the appropriate response nomogram.

CULTURAL CONDUCTORS

Cultural conductors are identifiable by examining the power 

line monitor and the film to locate railway tracks, power lines, 

buidings, fences or pipe lines. Power lines produce INPUT 

anomalies of high conductivity that are similar to bedrock 

responses. The strength of cultural anomalies is dependent on the 

grounding of the source. INPUT anomalies usually lag the power 

line monitor by l second, which should be consistent from 

line-to-line. If this distance between the INPUT response and the 

power line monitor differs between lines, then there is the
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possibility of an additional conductor present. The amplitude and 

conductivity-thickness of anomalies should be consistent from 

line-to-line.
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APPENDIX F

INPUT RESPONSE MODELS

To the interpreter r one of the main advantages of the INPUT 

system geometry is the variation of the secondary response with 

conductor shape, size, depth and conductivity (Palacky 1976, 1977).

When we discuss the recognition parameters, one of the 

variables which is often omitted, is the plotting position of the 

main peaks in opposite flight directions on adjacent lines. In 

many cases, the responses may appear similar, but the plotting 

positions will show significant differences. These situations will 

be illustrated in the following section.

A third conductor identification factor is the INPUT, decay 

transient for the main response peak. The decays may be used to 

identify the type of source, independent of the geometrical 

response which is dependent on the mutual coupling.
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MODEL AND PHYSICAL CONDUCTORS

Economic conductive mineral deposits have no unique feature 

which would make their identification a straightforward process. 

Most ore bodies do have conductivity contrasts and at least one 

dimension which is significantly small. A conductivity contrast is 

necessary to overcome the "skin depth" attenuation effects of 

conductive overburden or lateritic soils on the primary 

electromagnetic field (West and Macnae 1982). The recognition of 

dipping conductors is possible, mainly due to the double peaks 

encountered in an updip flight direction (Figure F4). A horizontal 

mineral deposit is potentially the most difficult to select because 

the horizontal sheet model also applies to conductive overburden 

and lateritic soils. The theoretical shapes may be matched to 

physical-geological situations as has been done, in the following 

summary:



a) THE THIN DIPPING PLATE RESPONSE

economic - stratibound tabular ore body, dyke, vein, fault, 

fracture mineralization;

non

economic - 

cultural -

graphitic-carbonaceous shales, barren sulphides; 

some grounded power lines, fences.

THE THIN DIPPING PLATE RESPONSE

FLIGHT DIRECTION 
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The interpreted conductor axis location varies with the 

source dip, conductivity, depth, thickness, depth extent and angle 

of intersection of the flight line to the conductor (strike 

direction).
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b) THE SPHERE OR CYLINDER RESPONSE

economic - compact massive orebody? horizontal pipe-shaped

conductor; 

cultural - some pipelines

THE SPHERE OR CYLINDER RESPONSE

FLIGHT DIRECTION REVERSE FLIGHT DIRECTION

ANOMALY MAP PRESENTATION

ji^p
;;': Tsoo



The response of a cylinder may be quite difficult to 

recognize from a thin strip. A cylinder or spherical model does 

not show a pronounced negative or upward peak following the main 

response. Due to the effect of the time constant of the INPUT 

receiver, the negative peaks which follow the theoretical response 

do not appear on the INPUT records (Mallick 1972, Morrison et al 

1969). As the illustrations show, the sphere-cylinder response is 

perfectly symmetrical, but not centered over the body. The 

plotting position of the main peak leads the actual axis location 

because the most favourable mutual coupling occurs just before the 

transmitter coil passes the conductive body. The amplitude of the 

responses will be similar in both flight directions for a perfect 

cylinder.
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C) THE HORIZONTAL SHEET

economic - some stratabound massive sulphides;

- regolith conductivity alteration haloes over

some uranium deposits; 

non 

economic - overburden, lateritic soils;

- weathered rock;

- sea water or saline formations;

- graphitic metasediments.

THE HORIZONTAL SHEET

FLIGHT DIRECTION

ANOMALY MAP PRESENTATION

REVERSE FLIGHT DIRECTION

-V-V-V.'.'X'XrftV
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The horizontal conducting sheet has many variations but it 

is essentially simple to recognize. The amplitudes of the earlier 

channels may reach 30,000 ppm where saline solutions are present, 

however, horizontal sheet responses of channels 4, 5 and 6 

attenuate, more rapidly than for a vertical or steeply dipping

plate.

The edge effect is a common interpretational problem where a 

conductive layer is encountered. A secondary peak may occur as the 

receiver coil crosses the trailing edge of the layer. These 

responses are always very sharp and often have very high apparent 

conductivities.

The edges of the sheet are positioned approximately at the 

half-peak width positions which are usually the inflection points 

of the profile.

The variations in plotting positions observed for dipping 

sheets are not as evident for the plate.

It is not unusual to see a shift in the peaks, with the 

latter channels migrating towards a section of improved conductance 

and/or increasing thickness. Another characteristic of poorly 

conducting sheets which respond only on channels l through 4 is the 

inversion of responses on channels 5 and 6. This is a reaction of 

the compensation circuits to changes in the primary field in the 

presence of a strong conductor and it serves no practical end 

except as a recognition aid.
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The horizontal sheet model also applies to residual soils or 

laterite as well as conducting rock units. As the thin overburden 

situation changes to a thick overburden or two layer case and 

finally to a half space or a uniformly conductive earth, the 

responses also vary. The latter cases will have progressively 

broader responses which would seldom be mistaken for true discrete 

conductive zones.

When flight lines in opposite directions cross a conductive 

sheet, an asymmetric mirror image response occurs when the sheet is 

uniform. If there are variations in the geometry or conductance 

across the sheet, it may be necessary to compare responses with a 

shallow dipping sheet conductor to determine the effects, which 

would not be similar when compared with adjacent lines.
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d) THE VERTICAL STRIP (RIBBON) RESPONSE 

non

economic - rarely encountered in nature; 

cultural - grounded hydro lines, lightning arrestor lines, 

fences.

THE VERTICAL STRIP (RIBBON) RESPONSE

FLIGHT DIRECTION REVERSE FLIGHT DIRECTION 

*

ANOMALY MAP PRESENTATION
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Due to the fact that this type of response is most commonly 

caused by fences, lightning protection lines and grounded power 

lines, the customary cultural presentation is a square symbol. 

This cultural response symbol may or may not have a power monitor 

(50-60 cycle) response but these will normally follow pipelines, 

fences, power lines, roads, railroads and other man made 

structures. The amplitude and apparent conductivity of such 

responses varies with the ground conductivity. In residual soils 

or conductive overburden, it is often possible to see a positive 

(up-dip type) peak followed by a small negative immediately before 

the main conductive response. The presence and amplitudes of such 

responses is normally very consistent. The cause of such responses 

is interpreted tp be current gathering within the surficial ' 

sediments (West and Macnae 1982).
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t
e) THE HORIZONTAL STRIP (RIBBON) RESPONSE

economic - some stratabound massive sulphides;

non

economic - some stratabound mineral deposits;

geological- weathering of narrow basic rock units with a

high amphibolite content; 

cultural - grounded and interconnected fences, pipes.

THE HORIZONTAL STRIP (RIBBON) RESPONSE 

FLIGHT DIRECTION REVERSE FLIGHT DIRECTION

ANOMALY MAP PRESENTATION

A , 1

4-ty
 :- TI:|: TJOOO
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The plotting positions of the responses could easily be 

mistaken for a vertical plate conductor, however, careful 

consideration must be given to the flight direction. The 

horizontal ribbon is a degeneration of the horizontal conducting 

sheet. It can be easily distinguished from a sphere or cylindrical 

body by its peak asymmetry, whereas the sphere model has a single 

symmetric main response.
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APPENDIX G 

QUANTITATIVE INTERPRETATION

The quantitative interpretation of the INPUT data is 

normally accomplished by comparing the resultant responses with 

type curves obtained from theoretical calculations i scale model 

studies and actual field measurements. A variety of results are 

available in literature for different conductor geometries and 

system configurations (see Ghosh 1971, Palacky 1974, Becker et al., 

1972, Lodba 1977, Ramani 1980). They have also examined the 

effects of varying such parameters as conductance, conductor depth, 

dip and depth extent. Their approach has been successfully applied 

in interpretation of past field surveys. -

The nomograms which are currently available for the INPUT 

system are the vertical Half-Plane, Homogeneous Half-Space, Thin 

Overburden and 135O Dipping Half-Plane nomograms. The first is 

particularly useful for the interpretation of vertical dyke-like 

conductors frequently found in the Precambrian Shield type 

environments. In the case of a thick, homogeneous, flat-lying 

(less than 30 dip) source, the Homogeneous Half-Space nomogram 

should be applied. While in a thin overburden or tropically 

weathered rock environment, the Thin Overburden nomogram may be 

referenced to determine the depth and conductance of the overburden 

(Palacky and Kadekaru, 1979).

As an example, INPUT anomalies due to vertical dyke-like 

conductors, are asymmetric and independent of the flight direction.
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Their shape is characterized by a minor first peak and a major 

second peak and their channel amplitudes are a function of the 

conductivity-thickness product and depth of the source. Anomaly B 

in Figure Gl illustrates one of these responses.

The channel amplitudes of anomaly A can be used in 

quantitative interpretation in the following way. Their values are 

plotted for each of the six channels on logarithmic (5 cycles K+E 

46 6213) tracing paper in a straight line using the vertical 

logarithmic scale in parts per million as given on the right side 

of Figure G2. The six channel amplitudes for anomaly A, in ppm f 

are 1657, 1108, 821, 500, 356, 237, respectively. The amplitudes 

are measured in ppm (lcm * 475 ppm) from the flight records with 

reference to the normal background levels on respective channels. 

Those responses which do not provide at least three channels of- 

deflection, or whose first channel amplitude is less than 50 ppm 

over the normal background, should not be subjected to this 

analysis. The six points on the semi-logarithmic paper are then
*

fitted to the curves of the vertical half-plane nomogram (Figure 

G2) without any rotation. Having accomplished this, the lateral 

placement of the plot indicates the apparent conductivity-thickness 

value, in Siemens, and the position of the 10,000 ppm line on the 

logarithmic paper indicates the conductor depth, in metres, in the

example shown (Figure G2), the apparent conductivity-thickness 

value is 50 Siemens and the depth is 30 metres.
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The asymmetric Tx-Rx configuration is very sensitive to 

changes of dip, particularly in the case of conductors dipping 

against the flight direction. In this circumstance, there is a 

change in the magnitude of the second/first peak ratio for all 

channels. The ratio of the amplitudes of the two peaks is a 

function of dip. The dip should be the first parameter determined 

in the quantitative interpretation of a dipping conductor. Before 

the amplitude is further used for an estimate of conductivity- 

thickness and depth, it must be normalized to a dip of 90O . This 

correction is performed by means of the Thin Plate Dip Estimation 

and Amplitude Normalization Graph, Figure G3.

From the graph, it can be seen that a vertical dyke 

conductor should have a second/first peak ratio of approximately 6, 

i.e., that the first peak will have 161 of the amplitude of the 

second peak, in the case of anomaly A, this condition is true.

Conversely, should the dyke dip at 60O , the ratio will decrease to
i 

1.0. Thus, the dip of a conductor can be estimated from the peak

ratios of channel two by using the graph in Figure G3.

An example of amplitude correction determination is shown in 

Figure G3. A dipping conductor has an up-dip second-first peak 

.ratio of 1.0 i.e., that the channel amplitudes of the minor first 

peak and major second peak o'f channel two are equal. Taking this 

ratio of 1.0 and applying the graph, a dip of 60O is obtained for 

the conductor showing an amplitude correction of approximately 

1.62. Consequently, the correction factor is applied to the six 

channel amplitudes of the associative down-dip response.
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This response is then fitted to the vertical half-plane nomogram 

for the determination of its apparent conductivity-thickness value 

and depth. It should be mentioned that without the dip correction, 

the depth would be overestimated.

An alternate method for estimating the dips of longer, 

tabular conductors, utilizes the peak amplitudes on adjacent lines, 

see Figure G4. It is especially useful in multiple conductive 

zones where the up-dip responses may be obscured or yield false 

values due to the superposition of other nearby anomalies.

Note that the depth determination is made with the 

assumption that the aircraft is at 120 metres above the ground 

surface at the time of measurement. If the aircraft is above or 

below the altitude of 120 metres, the depth determination can be 

corrected by respectively, subtracting or adding the difference in 

altitude, within limits. In the case of Anomaly B, Figure Gl, the 

anomaly was intercepted at an aircraft altitude of 131 metres. 

Therefore, a correction factor of 9 metres must be subtracted from 

the depth of the conductor, placing it at 21 metres below the 

ground surface.

The homogeneous half-space, thin overburden and the dipping 

half-plane 135O nomograms are used in the same fashion as that 

described above for the vertical half-plane.
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To estimate the apparent strike length of a conductor, the 

ends of the conductive trend must be determined. Modelling has 

shown that the conductor ends are delineated by INPUT responses 

having channel amplitudes not less than 401 of those typical for 

the conductor. Responses with less than that of 401 are 

attributive to lateral coupling effects and are not considered as 

intercepts of the conductor. This is especially true for 

conductors of higher conductivity. Subsequently, the strike length 

of a conductor is equal to the distance between those responses 

representing the ends of the conductor.
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APPENDIX H

MAGNETOMETER: COMPENSATION, SURVEY AND PROCESSING 

Aircraft Magnetic Compensation

In order for a high sensitivity magnetometer system to 

iunction without interference from the aircraft, it must be 

magnetically compensated. The sources of magnetic interference, 

produced by the aircraft are: a) eddy currents; b) aircraft 

electrical system; c) induced magnetism; and d) permanent 

magnetism. These sources of magnetic noise have distinguishable 

characteristics on the analogue records and a ground and airborne 

test will indicate the capabilities of the magnetometer 

installation. By following established procedures most of the 

noise sources are eliminated. .

a) Eddy currents are caused by movements of the larger

conducting surfaces of the aircraft in the earth's magnetic 

field, whereby electric currents are generated, causing 

magnetic fields. By placing the sensor at the greatest 

practical distance from these surfaces and by not flying in 

turbulent wind conditions, eddy current noise can be 

minimized.

b) Aircraft electrical systems with varying loads can lead to 

serious noise problems if consistent operations procedures 

and circuit layout are not properly designed. The switching 

of the aircraft's 28 volt DC to almost any component during
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survey will create a variation in the static field existing 

under normal operating conditions. The three component 

compensator in the aircraft will see electrical system noise 

as DC level shifts from a heading invariant datum.

c) Induced magnetic fields are produced by ferromagnetic parts 

(mainly engines) in the earth's magnetic field. For a major 

change in magnetic latitude, it is necessary to check for 

variation of the aircraft's induced magnetic field. This is 

also dependant on the aircraft's heading and altitude. 

Compensation is accomplished by critical positioning of 

permalloy strips near the sensor. These produce fields 

opposite to the induced magnetic field of the aircraft, 

effectively cancelling it.

d) Permanent magnetism is produced by ferromagnetic parts 

within the aircraft. Compensation is accomplished with 

three orthogonal coils, through each of which an electrical 

current is passed, to1 create a resultant stable field 

opposite in polarity to the permanent field.

The compensation prdeess has as its main objective the 

reduction of heading errors. These may be checked by flying the 

aircraft at survey altitude over a well defined non-anomalous 

landmark in the four cardinal headings. In addition, the effects 

of aircraft flight characteristics on the magnetometer install 

ation are simulated by performing roll, pitch and yaw maneuvers.



The aircraft has been originally compensated in Toronto, 

Ontario, where the induced field has been cancelled. In the 

survey area, a check is made to ensure that the permanent field 

does not induce heading dependant, magnetic field errors.

MAGNETOMETER SURVEY AND DATA ACQUISITION

The magnetometer survey is an integral part of INPUT 

operations, with no special procedures being required} with the 

exception of a ground magnetic recording station to monitor daily 

diurnal variations. The diurnal survey specifications relate to 

the control line spacing to minimize the possibilities of 

erroneous contours in area of low magnetic gradient.

The maximum diurnal 1 gradient permitted is 20 gammas change 

within 5 minutes. The maximum control line spacing allowed is 8 

kilometres. Where possible, control lines are routed through 

areas of low magnetic gradient over easily identified topographic 

points. As the .time for the survey aircraft to span two control 

lines is approximately 2 minutes, a maximum diurnal anomaly of 

4 nT (nanoTeslas) may exist after the data has been levelled.

The daily variation of the earth's magnetic field is 

monitored and recorded with a Geometrics G-826 Base Station 

Magnetometer and a GULTON or Hewlett Packard Strip Chart Recorder. 

The recorder has a 10 cm. chart width with a 100 nT full scale 

deflection, providing scaling of l nT/MM. An event marker 

provides time reference marks every minute. The chart speed is 

set to 20 cm/hour, with magnetometer readings taken every 4 or 10 

seconds.

-H3-



These readings may be digitally recorded using a portable data 

acquisition system synchronized with the aircraft data system, if 

required.

The magnetometer readings in the aircraft are recorded every 

second onto industry standard, 9-track tapes using the IBM NRZI 

Format.

-H4-
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GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS — If more than one survey, specify data for each type of survey
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Contour interval.
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flnil spparatinn

Arrnrary
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————————————— (
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O
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2
O

S
5

Instrument —-^————— 
Method D Time Domain 
Parameters - On time *—— 

- Off time .-—
— Delay time ———
— Integration time.

D Frequency Domain 
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_ Range ——————

Power.

Electrode array — 
Electrode spacing . 
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SELF POTENTIAL
Instrument________________________________________ Range.
Survey Method ———————————————————————————————————————————

Corrections made.

RADIOMETRIC
Instrument.

Values measured.
Energy windows (levels)—^^—^^^—^^——————————^—^^^^.———.-—...—.
Height of instrument____________________________Background Count. 
Size of detector—————-—^—-—^—-—————————-————^-—^—^^^^—
Overburden —-————^———————^^—^^^—^—^—.^—^—-—-————————

(type, depth - include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.) 
Type of survey———————————————————————
Instrument ̂ ^—^——————————-———^————— 

Accuracy^^-^———————-———^^——^———
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS
Type of survey(s)_____Electromagnetic, Magnetic
Instrument(s) Barringer7Questor Mark VI Input System. Geometrics 826 Proton
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Armnry ± l ™__________________________________________ j l . nT____________________
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GEOCHEMICAL SURVEY - PROCEDURE RECORD

Numbers of claims from which samples taken.

Total Number of Samples. 
Type of Sample.

(Nature of Material) 
Average Sample Weight———————

Method of Collection————————

Soil Horizon Sampled. 
Horizon Development. 
Sample Depth———— 
Terrain————————

Drainage Development———————————— 
Estimated Range of Overburden Thickness.

ANALYTICAL METHODS
Values expressed in: per cent 

p. p. m. 
p. p. b.

D 
D 
D

Cu, Pb, 

Others—
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Field Analysis (-
Extraction Method. 
Analytical Method- 
Reagents Used——

Field Laboratory Analysis
No. ___________

SAMPLE PREPARATION
(Includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis.———
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Analytical Method . 
Reagents Used——
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