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INTRODUCTION

A zinc showing on claim S 11A789 of the Jonsmith Property was 

examined by Dr.L.C.Kilburn of Falconbridge Nickel Mines. Subsequently 

the company arranged to option the whole Jonsmith property. An explo 

ration programme was set up for this group and some adjoining claims 

which were held by Falconbridge. The history of the property and a

comprfehensive discussion of the option agreement and other pertinent
1. 

data is available on the files. A comprehensive magnetometer E,M,

and S.P, survey was conducted over the entire property. Though both 

claim groups, Jonsmith and Falco, were covered at the same time, days 

worked on each group were recorded seperately. The two groups are se- 

perated by a double line on the geophysical maps which are submitted 

with this report.

LOCATION AND ACCESS

The location of the property in Kenogaming Township, Northern 

Ontario can be seen approximately from the location map which is 

superimposed on the geophysical area maps. The turnoff to Johnson's 

sawmill on Akwesta Lake is 35 miles west of Timmins on Highway 101. 

Joe's Halfway Service Station is situated exactly 2 miles east of the 

turnoff.

The road from Highway 101 to Johnson's sawmill,-from which poi 

nt the claim f;roup is reached- is a fairly good quality bush road and

1. Robinson W.G,j Jonsmith Option, Kenogaming Township, Northern 

Ontario, April 1966.

1  i--" - !- - - vr'-'tt;*' "..'
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passable all year round,From Johnson's sawmill the property is 

reached by canoe as is indicated on the map, A cabin is located 

at the south end of the lake on an excellent camp site. The rivers 

winding through the property are not navigable due to the prolife 

ration of beaver dams.

The cabin at the south end of Akwasta Lake can be reached 

over land, A very crude trail passable only to four wheel drive ve 

hicles, passes along the west shore of the lake and meets the saw 

mill road just north of the bridge at the north end of the lake, 

This method of access mifeht be considered if it were contemplated 

to move drilling rigs onto the property,

THEORY OF SURVEY

The theory of the surveys discussed in this report is genera 

lly known and will not be repeated here. There is ample discussion 

of this subject in other reports by the writer which are available 

in the Falconbridge Files.

METHOD ..C F SURVEY

A base line striking 307 was cut over the ^itire length of 

the property. In order that the entire claim group co^id be covered 

by cross lines, the base line was offset in several plaveS . p^om the 

base line, cross lines were rut; at 200 foot intervals out so the ex 

tremities of the property. As there was some doubt as to the location 

of some of the claims, all claim posts of the group were locate re 

lative to the grid.



Page A

A fluxgate magnetometer was then read along the grid linee at 

25 foot intervals. Magnetic readings were corrected for diurnal va 

riation in the usual manner. The magnetic data was then compiled and 

bound herewith as Plate 1. A horizontal loop Ronka E.M. Unit was read 

as well over the entire grid with stations taken every 50 feet* This 

survey is presented in this report as Plate 2, Finally an S,P, survey 

was conducted by reading the ambient ground voltages relative to a ba 

se point at stations every 50 feet along the grid line. This is done 

by a simple volt meter connected between two non polarizing electro 

des, one at the base location the other at the station whose voltage 

is being recorded.

GEOPHYSICAL REMARKS

The magnetic map ( Plate l ) shows the peridotite zones very 

clearly. This map will ric doubt be of behefit to the geologist in his 

presentation of a geological map of the area.

The horizontal loop E,K. survey shows no significant anomalies. 

A number have been interpreted by the operator in the field but these 

are considered to be spurious. Since the terrain in which the survey 

was executed is quite rough, cable length and plain orientation errors 

will be appreciable. There is no out of phase component to any of the 

anomalies recorded. Since thic opponent is the only reliable indica 

tor when rough terrain conditions are encountered no importance has 

been attributed to any of the anomalies.

The self potential survey is less conclusive. Numerous strong 

anomalies appear on the map but there are also strong indications that
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significant errors have been allowed to accumulate in the data redu 

ction, When an S.P. survey has been carried out properly a strong ne 

gative potential anomaly will not fail to yield a body of either sul 

phides or graphite, and occasionally serpentinized peridotite. Unfor 

tunately, the survey which is so simple in theory is difficult to do 

properly due to the large errors which, when intorduced, can accumula 

te through the survey.

Sources of errors we as tollows:

1. Electrodes polarize slightly. This error will accumulate along each 

line.

2. Contact is made by the wire Joining the two electrodes to ground at 

an intermidiate point| the oxidation potential between ground and wire 

appears at the reading point.

3. The helper touches the electrode changing the p.H. slightly, this 

changing the potential.

4. Percolation potentials are introduced. Water flowing in a stream, or 

percolating through the ground gives rise to minor error. The above sou 

rces are fairly easily recognized in an S.P. survey. The large area of 

negative self potential in the eastern portion of the property is pro 

bably due to accumulated errors.

Negative anomalies appearing within this area should still indi 

cate sulphides or serpentinized peridotite.

Serpentinized peridot,ites give appreciable S.P. anomalies. This 

possibility should be considered before testing them by drilling. The 

anomaly at ( 2 X OOW, l X 003 ) is located in a magnetic high and cou 

ld be caused by serpentiniaed peridotite. However it is located so clo 

se to the zinc showing a drill hole to test this anomaly is warranted.
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RECOMMENDATIONS AND OCMCIUSIONS

Considering the negative nature of the results of the horizon 

tal loop E.M. survey and the possibility that significant errors cou 

ld have accumulated in the S. P, survey, testing of the various anoma 

lies should be proceeded with cautiously. In the event that a drill Is 

moved into the property to test the ainc showing at ( 8 { COW, l ^ 50K 

the S.P, anomaly at 2W, l X 50S should be tested. If sulphides are enc 

ountered here, it can be,assumed that the other S.P. anomalies apper- 

ring on the map are legitimate and they should be tested by drilling 

or trenching as is convenient. If however no sulphides are encounter 

ed the remainder of the S.P. anomalies; as the E,M, conductors, can be 

considered as spurious and no further work would be recommended on the 

property.

Respectfully submitted,

H.D.MacLean, P.Geoph. (H) 
P.Geol.
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APPENDIX l (revised)

INSTRUCTS USED AND TECHNIQUES OF OPKtATICN

Magnetometer Survey 

Instrument usedi

Sharpe M.F. l Fluxgate magnetometer Ser.# 50312?

Direct read out to 100,000 by means of multipliers

Full Beale meter deflection, 1,000

Sensitivity 20 or 1/2,500.

The circuitry of the above described magnetometer permits the 

intensity of the earth's magnetic field to be read directly in gammas 

on a meter; the reading is ^iven in gammas ( l gamma B l x 10 oersted) 

the standard units of magnetic intensity. The instrument is designed 

so that the vertical component of the earth's magnetic field is readj 

tho fluxgate sensing element is suspended from gimbals in its housing; 

as lonp as the housing is oriented approximately vertically,- this is 

done by means of a bull's eye level,- the element will hang verti 

cally; slipht errors in the direction of the element from vertical 

occasion errors in the reading. Further, since the instrument is sus 

pended from a strap from the operator's neck, the haight above ground 

of the element varies. Therefore, though the intensity of a magnetic 

field variation of 20 gammas can easily be detected by the instrument
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over all accuracy of readings obtained with the instrument are 50 

gammas. Taking the earth's field as .5 oesrted, the over all accu 

racy is one part in 1,000.

A complete description of the fluxgate magnetometer and the
1. 

theory of its operation can be found in the standard text by Dobrin

Surveys which utilize a single instrument are conducted as 

follows! a Magnetic base station is established at a t:rid point which 

is conveniently located relative to the camp or access route and which 

is situated in an area of low and relatively unchanging magnetic back 

ground. This station is usually a picket with a height marker, or a fla 

ttened tree stumpj it must merely be such that the magnetometer can be 

set up periodically in exactly the same position and at exactly the sa 

me height. The instrument is set to read two to three hundred gammas on 

the most sensitive scale ( full scale deflection - 1,000 gammas) by means 

of a latitude adjustment device incorporated thereon. The reading at the 

base station is rioted and then observations are made at suitable inter 

vals alonf the lines of a grid cut over the area on which the survey is 

being conducted. The spacing of the frid lines will be a function of the 

strike length of the anomalous features beinp; sought, and the spacing of 

the stations on the lines will be determined by the wave length of anoma 

lies in the p.rid area. Usually the former spacing is two hundred feet and

1. Dobrin, M.B,} Introduction to Geophysical Prospecting, McQraw Hill 
Book Co. Toronto, I960 p 263,ff



A l - 3

the latter fifty feet, except in anomalous areas where it is twenty 

five. Because the earth's magnetic field varies,- diurnal magnetic 

variation,- and the instrument reading at a point of given magnetic 

intensity tends to drift, due to battery voltage change and tempera 

ture change etc., the instrument must be returned to the base station 

periodically. Any change in reading at the base station is distributed 

over all the readings taken in the interval between base station read 

ings; the drift over this short interval,- usually one hour,- is assu 

med to be constant. For convenience, other base stations relative to 

the first can bo established by looping. In this method the instrument 

is read first at the original station, then at the new one, and retur 

ned to the original in the shortest possible time, any drift between 

the time of the first and second reading at the first base station is 

apportioned to the second, i.e. one half of the drift is added to the 

reading at the second base station.

Ronka Horizontal Loop E.M, Survey 

Instrument:

Ilonka Horizontal Loop E.K. Ser,# 16

Signal frequency, 876 cycles

Power output; l watt, power source; 81*5 vD cells 

The Ronkn Horizontal Loop E.M. system detects the presence of 

conductors in its vicinity by measuring the distorsion of a transmi 

tted signal from normal at a receiver coil. A signal of audible fre-
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quency, i.e. 876 cyclos is broadcast from a horizontal transmitter 

coil and received by a similar coil two hundred feet distant. A ref 

erence signal which will be exactly in phase with the transmitter sig 

nal is transmitted by means of a cable to the transmitter coil location^ 

the use of a cable ensures that this sif,nal will not be affected by se 

condary L.11, fields. This signal is then compared to the amplified sig 

nal received by the receiver coil. If one of the signals is electroni-
o

cally shifted through 180 , the reference and received coil can bs bal 

anced so that a null will be heard if ear phones are connected across 

a "bridge" formed by the signal from the reference cable and that from 

the receiver coil. In neutral ground for instance, if the earphones we 

re placed across the outputs in the cable from the transmitter coil, a

signal could be heard. If the signal received by the receiver coil were

oadjusted so as to be exactly 180 out of phase, upon suitable amplifica 

tion, it would nullify the signal from the cable if it were connected to 

earphones. Secondary currents induced in a conductor in the vicinity of 

the transmitter would radiate secondary E.H. fields which would tend to 

distort the signal detected by the receiver coil. The resultant signal 

would differ in phase and amplitude from that normally received. 3y means 

of suitable electronic circuitry the phase and amplitude observed by the 

receiver coil can be resolved into components in phase and out of phase 

with the reference signal.

In the instrument described at the beginning of this discussion
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the inphase and outof phase indicator dials are Bet to O at a station 

located where there are no significant secondary K,M. fields from con 

ductors. The instrument is conveyed along a line of a survey grid by 

two men, one bearing the transmitter, the other bearing the receiver 

and compensator console. A cable connects the transmitter coil to the 

receiver console} another short cable connects this console to the rec 

eiver coil so that the two signals may be compared and nullified at the 

console. The two units are separated the length of the scale ( usually 

two hundred feet); a reading is taken and recorded as being at a posi 

tion midway between the two coils. The reading is subsequently recorded 

on a plan of the grid at this location. From profiles of the inphase 

and out of phase components,- which are drawn to a scale of one inch to 

1Q& out of phase shift or 10# of in phase shift,- the location and de 

pth of conductor axes can be determined from generally known theory. For 

instance, the ed{;cs of the conductor would lie under the inflection poi 

nts of the curves and the depth thereof would be indicated roughly by the 

distance from the curve maxima to their inflection points.

Self Potential Survey. 

Instrument Used:

Sharpe S.I-'. Detector Ser.// 105 

.'Sensitivity l mv or l part in 1,000

The instrument is designed to measure D.C. voltage differences 

between two ground electrodes to an accuracy of l millivolt. Two elec-

.... . -, t. -,, . -a.



A l - 6

trodes are connected to vacuum tubes in the instrument by means of 

a suitable electrical circuit, ivhen the potential at the two elec 

trodes is identical the current flowing through the two tubes will 

be equal arid hence no current will flow through an indicator in a 

bridge between the parts of the circuit controlled by each of the 

two tubes should one of the electrodes have a different potential, 

the bridge circuit will become unbalanced, and the amount and sign 

of the potential difference of one electrode relative to another 

can be determined by suitable adjustment of resistors in the circuit. 

In order that the electrodes assume the potential of the ground in 

which they are implanted and not some potential which is the result 

of the oxidation or reduction of some of the electrode material, non 

polarizing electrodes must be employed. These usually consist of a sa 

turated solution of copper sulfate or other soluble copper salt in a 

porous, un/ lazed porcelain container, in which is immersed a copper el 

ectrode. Since this electrode is in a saturated solution of its eaIt, 

the copper arid salt solution will be in equilibrium and hence no ioni 

zation will occur. The solution of the pot will quickly assume the po 

tential of the ground on will eh it sits, imparting this potential to the 

electrode contained therein.

A survey using the meter and electrodes described above is con 

ducted by reading and recording the ambient voltage at all points of a 

grid relative to an arbitrarily chosen base voltage. A point on the grid
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is selected which is well removed from oxidizing sulfide bodies, or 

other sources of electrical potentials arising from electrochemical 

action. This point is taken as O voltage. Doth non polarising elec 

trodes are placed on the ground here and the bridge is balanced at 0. 

Headings are then taken at twenty five foot intervals of the potential 

along the grid lines by placing one electrode at the grid point, the 

other at the base station and connecting the two to the potentiometer 

with suitable wires. The sign, and the voltage difference for each gr 

id point is read and recorded. Great lengths of wire can be avoided in 

the case of large surveys by establishing new bases relative to the fi 

rst, and adding the base potential difference to all subsequent read 

ings taken relative to that base.

ideally, the source of a potential gradient in the earth is a 

sulfide body partly above and partly below the water table* Since the 

upper portion is nore aerated than the lower there will be solutions 

of salts and acids at various solution pressures; the difference in so 

lution pressure causes d:i fferont parts of the ore body to be in equili 

brium at different electrical potentials} a current must necessarily fl 

ow between the two points. Unfortunately, other materials give rise to 

potentials observable at the surface, and other phenomenae such as per- 

collation, the atmospheric potential gradient and telluric currents in 

troduce errors wh5eh cannot always be allowed for in the correction and 

adjustment of the data.



SUMMARY

The company carried out mineral exploration on a group of 

claims optioned from Jonsmith Mines which contained a zinc show 

ing. At the same time exploration was carried out over some adjoi-
' :' - ,"\ H

nine claims held by Falconbridge. Magnetometer, horizontal loop, 

B,K,/and S.P. surveys were conducted over the property.

The magnetic survey was suecesful in that it apparently de 

tected the peridotite zones on the property. Leas success was met 

with the electrical surveys. The horizontal loop E.M. survey fail 

ed to detect any conductors. Though the S. P. survey indicated seve 

ral anomalies there was apparently a considerable amount of error 

introduced into the readings and these anomalies should be approa 

ched with caution. One of the S. P. anomalies should be tested j if 

sulphides are encountered here, the other anomalies should be test 

ed as well. It is possible that the S.P. anomalies are caused by ser- 

pertized peridotite. The presence of peridotite can be inferred from 

the magnetic contour map.
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DEPARTMENT OF M INES

42A04NW0161 63.1924 KENOGAMING 900

Apr. 26/66

Mr. it. tf. Jcott,
Director,
Mining Lands Branch,
Parliament Build in; s,
Toronto, Ont.

\

l

Dear Sir: \
i

Please be advised that we have placed on Record, 

68.2 days geophysical survey on each of claims S.114782- 

3^6-8-9-3.124781-2-3-4, 8.125292-3-4^6-7-3^300-301^

Kenogaming Township, in the name of Falconbridge Nickel 

Mines Ltd.

Y o ur s ve r y tru,l y,

/rd

K. M. Hallock 
Mining Recorder

APR 2 7 
TO.......,^
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