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SUMMARY

A horizontal loop Ronka E.M. survey and a magnetometer 

survey were carried out over 18 claims located in Graham Township, 

District of Sudbury, Ontario, in Concession 4, occupying the N# of 

Lots 5, 6, 7, and 9 and the N)4 of Lot 8.

A few narrow, weak E.K* anomalies were indicated trending 

in an east-northeasterly direction, but there were no magnetic 

anomalies present* Upon correlating the geophysical results with 

the surface geology, the anomalous areas appear to have little 

significance and some anomalous readings were probably caused by 

topography.

An assessment report submitted in November, 1970, described 

the geology and the lineoutting in this block.

Geophysical maps accompanying this report are overlain on 

geology maps submitted in the November, 1970 report.
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LOCATION AND ACCESS

The property consists of 18 contiguous claims, 8-11*8272 to 

8-11*8275 inclusive and 8-11*8869 to 8-11*8882 inclusive, in Graham Township, 

These claims are located as follows:

Claims 8-11*8272 to 8-11*8275 - Jifc Lot 9, Con. IV 

Claims S-H*8869, 8-11*8870 - NK Lot 8, Con. IV 

Claims 8-11*8871 to S-ll*887* - Nfc Lot 7, Con. IV 

Claims 8-11*8875 to 8-11*8878 - Nft Lot 6, Con. IV 

Claims 8-11*8879 to 8-11*8882 - N)4 Lot 5, Con. IV 

The claim group is approximately 12 miles southwest of the City 

of Sudbury, Ontario. It lies approximately 1)4 miles north of Highway 17 

and the C.P.R. railroad.

The property is accessible from the old abandoned roast yards 

of the International Nickel Company of Canada, Limited, which extend into 

the Ntf of Lot 7, Con. IV. The roast yard is reached via a gravel road 

west of Creighton Mine. This road follows the abandoned Algoma Eastern 

Railway and traverses the northern part of the township.

PROPERTY OWNERSHIP

The 18 claims in the map area are recorded under the name of 

Falconbridge Nickel Mines Limited, Falconbridge, Ontario.

WORK SUBMITTED

This geophysical report describing a magnetometer and a horizontal 

loop electromagnetic survey, is submitted by Falconbridge Nickel Mines 

Limited, Falconbridge, Ontario, for a total of 1*0 days assessment work 

credit per claim or a total of 720 days assessment work credit for the 

*flA 18 claim group. This is based on 20 days assessment work credit per claim
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for each of the two geophysical surveys. The geophysical work was 

performed equally on the 18 Mining claims described above, by personnel 

of Falconbridge Nickel Mines Limited, Falconbridge, Ontario.

DATES OF WORK PERFORMED

The geophysical survey field work was carried out during 

November and December, 1969 with map preparation and interpretation 

completed in January, 1970*

GEOLOGICAL DATA

The map area covers a portion of the north edge of an east-west 

trending metavolcanic belt approximately H to 1)4 miles wide* In Graham 

Township, this belt is bounded on the north by the younger Creighton 

Oranite and on the south by a younger metasedimentary sequency of 

quartz!tea, conglomerates, and metapelites. All these rock types have 

been affected by brecciation, i.e. "Sudbury Breccia11 . Later dykes of 

olivine diabase trend northwest across these rock types.

Within the metavolcanic belt are numerous relatively narrow, 

but continuous bands of metapelites and a few Creighton Oranite bands 

and plugs*

At one location within the metavolcanics, in the SE)4, N# Lot 6, 

Con. **, minor amounts of disseminated pyrrhotite, chalcopyrite, and pyrite 

have produced a light gossan over a few feet in area. No pits or trenches 

were found within the map area.

A detailed geological review of the area is contained in 

Ontario Department of Mines Geological Report 60 ("Geology of the 

Denison-Waters Area", K. D. Card, 1968).



The geology of this 18 claia group is described in detail in 

a geological report submitted for assessment by Falconbridge Nickel Mines 

Limited in November, 1970*

A 1085 1 deep AX? diamond drill hole was drilled in the N# of 

Lot 7, Con. J*, between lines 168 and 172. This -65*SV hole Mas 

subaitted in 1969 by Falconbridge Nickel Mines Limited for assessment 

credit.

CONTROL - LINECUTTINQ

Geophysical surveying was carried out along grid lines running 

north-south and cut at 'tOO'intervals across all the claims. The lines 

were chained and marked with numbered pickets every 100'. An east-west 

surveyed tie line along the north extremity of the lines accurately 

established the end position of all lines.

The lines form part of a larger grid system which is tied in 

to a surveyed base line located south of the presently described map 

area.

Approximately 89,300* (or 16.93 miles) of lineage was cut on 

the 18 claim group. This figure was made up of 76,200* of grid lines 

and 13,300* of tie lines.

A total of 780 stations on 100* centres were established along 

the grid lines. Geophysical readings were made every 30* for a total of 

15^*0 readings for the magnetometer survey and 1^75 readings for the 

E.M. survey.

The linecutting was submitted for assessment in November, 1970.



PERSONNEL

Geophysical surveying was performed by Falconbridge Nickel 

Mines Limited personnel* The work was supervised by Mr* R* H* Tays, 

Geophysical Foreman, Falconbridge Nickel Mines Limited, 685 Murdoch 

Avenue, Noranda Quebec, under the general direction of Mr* Q* H* Cluff, 

Senior Field Geologist, Falconbridge Nickel Mines Limited - Sudbury 

Operations, Falconbridge, Ontario.

THEORY AND METHOD OF SURVEYS

Magnetometer Survey

In carrying out the magnetometer survey, a Sharpe MF1 Fluxgate 

magnetometer was employed. This instrument is a vertical component type 

and operates by means of a fluxgate system which is operated by battery* 

The readings are taken from a meter on the face of the instrument and 

are read in gamma values. Therefore, no correction is necessary except 

for the diurnal and instrument drift*

The fluxgate system works on the principle that a battery 

current is passed through two coils which are arranged within a secondary 

winding. These coils are so arranged that the magnetic field set up in 

then is equal. If, however, an external magnetic field exists, it 

creates an in-balance in the system which results in a measurable 

voltage which is proportionate to the strength of the external field. 

The voltages are measured on a meter on the fact* of the instrument which 

is divided in gamma values* A detailed explanation of the fluxgate 

system can be found in "Applied Geophysics for Engineers and Geologists" 

by Griffith and King.
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The stations to be uaed for diurnal and instrument drift 

control were established alonx the surveyed base line located ft mile 

south of the claim group. Following this the readings were taken at 

fifty foot interrals along all picket lines* Following the necessary 

correction, the readings were plotted in gamma values on the map.
*

The accuracy of this instrument is considered plus or minus 

0.5& of full scale on the 1,000 to 10,000 gamma ranges and 1.0# of full 

scale on the 50,000 to 100,000 gamma ranges. The sensitivity is 20 

gamma/div. on the 1,000 gamma scale, and decreases proportionate to 

the increased scale range. 

Horizontal Loop E.M, Survey

The horizontal loop E.M. survey carried out on this property 

employed a Ronka MK111 horizontal loop E.M. unit. The MK111 instrument 

is a dual frequency design which operates at 'flO OPS or 2**00 OPS of 

which the 2kOO OPS frequency was employed on this property.

The field procedure is as follows: a transmitter coil is 

carried along a line followed by a receiver coil and console unit. The 

coils are separated by a two hundred foot length of compensation cable. 

An electromagnetic field is induced into the ground by the transmitter 

coil, transmitting at a selected frequency* The transmitted signal is 

received in the receiver coil and the in phase and out of phase components 

are measured by the circuitry in the console and recorded in percentage 

of phase shift. If no secondary field is present (due to a conductor 

beneath the surface of the ground) the primary field from the transmitter 

only will be received and the response will be zero in phase and out of 

phase readings. However, if a secondary field is present a negative 

phase response will be observed for both the in phase and out of phase
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components. These responses are in proportion to the nature and 

strength of the conductor. The usual response pattern over a conductor * 

is, as the leading coil approaches the conductor a positive effect will 

be observed which is called the positive shoulder* When the configuration 

has moved to a point where the conductor is beneath the mid-point between
*

the two coils, a maximum negative response will be observed and as the 

coils move off to the opposite side of the conductor a second positive 

shoulder will be observed. The nature and shape of the profile is 

determined by the composition of the conductor and its physical location 

in relation to the surface of the ground. The depth of penetration is a 

function of the coil separation usually considered equal te^S/^the 

separation*

The readings taken on 50' stations, are plotted at the mid 

point betweenjthe^ transmitter and receiver coil and are shown as 

percentages. The values are then profiled to outline the anomalous 

regions.

A further explanation of the theory may be found in "Mining 

Geophysics, Methods in Geochemistry and Geophysics" by D. S. Parasnis 

and in "Interpretation Theory in Applied Geophysics" by F. S. Grant and 

G. F. Vest.

GEOPHYSICAL INTERPRETATION

Summary of Geophysical york

Geophysical survey maps - Plate l (Magnetometer Survey) and 

Plate 2 (Horizontal Loop E.M. Survey and Interpretation) are overlain on 

geological maps which show all pertinent data such as lot, concession, 

claim and grid lines and numbers, topographic features and key nap.
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No anomalous magnetic areas were outlined* A few scattered, 

weak E.M. conductors were outlined trending east-northeast across the 

claim group. Some anomalous E.M. readings appeared to be caused by 

topographic effects. 

Magnetometer Survey

In carrying out the magnetometer survey of this area, the 

magnetometer was set to provide a background of approximately ' 00 to 

500 gammas. Readings were taken every 50 feet along all lines. No 

magnetic anomalies were indicated by the survey. The magnetic readings 

over the claims were, for the most part, quite constant ranging from 

300 to 700 gammaB. There was no distinct magnetic background difference 

between areas consisting entirely of volcanic greenstone and areas 

consisting of interbedded greenstone and metasediments, nor was there any 

difference between bands of metasediments and adjacent bands of greenstone* 

Much of the granite in the N)4 of Lot 8 especially, gave slightly lower 

magnetic readings than the volcanic-metasedimentary areas.

Several scattered higher readings - between 1,000 and 2,000 

gammas - and several negative readings were recorded. The 2 negative 

readings along the north part of lines 180 and 184 reflect the diabase 

dyke shown on the underlying geological map. The other individual high 

and low readings have no apparent relationship to any specific geological 

feature*

On L128 between 2600N and JJOON no readings were made due to 

marshy wet ground.

A plan of the survey is shown as Plate 1.



Horizontal Loop E,M. Surrey

Headings were tak*n every 50 feet along all lines* On L-l?6 

no readings could be taken beyond tf^OON because of marshy wet ground. 

A similar situation existed on L-128 between 2?OON and 3050N.

This survey has resulted in what has been interpreted as a few 

narrow and weakly conductive east-northeast trending conductors of apparently 

little geological consequence* The conductors outlined in Lot 9 mostly 

overlie the granite with little outcrop exposure. One conductor overlies 

the interpreted contact between the granite and the volcanics-aetasediaents 

on L-212 at 2900N and L-216 at 2850N.

The conductor on L-172 at WOON and on L-168 at i*950N occurs over 

marshy ground and probably granite rooks*

Likewise the weak conductor along the north portion of lines lW 

to I6k (except tor L-152) occurs partially over swampy ground and also part 

of it corresponds with the base of a small hill. This anomaly geologically 

overlies volcanics,  etasedinente, and granite.

These anomalies are not related to any known sulphide mineralization 

in the adjacent rocks noMo they have any associated magnetic anomalies*

As well as the outlined weak conductors, there are a number of 

readings which might appear anomalous, but are believed to be due to 

topographical effects. Values thought to be due to topography have been 

indicated by the symbol (T). In rugged or hilly topography, the coils may 

become mis-aligned. This usually results in negative in-phase values (often 

large) and zero or low out-of-phase values*

A plan of the survey and interpretation is shown as Plate 2.

Respectfully submitted,

-i l
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APPENDIX

\ 
I Statistical Data '

Number of feet of grid lines on I*00I centres 76,200* 

Number of 100' stations 780 

Number of magnetometer readings on 30* centres 

Number of E.M. readings on 50' centres
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APPENDIX

II Instruments Used 

Magnetometer

Sharpe Fluxgate MFl Magnetometer Ser* No. 21003* 

Direct read out on five scales to 100.000 gammas. 

Full scale deflection on most sensitive scale 1.000 gammas* 

Sensitivity: 20 gamma/div. on most sensitive scale. 

Measurement: The vertical component of the magnetic field. 

Plotting: Readings plotted in gamma values after being corrected

for diurnal and instrument drift. 

Ronka E.M. Unit

Ronka dual frequency MKL11 horizontal loop E.M. unit Ser. No. 112. 

Frequency employed: 2**00 OPS. 

Coil separation: 200' 

Measurement: Percentage of in phase and out of phase variation of

the vertical component of the combined field. 

Sensitivity: 1# or 1:100. 

Plotting: Results are plotted in percentage of in phase and out of

phase shift*
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DE CL^RATIOft -.

I, Reginald H* Tays, the undersigned, herewith 

certify I have had the following experience in geophy-
t

slcal surveying, employed as an instrument operator, 

party chief and field supervisor.

Four years with Geo Explorers Limited, 1953 to 

1957 under the supervision of Mr* Donald J, Salt (profe 

ssional engineer) and thirteen years with Falconbridge 

Nickel Mines Limited, 195? to 1970. During this period - 

I worked under the supervision of Mr. D,J, Salt (prof, 

eng.) and Mr. H. David MacLean (professional geophysicist), 

and other geophysiclsts employed by Falconbridge Nickel 

Mines Limited.

I have personally supervised the geophysical work 

outlined in the above report.

Tays.
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DECIARATION

I, G* H* Cluff, the undersigned, herewith certify that I aa 

a 19^8 Bachelor of Science graduate in Honours Geology in the Faculty 

of Science of McMaster University, Hamilton, Ontario, and hold a Master 

of Science, Applied, degree (1962) in Mineral Exploration from McGill 

University, Montreal, Quebec*

I have been practicing my profession since graduation for a 

total of 13 years.

I am a member in good standing of the Canadian Institute of 

Mining and Metallurgy and of the Association of Professional Engineers 

of the Province of Ontario*

Q. H. Cluff, B Se, M Se App., P. Eng.
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