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SUMMARY

A TURAM ELECTROMAGNETIC survey was initially conducted over the Greenwich Lake 

grid, Thunder Bay district, northwestern Ontario on behalf of Greenwich Lake 

Explorations. The purpose of the work was to trace out the lateral extent of an 

exposed sulphide body in a fault zone and to explore for other hidden sulphide 
bodies in the fault zone.

The known massive sulphide mineralization gave no significant electromagnetic 

response. Induced Polarization Surveying was then carried out to explain why 

the massive sulphides did not give a TURAM response.

A total of 2 line miles of TURAM and 0.5 line miles of INDUCED POLARIZATION were 

surveyed.

A weak TURAM conductor was observed over a swamp on the grid. The main sulphide 

zone did not give a significant TURAM response. It does however show a moderate 

I.P. anomaly. The apparent resistivity of the sulphide zone is 1000 to 3000 ohm-m 

which is much too high to give an electromagnetic response. The resistivity survey 

gave a resistivity of 500 ohm-m over the swamp confirming conductive overburden 
to be the most likely explanation for the weak TURAM anomaly.



1. INTRODUCTIONS

1.1 Timing

Between July 3 and July 7, 1979 Scintrex Limited, on behalf of Greenwich Lake 
Explorations, conducted a Turam electromagnetic survey in the Thunder Bay area 

near Greenwich Lake. On October 5 and 6 an Induced Polarization survey was 

carried out on three of the Turam grid lines.

1.2 Grid Location

The Greenwich Lake grid is located 30 miles northeast of Thunder Bay, (Figure 1). 
Access is by float plane or helicopter from Thunder Bay. The nearest road is 

10 miles north of the grid.

1.3 Survey Personnel

Mr. Neil Fiset, B.Se., geophysicist, directed the Turam survey and was assisted 

by Mr. G. Mihajolovic, Engineer. Greenwich Lake personnel Mr. D. Christiansen, 
Mr. T. Mclnnis, and Mr. G. Ardeu also assisted with the project.

Mr. Tony Guernier, Senior Geophysical Technician, directed the I.P. survey and 

was assisted by Mr. Sam Brown. Overall project supervision was by Mr. Michael J. 
Lewis, Manager of Surveys, Scintrex Limited.

1.4 Survey Purpose

A massive sulphide body in a fault zone is exposed at station 00/00 on the grid. The 

purpose of the survey was to delineate the fault zone and detect hidden sulphide 

bodies associated with it.

The purpose of the induced polarization survey was to determine why the main 
sulphide zone at 00/00 gave only a weak Turam response.
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2. INSTRUMENTATION AND METHOD 

2.1 Turam Survey

A Scintrex SE-77/TSQ-2M five frequency electromagnetic system was employed utilizing 

a frequency of 2835 Hz and a coil separation of 50 feet.

The Turam method utilizes a rectangular wire loop as transmitter. It is laid out 

adjacent to the .survey area with its long side parallel to geologic strike (Figure 2) 

The TSQ-2M transmitter energizes the loop and creates an electromagnetic field.
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The properties of this field, as it interacts with the earth, are examined using a 

pair of receiver coils (the SE-77F). These coils have a cable interconnection 

that allows the voltages in each coil to be compared thus providing the ratio 

and phase difference of the vertical electrical field in each coil. Ground 

conductors cause disturbances in the normal field.

The magnitude of an anomaly is a function of

a) Instrumentation parameters eg. size of electromagnetic source, frequency of 
electromagnetic source, separation of receiver coils.

b) Conductor parameters eg. conductivity, strike length, depth, dip, distance 

from electromagnetic source.

Further information on the equipment and theory of operation can be found in the 

SE-77F/TSQ-2M specification sheets attached to this report.

2.2 Induced Polarization Survey y~ 

A Scintrex IPC-8/250W time domain transmitter and a Scintrex IPR-8 receive^ were 

used. The transmitter has current "on" and "off" times of 2 seconds. The 

polarization/transient voltages are integrated between the .130 second and the 

1.5 second point of the "off" cycle and normalized to the "on" cycle voltage of 

the receiver. The resulting chargeability, in milliseconds, is a measure of the 

induced polarization effect. The apparent resistivity in ohmmeters of the rock 

in the measurement zone is computed from the formula pa * 2Tra nfn+1) (n+2) Vp

2 I

Vp s "on" cycle voltage at the receiver in millivolt 

I * current output from the transmitter 
a = potential electrode spacing in meters 

pa s apparent resistivity in ohm-meters
)

For the present survey a Dipole-Dipole array was utilized. This array is shown 

schematically below in Fig. 3.
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3. PRESENTATION OF SURVEY RESULTS

3.1 Turam Survey

The Turam electromagnetic data are presented in profile form on Plates l and 2. 

The horizontal scale is l'^200 ft. and the vertical scales are I"s2(^ for the 

field-strength ratios and 1"-10O for the phase differences.

3.2 Induced Polarization Survey

The induced polarization and resistivity data are presented in profile form on 

Plate 3. The horizontal scale is 1"*200 ft. The vertical scales are 1"*10 

milliseconds for the induced polarization data and logarithmic for the resistivity 

(1^=1 cycle sl O ohmmeters, 100 ohmmeters, 1000 ohmmeters, etc).

4. DISCUSSION OF RESULTS

4.1 Turam Survey

4.1.1 Main Turam Survey (Plate 1)

For the main Turam Survey an intercoil spacing of 50 ft. was employed. The

fundamental frequency was 2835 Hz and the source loop had dimensions of

2000 ft x 500 ft. The Turam profiles north of the baseline shows relatively

flat backgrounds away from the swamp indicating that the bedrock and overburden

are non-conductive. South of the baseline there is a weak Turam conductor

designated anomaly "A". It has negative ratios and a small phase angle response.

This type of response is typical of conductive overburden as shown in Figure 4.



Conductor "A" crosses the grid on lines 18S to 4S and correlates directly with a 

swamp.
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4.1.2 Turam Test Lines Over Mineralized Zone (Plate 2)

For the test lines the intercoil spacing was 100 ft. The frequencies were 945 Hz 

(fundamental) and 2835 Hz (1st Harmonic). The dimensions of the source loop were 

2000 ft x 500 ft.

A very weak Turam conductor was observed near the main showing. It consists of 

two weak phase differences located at 00/0+25W and 00/1+20E; 25/0+25E. There is 

no appreciable ratio response'indicating that the sulphide zone is a very poor 

conductor of limited extent.



4.2 Induced Polarization and Resistivity Surveys

4.2.1 Chargeability Data

The survey grid shows background chargeabilities of 2-5 Billiseconds (on the n*l and 

ns2 profiles). Two anomalous chargeability trends occur. These are designated 

Zone A and Zone B.

Zone A : A weak chargeability anomaly occurs on the profiles at 4E on line 00 and 

at 0+50E on line 2S.

The anomaly appears to be associated with high resistivities indicating 

the source to contain a small percentage (by volume) of sulphides. Also 

the source may be related to magnetic or ilmenite.

Zone B : This zone occurs at 00/00 2S/0+50E and at 4S/0+50E. It correlates with 

a known sulphide occurrence. The responses on lines 00 and 2S indicate 

the source is near surface. But on line 4S the slightly larger response 

on the 11=2 separation indicates a slight increase in the volume percentage 

of sulphides with depth.

The higher chargeabilities in zone B, when compared to zone A, indicate 

a greater volume percent of sulphides in zone A than in zone B.

4.2.2 Resistivity Data

High resistivities (7-10,000 firn) occur west of the baseline, moderate-low

resistivities (1000-3000 firn) are associated with the main showing.

Resistivities of 500 firn were obtained on line 4S between SE and 4E over a swamp. 

This resistivity low correlates with TURAM anomaly "A" indicating that the conductive 

overburden in the swamp is likely the source of anomaly "A". Also the n*2 dipole 

dipole data shows a very low resistivity coincident with the swamp'suggesting that 

the swamp may be related to a fault zone.



5. CONCLUSIONS

The main sulphide showing gave a poor TURAM response because it is a poor 

electromagnetic conductor. This was verified by the induced polarization/resistivity 

survey.

The TURAM anomaly "A" appears to be caused by conductive overburden.

The conductivity of the swamp from the ns l dipole-dipole separation is 500 firn

which is conductive enough to give a TURAM response at the 2835 Hz frequency. The

^2 resistivity data indicates that a fault may exist in combination with the

swamp.

It is apparent from the induced polarization data that the main sulphide zone 

exposed at 00/00 strikes along the baseline between 00 and 4S.

It is doubtful if anomaly "A" is associated with sulphides. This can only be 

checked using Induced Polarization. If an I.P. survey is made on the remainder 

of the grid, lines should be extended to 10W.

Respectfully submitted, 

SCINTREX LIMITED

Blaine Webster, B.Se., 
Senior Geophysicist

Michael J. Lewis, M.Se., P.Eng. 
Manager - Geophysical Surveys Division

October 29, 1979
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Covering Dates of Survey *5\J(. L \ Vo duL "7 l
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Geophysical
—Electromagnetic.
—Magnetometer—
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—Other—————
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Geochemical.
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(enter days per claim)
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GEOPHYSICAL TECHNICAL DATA

Kjf GR()UNJDJSURVKYS — If more than one survey, specify data for each type of survey

Number of Stations 
Station interval 
Profile scale-———
Contour interval

•o

•Oi

•s.

Instrument
Accuracy — Scale constant 
Diurnal correction method 
Base Station check-in interval (hours) 
Base Station location and value

Number of Readings' 
Line spacing

Base station value and location

Instrument
Coil configuration •TWO
Coil separation
Accuracy
Method: 'CD Fixed transmitter
Frequency

Parameters measured

Elevation accuracy

SeInstrument
Method SZfTimc Domain
Parameters — On time 2-

- Off time Z-

l j Frequency Domain 
_ Frequency 
_ Range

— Delay time _L
— Integration time l . .S oO

Power.
Electrode array. 
Electrode spacing 
Type of electrode
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