
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

)
32Le4SW9376 2.6887 WEST OF SUNDAY LAKE 010

REPORT ON

INDUCED POLARIZATION SURVEY

DETOUR LAKE PROPERTY

FOR

NORTHERN ENERGY CORPORATION

JUfj

April, 1984 
Toronto, Ontario

D. Jones, P.Geoph. 
MPH Consulting Limited



l 

l 

l 

l 

l

l

I B^^^^B HI B IB B B H mm* mm m * mm^w mtw n w.- —— -- —— - - - - - — - ^^ ^^ ̂ J^ 
mtf 32L84SW9376 2.6887 WEST OF SUNDAY LAKE O1OC

TABLE OF CONTENTS

l 

l 

l
1.0 INTRODUCTION l 

2.0 LOCATION AND ACCESS 2

3.0 INSTRUMENTATION AND SURVEY PROCEDURES 4

l 3.1 Instrumentation 4

3.2 Survey Procedures 6

3.3 Personnel - 8

SUMMARY

l 

l 

l

l 6.0 CONCLUSIONS 18

l

4.0 PRESENTATION OF RESULTS 9

5.0 FIELD RESULTS AND INTERPRETATION 11

5.1 General Comments 11

7.0 RECOMMENDATIONS 19

B Certificate

Appendix I - Instrument Specifications 

Appendix II - IP Pseudosections



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

LIST OF FIGURES

Fig. l Location Haps

Fig. 2 Principles of Time Domain IP

Fig. 3 Plotting points for various IP arrays

Map NE-1 IP Pseudosection Line 32+OOS

Map NE-2 IP Pseudosection Line 28+OOS

Map NE-3 IP Pseudosection Line 24+OOS

Map NE-4 IP Pseudosection Line 12+OON

Map NE-5 IP Pseudosection Line 16+OON

Map NE-6 IP Pseudosection Line 20+OON

Map NE-7 IP Pseudosection Line 24+OON

Map NE-8 IP Pseudosection Line 20+OON

3

7

10

Appendix II 
Appendix II 
Appendix II 
Appendix II 
Appendix II 
Appendix II 
Appendix II 
Appendix II



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

SUMMARY

During the period of March 25 to April l, 1984, MPH Consulting 

Limited of Toronto, Ontario conducted a programme of Induced 

Polarization surveying on behalf of Northern Energy Corporation of 

Vancouver, British Columbia on their Detour Lake project in 
north-eastern Ontario.

The purpose of the surveying is to delineate certain portions of 

VLF-EM targets as laid out by Northern Energy Corporation and to 

ascertain whether the conductive sources of the VLF-EM targets are 

produced by polarized (sulphitic) material.

The Induced Polarization survey was conducted under the direct 

field supervision of Mr. K. Morrison, B.Se. of MPH Consulting 

Limited.

This property is located to the west of the Sunday Lake area 

approximately 15 km west of the Detour Lake gold mine developed by 

Cambell Red Lake Ammaco and Dome Mines. The mine is a gold 

deposit of some 30 M Tonnes of approximately 0.1 oz Au/Ton 

situated essentially in a quartz fracture zone bearing pyrrhotite, 

chalcopyrite and gold and is centred in a cherty tuff unit which 

is overlain by a basalt. Gold values are found within the cherty 

tuff unit and extend somewhat into the underlying altered 

ultrainaf ics.

The main quartz fracture zone has an indicated strike length of 
approximately 275-300 meters and is arcuate in plan.
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The main gold zone is generally 6 m to 12 ra in width and consists 
of a system of quartz veins which contain 10%-15% pyrrhotite, 

Q.5%-1% chalcopyrite and 1%-5'fc pyrite within the veins and as 
selvages.

The exploration leading to the original discovery was 

geophysically orientated and was a follow up of an INPUT survey 

which indicated a strong conductive zone of 8 to 15 mhos 

accompanied by a coincident magnetic response.

Ground surveying showed a strong electromagnetic conductor of 20 

mhos with a coincident magnetic anomaly of approximately 2500 nT.

Additional surveys conducted after the discovery included vertical 

loop EM and IP. The vertical loop method proved to be 

particularly useful in tracing the sulphide-bearing cherty tuff 

horizon, while the other surveys outlined the main concentration 

of sulphides. The IP survey was a pole-dipole survey with an "a" 

spacing of 200 ft and n^l,2,3 and 4. As with the other surveys, 

the IP also outlined the main zone of sulphides very well, with 

chargeabilities of 60 to 70 milliseconds over a background of 5 to 

10 with a corresponding resistivity low of 10 ohm-meter against a 

background of 1,000 ohm-m.

The original anomaly which ultimately proved to represent the 

gold-bearing zone was selected for drilling on the basis of the 

strong EM response with good magnetic correlation. This was 

believed to be indicative of a sulphide zone.



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

1.0 INTRODUCTION

During a 7 day period in March and April, 1984 a programme of 

Induced Polarization surveying was conducted in the Detour Lake 
area of north-eastern Ontario on behalf of Northern Energy 
Corporation of Vancouver by MPH Consulting Limited of Toronto, 
Ontario.

The project consisted of a number of detail surveys over 
previously defined VLF-EM and magnetic anomalies. The induced 

polarization was conducted to outline and define the polarizable 
content of the targets.

The field survey was conducted under the direct supervision of Mr. 
K. Morrison, B.Se. of MPH Consulting Limited.

This report describes the geophysical instrumentation field 
techniques employed, the interpretational procedures and the 
results derived from the field surveying. Additional exploration 
work is recommended to further explore the economic potential of 

this property.
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2.0 LOCATION AND ACCESS

The property is located west o E the Sunday Lake area in the 

Porcupine Mining Division District of Cochrane.

The property is situated approximately 144 km northwest of 
Cochrane and approximately 128 km north of La Sarre in north 
western Quebec. The survey area is also approximately 15 km west 
of the Detour Lake gold mine currently under production.

The property consists of 21 contiguous unpatented mining claims 
numbered 584087, 584097, 584099 to 584111 inclusive and 576951 to 

576956 inclusive. Access to the property is via an all weather 

road running north of Cochrane which services the mine site. This 

highway transects the eastern portion of the property providing 

excellent access.
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3.0 INSTRUMENTATION AND SURVEY PROCEDURES

3.1 Instrumentation

The survey was conducted with a Huntec Mk IV 2.5 kw time 

domain system. Specifications of the Huntec Mk IV IP system 

are detailed in Appendix I.

In the time domain IP method a modified, square current wave 
form consisting of "on/off/on/pff" cycles of equal duration 
is transmitted into the ground through a pair of electrodes 
(current dipole). Primary voltage (Vp) and secondary voltage 

(Vs) generated in the ground are measured at another pair of 

electrodes (potential dipole). The primary voltage, measured 
during the "on" current cycles, is a function of the 

electrical resistivity of the ground. The secondary voltage, 

measured during "off" current cycles, is the IP effect and is 
a function of the amount of polarizeable minerals, such as 
metallic sulphides, graphite etc., in the ground.

The Huntec Mk IV system measures the IP effect on 10 equal 

width time intervals. The width of the time window (TI) and 

the length of the delay (Td) between the start of an "off" 

cycle and the beginning of the IP measurement are adjustable 

to suit the conditions of the survey. In this case, these 

adjustments were set at 100 msec, and 100 msec., 
respectively.
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Two values are of interest in time domain Induced 

Polarization surveying:

a) the apparent resistivity of the ground;
b) the chargeability or polarizability of the ground.

The apparent resistivity values of the ground are not 

directly measured, but are obtained by calculations from 
observed data.

Mathematical formulae utilizing the secondary voltage value 

coupled with the current output from the transmitter at the 
same instant, and a geometrical constant dependent on the 
array type being used, yield the apparent resistivity value 

of the ground.

pa

where: pa = apparent resistivity in ohm-m 
Vp ^ primary voltage 
I = transmitted current 
a ^ electrode spacing in m

F s geometrical factor depending on the electrode 
array used

The IP effect chargeability in msec is measured directly by 
the Huntec receiver.

Total chargeability for all 10 channels and alternate 

channels 1,3,5,7,9 were recorded. The 9th channel (M10) was 
selected for compilation.
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The decay curve constructed from the ten chargeability 

observations is generally in the form of an exponential decay 

curve and can be split into two portions - a fast decay 

portion and a slow decay portion. The fast decay portion is 

generally due to inductive effects. Apparent chargeability 

by definition is the value of the slow decay rate at zero 

times.

This slow decay rate predominates at later times on the decay 

curve and for this reason only.the M10 values have been used 

to construct the chargeability field maps for this project. 

The plotting point for both the chargeability and apparent 

resistivity values were generally taken as being at the mid 

point of the survey array.

The basic principles of the Induced Polarization method are 

displayed in Figure 2.

3.2 Survey Procedures

The dipole-dipole electrode array was used for the survey. 

In this array the current and potential dipoles are 

maintained at a constant length-electrode spacing (a) and the 

distance between them is expanded at integer increments of 

the electrode separation (n). The electrode spacing and 

electrode separations of a s 200' and n - 1-5 respectively 

were initially used.
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Following analysis of the first pseudosections it was 

surmised that the dipole length could be curtailed to 100 ft 
whilst adequately delineating bedrock response. This would 
have the effect, coincidentally, or increasing target 
resolution.

3.3 Personnel

The following MPH personnel were connected with this project.

D. Jones, P.Geoph., Consultant, Toronto, Ontario

K. Morrison, B.Se., Geophysicist, Toronto, Ontario
G. Shields, B.Se., Geologist, Toronto, Ontario
B. Boudreault, Operator, Chicoutimi, Quebec

R. Rae, Operator, Toronto, Ontario
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4.0 PRESENTATION OF RESULTS

The results of the survey, channel 5 chargeability (M6) and 
apparent resistivity (pa) are presented in standard pseudo-section 
format at a scale of 1"*100 ft. (Maps NE-1 to NE-8).

In the pseudosection plots, the data are plotted at the inter 
section of a 45 0 diagonals drawn from the centre of the dipoles 
for each value of the separation. Plotting in this manner builds 

up a vertical section of data points. The term pseudosection is 

used because the plotted depth does not necessarily represent the 

actual depth at which measurement was obtained. The actual depth 

of the measurement depends on the geo-electric properties of the 
ground (Figure 3).
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5.0 FIELD RESULTS AND INTERPRETATION 

5.1 General Comments

During the field survey a total of 8 lines were surveyed with 

the Induced Polarization system. Each section of line 

surveyed is a follow up to previous VLF-EM and/or magnetic 
targets selected by Northern Energy Corporation.

The initial surveying was conducted with a dipole length of 

200 ft and dipole (n) separations of n - l through 5. These 
survey parameters were considered sufficient to ensure 

penetration of the overburden and to provide bedrock response 
which could be interpretated.

Following the inspection of the initial survey lines, it was 

discovered that the overburden thickness and conductivity 
were lower than anticipated. The parameters were therefore 
changed to a dipole length of 100 ft. This has the effect of 
doubling the number of readings per line and thus increasing 

the survey resolution.

The survey lines were located in three separate areas on the 

present grid. These survey lines are sufficiently separated 

such that the construction of a plan map is not warranted and 
all the field results and interpretation are presented as 

pseudosections.

Line 32+OOS Map NE-1

This section of line 32+OOS surveyed from 2+OOW to 18+OOE was 

designed to cover a VLF-EM anomaly at approximately 14+OOE
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The apparent resistivity results of the surveying showed a 

broad apparent resistivity high centered at approximately 

12+OOW with a fairly well defined low on its eastern flank. 

The resistivity zone shows a contrast of between 10 and 20 
above the background. The contrast is sufficiently high to 

produce a VLF-EM anomaly.

The chargeability data on this line shows a fairly uniform 

section. There is no well defined chargeability zone 

coinciding with the VLF-EM targ.et, and no other zone 
displaying any discrete anomalous chargeability is observed.

Line 28+OOS Map NE-2

The section of line 28+OOS surveyed was designed to cover a 

northern extension of the VLF-EM anomaly observed on line 

32+OOS.

The induced polarization results are very similar to those 

observed on line 32+OOS with a fairly large apparent 

resistivity high dominating the resistivity section. A 

relative low apparent resistivity diagonal located at 

approximately 7+OOS shows a large resistivity contrast. The 

lateral contrast in bedrock resistivity values is probably 

large enough to provide a VLF-EM anomaly.

The chargeability pseudosection displays a gradual increase 

in values from east to west with no well defined anomalous 

zones outlined. The above background values located at 

approximately 12+OOW, coincident with the apparent 

resistivity high, are probably due to the inherent 

resistivity changes.
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The apparent resistivity values observed in both sections 
displayed higher near surface n^l and n"2 values than 
expected possibily evidence for a lower thickness of 
overburden and/or higher overburden resistivity than 
expected. As a consequence the dipole separation could be 

reduced to increase resolution without sacrificing bedrock 

penetration. Interpretation of the data showed that in roost 

areas overburden depth is approximately 10 meters.

Line 24+OOS Map NE-3

The induced polarization survey conducted on this line 
surveyed the same VLF-EM zone as covered in both lines 28+OOS 

and 32+OOS.

In this case the survey is conducted with a dipole "a" length 
of 100 ft which, as can be seen, resolved the resistivity 

high observed in both lines 28+OOS and 32+OOS into two 

discrete units with a relative low between them. This 

lateral contrast in resistivity is probably large enough to 

provide a VLF-EM anomalous signature. The two highs are 
located at approximately 10+OOW and 13+OOW.

The chargeability data outlines a relatively low relief in 

the eastern portion of the section with no defined anomalous 

zones. At the western end of the surveyed line a number of 

high anomalous values present are interpreted to reflect a 
possible increase in polarizable response. The shape of the 
anomaly (being necessary truncated due to the property 
boundary) is very difficult to interpret. It is possible 

that the anomaly at depth in the n"3, n"4 and n"5 data at 
approximately 14+OOW is associated with the resistivity
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contact. However, at this time/ no concrete conclusions can 

be drawn from the incomplete data.

Line 12+OON Map NE-4

This line is designed to cover a number of VLF-EM anomalies. 

The induced polarization data outlined a fairly high 
resistivity gradient at approximately 3+50W interpreted from 
the data to be representing a lateral resistivity contrast 

possibly outcrop or subcrop to the east with a swamp to the 
west. Other less well defined contacts are interpreted at 
approximately 10+OOW and 2+OOE.

The chargeability data mirrors these breaks quite well with 
changing background levels well defined. No discrete 
anomalous references are outlined and no significant 

concentration of polarizable material can be interpreted.

Line 16+OON Map NE-5

This line covered the northern extension of the target from 
line 12+OON.

The apparent resistivity data is very similar to that 
observed from line 12+OON and the lateral changes in 

resistivity are interpreted to explain the VLF-EM anomalies. 
The chargeability data also mirrors these results with the 
higher chargeability values coinciding with the larger 
apparent resistivity values, possibly due to a larger bulk 
volume of bedrock being examined.
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The decrease in near surface n^l apparent resistivity data 

between 2+OOW and the eastern extent of the line in 

comparison with the data from line 12+OON indicates a 

possible increase in overburden thickness.

Line 20+OON Map NE-6

This survey line covers the northern extension of the VLF-EM 

zone traced from lines 16+OON and 12+OON.

The apparent resistivity pseudosection is again very similar 

to that observed on both lines 16+00 and 12+OON and the 

interpretation is virtually identical for both the 
resistivity and chargeability. The lower resistivity 

gradient and the decrease in resistivity values in the 
eastern end of the survey line indicates an increase in 
overburden thickness. A second fault/contact is interpreted 
at 7+OOW.

Line 24+OOH Map NE-7

The apparent resistivity pseudosection from this line shows 

very little vertical relief with the horizontal contouring of 

the pseudosection coupled with increasing depth indicating a 
fairly homogenous bedrock with no large lateral variations in 
resistivity.

No distinct chargeability anomalies are observed.
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Line 20+OQN Map NE-8

The apparent resistivity information from this line indicate 

a lateral resistivity construct which probably explains the 

VLF-EM anomaly. The high resistivity zone located between 

10+OOE and 14+OOE indicates a possible uplift in bedrock 

topography with respect to the eastern extent of the line 

where the lower resistive values are typical of those 

obtained in a highly conductive environment i.e. swamp/lake.

No chargeability anomalies are observed.
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6.0 CONCLUSIONS

The induced polarization survey conducted on the property was 
designed to test for any polarizability associated with any of the 
VLF-EM anomalies previously located on the property.

Of the survey lines covered only one possible polarizable target 

was outlined on line 24+QOS. At the western extent of this line 

higher than background chargeability appears to be reflecting an 

anomalous feature. The presence of. the property boundary 

precluded complete mapping of the anomaly and as such made 

interpretations of the zone very difficult.

It is interesting to note that this zone displayed no VLF-EM 

signatures.

The remaining VLF-EM targets are all explained by lateral changes 

in surface and subsurface resistivities. No conductive zones were 

outlined by the Induced Polarization surveying. No chargeability 

zones were outlined.
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7.0 RECOMMENDATIONS

To further explore the potential of the property it is recommended 

that the induced polarization survey be correlated with the 

previous exploration data from the property. Following this 
further recommendations can be made.

It should be pointed out however that the only IP anomalies 
observed did not appear to be VLF-EM anomalies. Should the 
induced polarization anomalies be of sufficient interest a survey 

covering the entire property should be considered.

Respectfully submitted,

[DAVID JONESj
l, P.Geoph.

isulting Limited
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I David Jones of Toronto, Ontario hereby certify that:

1) I hold a Bachelor of Technology degree in Applied Physics from 

the University of Bradford, England, and a Master of Science 
degree in Applied Geophysics from McGill University in 

Montreal. I have practiced my profession in exploration 
continuously since graduation.

2) I am a Professional Geophysicist registered with the
Association of Engineers, Geologists and Geophysicists of 
Alberta.

3) I have based conclusions and recommendations contained in this 

report on knowledge of the area, my previous experience in 

geophysical surveying and interpretation and on the results of 

the field work conducted on the property under my supervision 

during March and April, 1984.

4) I hold no interest, directly or indirectly, in this property 

other than professional fees, nor do I expect to receive any 

interest in the property or in Northern Energy Corporation of 

Vancouver, British Columbia or in any of its subsidiary 

companies.

Toronto, Canada 
April, 1984

S DAVID JONES

Jones, P.Geoph,
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M-4 
Induced 
Polarization 
Receiver

DESCRIPTION
The Huntec M-4 is a microprocessor based receiver for time and 
frequency domain IP and complex resistivity measurement. It is

Easy to operate. One switch starts a measurement, of up to 29 
quantities simultaneously. The optional Cassette Datalogger 
records them all in seconds. Calibration, gain setting and SP 
buckout are all automatic.

Reliable. Using advanced digital signal processing tech 
niques, the M-4 delivers consistently accurate data even in 
noisy, highly conductive areas. For mechanical reliability it is 
packaged in a rugged aluminum case for backpack or hand 
carrying.

Versatile. The operator may adjust delay and integration 
times, operating frequency and other measurement parameters, 
to adapt to a wide range of survey conditions and requirements. 
An independent reference channel facilitates drillhole and 
underground work, and guarantees transmitter-receiver syn 
chronization in high-noise conditions.

Highly accurate. With a frequency bandwidth of 100 Hz and 
noise-cancelling digital signal stacking, the M-4 delivers very 
precise results. The details are summarized in a table overleaf.

Sensitive. The same features that make the M-4 accurate 
allow detection of very weak signals. The Huntec receiver 
requires lower transmitter power than any other, for a given set 
of operating conditions. Automatic correction for drifts in self- 
potential and gain allow long stacking times for significant 
signal-to-noise improvements.

Intelligent. Under the control of a powerful 16-bit micro 
processor, the M-4 calibrates and tests itself between measure 
ments. Coded error messages, flashed onto the display, inform 
the operator of any malfunction.
The M-4 Receiver is complemented by Huntec's new M-4 
transmitters, which offer precisely timed constant-current out 
put and both time and frequency domain waveforms, compati-

huntec
UMiJED

J 5 Howdcn Road, 
Scarborough, 
Ontario, C anada 
M1R 5*b
Ptione ut ~ )1-80 : 
Telex 06 9b)b40 
Cable: Huntor, 

Toronto

ble with the receiver's accuracy and multi-mode measurement 
capabilities. The RL-2 Reference isolator connects any IP trans 
mitter to the receiver's reference channel. The GeoOataBase 
field computer reads, stores and processes data from M-4 cas 
settes.
Contact Huntec for more information on the benefits offered by 
the M-4 product line.

FEATURES
* Time and Frequency domain IP and Complex Resistivity 

operation
* Simultaneous Time domain and Complex Resistivity 

measurement
* Automatic calibration 

gain setting 
SP cancellation 
fault diagnosis 
filter tuning

* Independent reference channel for drillhole and under 
ground work

* 33 quantities, displayable on large 3 Vi digit low-temperature 
liquid-crystal readout

* Analogue meter for source resistance measurement
* 10' ohms differential input resistance
* 8 hours continuous operation with replaceable, recharge 

able nickel-cadmium battery pack (2 supplied)
* Optional Cassette Datalogger fits inside case, has read-after- 

write error checking. Up lo 350 stations per tape.
* Conveniently packaged for backpacking or hand carrying
* 100 Hz bandwidth, fine time-resolution
* Advanced digital signal stacking
* Delivers reliable, accurate data in noisy, highly conductive 

areas.
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SPECIFICATIONS
Inputs

Channel

Resistance: 
Bandwidth: 
SP Cancellation: 
Protection:

Reference Channel
Level:

5 x 10"' to 10 volts. Automatic ranging. 
Overload indication 
Greater than 10' ohms differential 
100 Hz
- 5 to * 5 volts (automatic) 
Low-leakage diode clamps, gas dis 
charge surge arresters, replaceable fuses.

500 mV minimum, 10 volts peak max 
imum, overload indication

Resistance: 2x10' ohms differential
Controls and Functions
Operating Controls
Keypad:

Reference 
Registers:

16 keys, calculator format, function 
associated with each key.

Keypad may be used to store up to ten 3 Vi 
digit numeric values with floating decim 
al point, to represent station number, line 
number, operator, time, date, weather, 
transmitter current, etc. for recording on 
cassette.

Programming Controls
Sub-panel: All programming controls are on a co 

vered sub-panel, not accessible during 
normal operation.

Thumbwheel 
Switches: Select delay time to in milliseconds, 

chargeability window tp in milliseconds; 
operating frequency; PFE frequency
ratio.

Dhplayabk Quantities
Time domain:

Freq.domain:

Complex 
Resistivity:

Any mode: 
Outputs 
Displays 
Digital Display:

Primary voltage; self-potential; charge 
ability (total or each of 10 windows of 
equal width); phases of odd harmonics 3 
to 15; amplitudes of odd harmonics 1 to 
15; cycle count; repeating display of 
polarization potential and total 
chargeability.
Primary amplitude; Percent Frequency 
Effect; self-potential; cycle count. 
Phases of odd harmonics 3 to 15; ampli 
tudes of odd harmonics 1 to 15; fun 
damental phase (with ref. input); cycle 
count. 
Battery voltage. Frequency error.

3 Vi digit, low-temperature liquid crystal 
display. Indicates measurement results 
and diagnostic error messages.

Analogue Meter: Ohms scale for source resistance; also 
gives qualitative indication of signal-to- 
noise ratio.

Cassette Datalogger (Optional)
Description: Accommodated within M-4 chassis. If 

not acquired with receiver, may be retro 
fitted by user at any time. Two recording 
modes:

Partial: All sub-panel settings, measurement re 
sults, and contents of reference registers 
are recorded (2 seconds recording time). 

Full: As in partial mode, but also recorded is 
one cycle of averaged signal waveform 
(28 seconds recording time). If external

Format:

Verification:

Mechanical
M-4 Receiver with 
battery pack: 
M-4 Receiver 
with battery 
pack and Cassette 
DataLogger: 
Replaceable 
Battery pack:
Environmental
Temperature:

Humidity:
Altitude:
Shock.Vibration:

OUTPUT

reference is used, one cycle of reference 
waveform is also recorded (60 seconds 
recording time). Extra memory and soft 
ware available to average and store the 
reference waveform for advanced offline 
resistivity computation. 
ANSI/ECMA/ISO standard for saturation 
recording: 80 bytes/record, all data re 
corded in ASCII code. 
Read-after-wrile data verification (auto 
matic)

45 cm x 33 cm x 14 cm, 10.0 kg

Dimensions as above, 11.0 kg 

33 cm x 11 cm x 4.5 cm, 3 kg

Operation: -2fTC to *55*C 
Storage: -40*Cto +70M 
Moisture-proof, operable in light drizzle. 
-1,5i5mto 44,775m 
Suitable for transport in bush vehicles.

AND SfNSmVfTY

1) Frequency domain mode:at harmonic frequencies up to 15 
Hz, increases to not more than 5 
milliradians at 80 Hz.

Time domain mode: at harmonic frequencies up to 
7.5 Hz, increases to not more 
than 5 milliradians at 30 Hz.

2) of total OFF time
3) Full scale defined as ^OO% PFE.
Cassette Data: recorded in ASCII, 9 digits with decimal point
fixed for four decimal digits.
Display Data: 3Vi digits, floating decimal point
Resolution of averaged waveform limited by A/D converter to
one part or 4096 x (square root of cycle count).
Resolution of reference waveform (not averaged) limited by
available memory to one part in 256. Additional memory and
averaging software available as option.

CH WINDOWS
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M-4 SERIES

Induced 
Polarization/ 
Resistivity 
2.5 kW 
Transmitter

SPECIFICATIONS

Mark-4 2.5 kW Transmitter

DESCRIPTION
The HUNTEC M-4 2.5 kW Induced Polarization 
transmitter is designed for time domain, frequency 
domain (PFE) and complex resistivity applications. 
The unit converts primary 400 Hz ac power from 
an engine-alternator set to a regulated de output 
current, set by the operator. Current regulation 
eliminates output waveform distortion due to elec 
trode polarization effects. It is achieved in the trans 
mitter by varying the alternator field currents. The 
transmitter is equipped with dummy loads to smooth 
out generator load variations.

FEATURES
* Solid-state switching for long life and precise timing.
* Open circuit during the "off" time ensures no 

counter current flow.
* Resistance measurement for load matching.
* Precision crystal controlled timing.
* Failsafe operation protects against short-circuit 

and overvoltage.
* Automatic regulation of output current eliminates 

errors due to changing polarization potential and 
load resistance.

A) Power input:

B) Output:

C) Current regulation:

D) Output frequency:

f) frequency 
accuracy: 

F) Output duty cycle:

96—144V line to line 3 phase 400 Hz 
(from Huntec generator set) 
Voltage: 150 —2200V de in 8 steps 
Current: 0.2 — 7 A regulated** 
Less than ±0.1 It change for ±10* 
load change
0.0625 Hz to 1 Hz (time domain, 
complex resistivity)
0.0625 Hz to 4 Hz (frequency domain) 
selectable from front panel 
An additional range of frequencies be 
tween 0.78 and 5.0 Hz is available and 
can be selected by an internal switch.

±50 pom -30*C to 4- 60"C
0.5 to 0.9375 in increments of 0.0625
(time domain)
0.9375 (complex resistivity)
0.75 (frequency domain)

Two ranges: 0-5 A and 0-10 A
G) Output current

meter: 
H) Ground resistance

meter: Two ranges: 0-10 kfi and 0-100 kfi 
l) Input voltage meter: 0-150 V 
/) Dummy load: Two levels: 500 W and 1.75 kW 
K) Temperature range: -340C to * 500C 
L) Size: 53 cm x 43 cm x 29 cm 
M) Weight: 26kg

* 'Smaller currents are obtainable, but outside the current regulation 
range the transmitter voltage is regulated, not the current.

huntec
(•70) LIMITED

Ml SKIK 
lOROSTO



SPECIFICATIONS

M-4 2.5 kW Engine Driven Alternator
Output: 
Engine:

Fuel:

Alternator:

Construction:

Size: 
Weight (dry):

120 V ac 400 Hz 3.5 kVA maximum
6 kW air cooled, single cylinder four 
cycle piston engine with manual start

v tank capacityRegular grade gasoline, 
3.8 L to give 4 h duration
Delta connected heavy duty automobile 
type, beh driven, air cooled
Tubular protective carrying frame with 
resiliently mounted engine and alternator
51 cm x 48cm x 76cm 
61kg
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Mining Lands Section 

Control Sheet

File No J 6 g??

TYPE OF SURVEY GEOPHYSICAL 

GEOLOGICAL 

GEOCHEMICAL 

EXPENDITURE

MINING LANDS COMMENTS:

i "'

Signature of Assessor

Date



Ministry o)
Natural
Resources

Ontario

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

V-O -

The Mining Act d*

**Northern Energy
Instructions: — Please type or print.

— If number of mining claims traversed 
exceeds space on this form, attach a list. 

Note: — Only days credits calculated in the 
"Expenditures" section may be entered 
in the "Expend. Days Cr." columns, 

haded areas below.
Type of Survey(s)

INDUCED POLARIZATION SURVEYS
Claim HolderU)

INGAMAR EXPLORATIONS LIMITED

EST OF SUNDAY LAKE

T-836
Address

CEDAR HILL
Survey Company

MPH CONSULTING LTD
Date of Survey (from & to)

PI , W US. i ft
Total Miles of line Cut

Name and Address of Author (of Geo-Technical report)

DAVID JONES - 120 Adelaide St. W., Toronto, Ont.
Credits Requested per Each Claim in Columns at right Mining Claims Traversed (List in numerical sequence)
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Complete reverse side 
and enter total (s) here

Airborne Credits

Note: Special provisions 
credits do not apply 
to Airborne Surveys.

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other 

Geological 

Geochemical

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other ; 

Geological 

Geochemical

t. P.

Electromagnetic

Magnetometer

Radiometric

Days per
Claim

Days per
Claim

12

Days per 
Claim

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claiftil"i

Calc ulation of Exper 

Total Expenditu

S
Instructions 

Total Days Credit 
choice. Enter nun 
in columns at righ

s)
mai^^i^w^^***'^* 
___ pOKCUWNE Mil

i^nisn
7',fl!ftiieliitii
T 1 ^^^^^^^^M**

s may be apportionc 
nber of days credits
t.

Date

June 7, 1984

MBi^OBflBW****^^

UNO OIVHION1 Y J

319

iL.

ffcjjJi
1A Total 
y* Days^ Credits

M\W* \ \
d at the claim holder's 
per claim selected

/~*v J

RecirdejVhi•/mi fitier or Agent (SigXirture) 

fv ^* l

Mining Claim
Prefix

p

,

Number

576951

576957

.51 

57

6953

6954

576955

576956

584097

5R409R

5R4099

584100

584101

.5J34102

-5fl 

58

2103

MD4

584105

5R4106

584107

584108

584109

584110

584111

Expend. 
Days Cr.

l\j

R E

P.eceip

,

C

1U
No

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved a: Recorded'

Mining Claim
Prefix

' \ . ,

ft g

Q R

li s i
-^

Number

^h*
0 * ^v ^ ftfy

y

k///") j
* r

PED
30/1 lyjl1 ——

Expend. 
Dayi Cr.

Total number of mining 
claims covered by this 21 
report of work.

- IL ^ :-v''i
Minina^Seco/olllr J) 1Jm*d,s
BrancnDirector * . j/f

Certification Verifying FJep(6rf of tVork
1 hereby certify that 1 have a personal
or witnessed same during and/or after

Name and Postal Address of

MA

CEDAR HILL, CON

Per

UR
NAl

son Cert

ICE 4i
JGHT,

and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work
its completion and the annexed report is true.

fying

IBBA 
ONT

RD
ARIO PON 1AO

f- , . 4 A

( Date Certified 
June 7, 1984

Cer^^ignatu^^^



, j
Assessment Work Breakdown

Man Days are based on eight (8) hour Technical or Line-cutting days. Technical days include work performed by 
consultants, draftsmen, etc..

Type of Survey

INDUCED POLARIZATION

Technical Days 
Credits

Line-cutting 
Days Total Credits

X 7

X 7

X 7

Writing Report:
David Jones April 9,10,11 - 3 days
120 Adelaide St. W
Toronto, Ont. 

Drafting:
Keith Morrison April 9,10,11 - 3 days
120 Adelaide St. W
Toronto, Ont. 

I.R. Survey:
Keith Morrison Mar. 25,26,27,28,29,30,31 7 days
120 Adelaide St. W
Toronto, Ont. - ;.

Gordon Shields Mar. 25,26,27,28,29,30,31 7 days 
120 Adelaide St. W 
Toronto, Ont.

Randal Rae Mar. 25,26,27,28,29,30,31 7 days 
120 Adelaide St. W 
Toronto, Ont.

Benoit Boudreault Mar. 25,26,27,28,29,30,31 7 days 
Chicoutimi, Que. 

Typing Report A Assembling
Susan Walker April 15 l day 
120 Adelaide St. W 35 da s 
Toronto, Ont. ^



1984 11 29 Your File: 240/84 
Our File; 2.6867

Mining Recorder
Ministry of Natural Resources
60 Wilson Avenue
Timmins, Ontario
P4N 2S7

Dear Sir:

RE: Notice of Intent dated November 9, 1984. 
Geophysical (Induced Polarization) Survey 
on Mining Claims P 576951 et al 1n the 
West of Sunday Lake Area.

The assessment work credits, as listed with the 
above-mentioned Notice of Intent, have been approved 
as of the above date.

Please Inform the recorded holder of these mining 
claims and so Indicate on your records.

Yours sincerely,

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
Phone:(416)965-6918

D. Isherwood:se
cc: Ingamar Explorations Limited 

Cedar Hill 
Connaught, Ontario 
PON 1AO

cc: Mr. G.H. Ferguson
Mining S Lands Commissioner 
Toronto, Ontario

cc: Resident Geologist 
Timmins, Ontario



© Ministry of Technical Assess 
Natural i.. i ~ JS1 Resources Work Credits

Ontario 4A

rnent pne
2.6887

batt Mining Recorder'1 Report of
1984 11 09 Work No. 240/84

Recorded Holder

INGAMAR EXPLORATIONS LIMITED
Township or Area 

WEST OF SUNDAY LAKE

Type of survey and number of 
Assessment days credit per claim

Geophysical

27 
Induced po'*''**''nn , ***Y*

nthar d*yt

Section 77 (19) See "Mining Cliirru AiiMMd" column 

aanlngiral d*yi

Geochemical ..,... , Hay*

Man days S Airborne Q 

Special provision D Ground GO

l~l Credits have been reduced because of partial 
coverage of claims.

O Credits have been reduced because of corrections 
to work dates and figures of applicant.

Mining Claim* Assessed

P 576951-952 
576954-955 
584098 
584100 
584107 
5841 10-111

Special credits under section 77 (16) for the following mining claims

No credits have been allowed for the following mining claims

13 not tuff icitntly covered by the lurvty Lj Iniufficient technical data flltd

P 576953 P 584101 to 106 inclusive 
576956 584108-109
584097 
584099

The Mining Recorder may reduce the above credits if necessary in order that the total number of approved assessment days recorded on 
each claim does not exceed the maximum allowed as follows: Geophysical — 80; Geological — 40; Geochemical — 40; Section 77119)—60:



ario

Ministry of
Natural
Resources

1984 11 09 Your File: 240/84 
Our File: 2.6887

Mining Recorder
Ministry of Natural Resources
60 Wilson Avenue
Timmins, Ontario
P4N 2S7

Dear Sir:

Enclosed are two copies of a Notice of Intent with statements 
listing a reduced rate of assessment work credits to be allowed 
for a technical survey. Please forward one copy to the recorded 
holder of the claims and retain the other. In approximately 
fifteen days from the above date, a final letter of approval of 
these credits will be sent to you. On receipt of the approval 
letter, you may then change the work entries on the claim record 
sheets.
For further information, if required, please contact 
Mr. R.J. Pichette at 416/965-4888.

Yours sincerely,

^ "S.E. Yundt 
Director 
Land Management Branch

Whitney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3 ^ ,

AJ[) D. Isherwood:mc 

Ends.
^

cc: Ingamar Explorations Limited 
Cedar Hill 
Connaught, Ontario 
PON 1AO

cc: Mr. G.H. Ferguson
Mining b Lands Commissioner 
Toronto, Ontario

845



Ministry of
Natural
Resources

Ontario

Notice of Intent

for Technical Reports

1984 11 09 

2.6887/240/84

An examination of your survey report indicates that the requirements of The Ontario Mining 
Act have not been fully met to warrant maximum assessment work credits. This notice is 
merely a warning that you will not be allowed the number of assessment work days credits 
that you expected and also that in approximately 15 days from the above date, the mining 
recorder will be authorized to change the entries on his record sheets to agree with the 
enclosed statement. Please note that until such time as the recorder actually changes the entry 
on the record sheet, the status of the claim remains unchanged.

If you are of the opinion that these changes by the mining recorder will jeopardize your 
claims, you may during the next fifteen days apply to the Mining and Lands Commissioner for 
an extension of time. Abstracts should be sent with your application.

If the reduced rate of credits does not jeopardize the status of the claims then you need not 
seek relief from the Mining and Lands Commissioner and this Notice of Intent may be 
disregarded.

If your survey was submitted and assessed under the "Special Provision-Performance and 
Coverage" method and you are of the opinion that a re-appraisal under the "Man-days" 
method would result in the approval of a greater number of days credit per claim, you may, 
within the said fifteen day period, submit assessment work breakdowns listing the employees 
names, addresses and the'dates and hours they worked. The new work breakdowns should be 
submitted direct to the Land Management Branch, Toronto. The report will be re-assessed and 
a new statement of credits based on actual days worked will be issued.

846 (82/5)



INGAMAR EXPLORATIONS LIMITED
CEDAR HILL CONNAUGHT, ONTARIO PON IAO

TEL. (705) 433-3551 or (70S) 264-3100
TELEX 067-81502

October 24, 1984 Your file: 2.6887
Our file: Nor. Energy

RECEIVED
Ministry of Natural Resources
Whitney Block, Room 6643 Kjoy Q 2 1984
Queen's Park
Toronto, Ontario MINING LANDS SECTIONM7A 1W3

ATTENTION: MRS. 5. HURST
LAND MANAGEMENT BRANCH

SUBJECT: Geophysical (Induced Polarization) Survey
Submitted on Mining Claims P 576951 et al

___________in the Area West of Sunday Lake.^^^^^^

Dear Mrs. Hurst:

Please find enclosed herewith a plan map 
in duplicate, on the above property (Northern Energy) 
showing claim lines, numbers, and location of survey 
traverses as requested by your office. As I mentioned 
to you in our telephone conversation today we had 
understood that MPH had sent this data directly to you. 
I have enclosed a copy of their letter.

Thank you.

Sincerely
INGAMAR EXPLORATIONS LIMITED

Irma Hibbard, Vice-President
Enc.
IH/ab



IVU'H Consulting Li-nUed 120 Adelaide St. W.
Suite 240S
Toronto, Canada M5H 1W5
(416)365-0930
Telex 06-219626

CMP

October 19, 1984

Ingatnar Explorations Ltd. 
Cedar Hi]l 
Connaught, Ontario 
PON 1AO

At'.enHon: Hibbiird

Dear Maurice:

In view of the copy of correspondence received in our office with respect 
to the Induced Fola i i ./.at. Ion work conducted in the Detour Lake area on the. 
Northern Energy Ground, MPH has taken upon itself to produce the 
necea.sary du c. aw y o L s required to satisfy the government requirements.

Y ci LI r s v t 1 r y t r u l y,

P.Geoph. 
President

DJ: jd
cc: Bob Grey
Encl.

Northern Energy Ltd.



^..^N Ministry of
'•^^' Natural
V'* *' J 

^^r Resources
Ontano

Septemoer 20, 1984 File: 2.6887

REGISTERED

Ingamar c/.plortions Limited 
Cedar Hill 
Connaucht, Cr.tario 
PON 1AO

Dear Sirs:

RE: Geophysical (Induced Polarization) Survey
submitted on Mining Claims P 576951 et al in 
the Area West of Sunday Lake.

Enclosed is a copy of our letter dated August 8, 1984 
requesting additional information for the above-mentioned 
survey.

Unless you can provide the required data by October l, -1984 
the mining recorder will be G" ccted to cancel the work 
credits recorded on June 13, 1984.

For furtrnr information, please contact Mrs. S. Hurst
at (416)965-4888.

j
Land Management Branch

Whitney Block, Room 6543 
Qjeen's Park 
Toronto, Ontario 
M7A 1W3
(416)965-4888

cc: Mining Recorder 
Timmins, Ontario

cc: ivi?H Consulting Limited 
Suite 2406
120 Adelaide Street West 
Tor,.nto, Ontario

\) l. Hurst: se



August S, li 984 Our File: 2.6887

iincj^mar Explorations Limited 
Cedar Hill 
Connaught, Ontario 
RON UO

Attentlc... .-, H-Ibbard 

Dear Sir:

RE: Geophysical (Induced Polarization) Survey 
submitted on H1r,1ng Claims P 675951 et a l 
in the West of Eunday Lake Area

To complete your submission for assessment, a plan map, 
In duplicate, showing claim lines, numbers, and location 
of survey traverses 1s required. Please forward the 
'.. vorffiat-ion to thU office quoting file 2.6887.

for further i r* formation, please contact Mr. Ray Plchette
at v415)S65-4B83.

Yours sincerelyp

S.E. Yundt
Director
Land Management Branch

Whitney 31ock s Room 6643 
Qy'Sn's Park 
Tr .-fto, Ontario 
M7A IK'3
Phone;(416)965-4888

cc".

c

v*vid Oones
a HPH Consulting Ltd 

Suite 2406 
120 Ad.^Uide r '••eat West
Toronto,

rnno Recorder 
irailns, Ontario



1984 10 22 7561.lV2 
2.6887

Resident Geologist
Ministry of Natural Resources
60 Wilson Avenue
Timmins, Ontario
P4N 3W2

Dear Sir:

RE: Geophysical (liddoed Polarization) Survey 
submitted on Mining Claims P 576951 et al 
In the Area West of Sunday Lake

Further to my letter of July 3, 1984 which acknowledged 
receipt of the above-mentioned survey, the enclosed file 
has not been assessed as all necessary Information was 
not submitted.

Yours sincerely,

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
Phone:(416)965-4888

S. Hurst:mc

cc: Mining Recorder 
Timmins, Ontario

Encl.



1984 10 22 1240/84 
7561.lV2 
2.6887

Mining Recorder
Ministry of Natural Resources
60 Wilson Avenue
Timmins, Ontario
P4N 2S7

Dear Sir:

Ingamar Explorations Ltd recorded 12 days Induced 
Polarization assessment work credits on each Mining 
Claims P 576951 to 956 Inclusive, P 584097 to 411 
Inclusive on June 13, 1984.

Additional Information has been requested from the 
claim holder and not submitted.

You are hereby authorized to delete the work credits 
recorded on June 13, 1984 from each of the claim 
record sheets. Please Inform the recorded holder 
accordingly.

Yours elncerely,

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1U3 
Phone:(416)965-4888

S. Hurst:me

cc: Ingamar Explorations Limited 
Cedar Hill 
Connaught, Ontario 
PON 1AO



September 20, 1984 File: 2.6887

REGISTERED

Inganar Explortlons Limited 
Cedar Hill 
Connaught, Ontario 
POM 1AO

Dear Sirs:

RE: Geophysical (Induced Polarization) Survey
subnltted on Mining Claims P 576951 et al 1n 
the Area West of Sunday Lake.

Enclosed 1s a copy of our letter dated August 8* 1984 
requesting additional Information for the above-mentioned 
survey.

Unless you can provide the required data by October l, 1984 
the mining recorder will be directed to cancel the work 
credits recorded on June 13* 1984.

For further Information, please contact Mrs. S. Hurst 
at (416)965-4888.

Yours sincerely,

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
H7A 1W3 
(416)965-4888

End:

cc: Mining Recorder 
Timmins, Ontario

cc: MPH Consulting Limited 
Suite 2406
120 Adelaide Street Nest 
Toronto, Ontario 
M5H 1T1

S. Hurst:se



August 8, 1984 Our File: 2.6887

Ingamar Explorations Limited 
Cedar Hill 
Connaught, Ontario 
PON 1AO

Attention: M. Hlbbard 

Dear Sir:

RE: Geophysical (Induced Polarization) Survey 
submitted on Mining Claims P 676951 et al 
1n the West of Sunday Lake Area

To complete your submission for assessment, a plan map, 
1n duplicate, showing claim lines, numbers, and location 
of survey traverses 1s required. Please forward the 
Information to this office quoting file 2.6887.

For further Information, please contact Mr. Ray Plchette 
at (416)965-4888.

Yours sincerely,

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1H3 
Phone:(416)965-4888

D. Isherwood:me

cc: David Jones
c/o MPH Consulting Ltd
Suite 2406
120 Adelaide Street West
Toronto, Ontario
M5H m

cc: Mining Recorder 
Timmins, Ontario



1984 07 03 Your File: 
Our File i 2.6887

Mr. Bruce Hanley
Mining Recorder
Ministry of Natural Resources
60 Wilson Avenue
Timmins, Ontario
P4N 2S7

Dear Sir:

We have received reports and maps for a 
Geophysical (Induced Polarization) Survey 
submitted on Mining Claims P 576951 et al 
in the Area of West of Sunday Lake.

This material will be examined and assessed and 
a statement of assessment work credits will be 
issued.

We do not have a copy of the report of work which 
is normally filed with you prior to the submission 
of this technical data. Please forward a copy 
as soon as possible.

Yours sincerely/

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: (416) 965-1380

A. Barr:se

cc: Ingamar Explorations Limited 
Cedar Hill 
Connaught, Ontario 
POM 1AO



INGAMAR EXPLORATIONS LIMITED
CEDAR HILL CONNAUGHT, ONTARIO TON 1AO

TEL. (705) 433-3551 or (705) 264-3100
TELEX 067-81502

June 15, 1984

Ministry of Natural Resources
Land Management Branch
Whitney Block, Room 6450
Queen's Park
TORONTO, Ontario .^ fc , -, . t ,
M7Z 1W3 *" ' V C D

3 T 
ATTENTION: MR. FRED MATTHEWS

Dear Sir:

Please find enclosed four (4) reports on Induced Polarization 
Surveys in the following properties:

Northern Energy Corporation - Detour Lake Property
No. 576951 to 576956 inclusive, 584097 to 584111 inclusive

Mineta Resources Ltd. A Ventex Energy Ltd. - Detour Lake Property 
No. 609551 to 609576 inclusive, 609728 to 609733 inclusive

Also, please find enclosed Work Reports for these properties.

Thank you. *

Sincerely
INGAMAR EXPLORATIONS LIMITED

Irma Hibbard, Vice-President

IH/cl 

Enclosures
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TEST SURVEY
Project No* C-667
Scott' 12400
Drawing No: 1

Byt D. Jones
Drown- G.C.S Limited
Datei October, 1984

MPH Consulting Limited
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