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1.0 INTRODUCTION

This report documents the results of induced polarization 

surveys conducted by MPH Consulting Limited on behalf of Triple 

Crown Resources Ltd./ Youngman Oil and Gas Limited, Autocrat 

Resources Ltd., International Rhodes Resources Ltd., Tuscaloosa 

Oil and Gas Ltd., Laco Resources Ltd., Intercontinental Energy 

Corp., Devonian Resources Ltd., Southern Union Resources Ltd. 

and El Paso Energy Corp. on properties located in the Hemlo 

area, Thunder Bay Mining Division, Ontario.

The properties form a contiguous six mile by three mile block 

centered roughly five miles west of the Village of Hemlo 

(Figure 1).

The objectives of the surveys were to explore for sulphide 

horizons similar to the horizon which hosts the gold deposits 

under exploration and development on the International Corona 

Resources, Lac Minerals and Goliath Mines/Golden Sceptre Mines 

properties.

The surveys provided reconnaissance coverage of the properties 

involved at more or less equispaced intervals and at the same 

time traversed a number of conductors that were outlined by 

VLF-EM surveys conducted on the properties.
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A limited amount of detailed induced polarization coverage was 

carried out on selected anomalies detected by the primary 

coverage. The detailed surveys consisted of restricted 

coverage on lines adjacent to the anomalous and/or additional 

coverage using altered electrode array parameters.

Access for the surveys was provided by picket grid systems. 

The Triple Crown Resources and Youngman Oil and Gas properties 

were covered by separate unrelated grid systems and the 

Autocrat Resources to El Paso Energy properties were covered by 

a single extensive grid system.

The surveys were conducted during June, July and August/ 1983.



2.0 EQUIPMENT AND SURVEY PROCEDURES

The surveys were conducted with a Huntec time domain induced 

polarization sytem consisting of a Mark IV receiver and a 

2.5 kw transmitter/motor generator. Appendix I contains 

detailed specifications of the instruments used.

In the time domain induced polarization method, current is 

transmitted into the ground through a pair of electrodes 

(current dipole). At a pair of remote electrodes (potential 

dipole) the primary voltage which is a function of subsurface 

resistivity and secondary voltage, or the induced polarization 

effect which is a measure of polarizeable mineral content, are 

measured. The transmitted current wave form is a modified 

square wave consisting of on-off-on-off cycles of equal 

duration, in this case two seconds. The primary voltage is 

measured during the on cycles and the induced polarization 

effect is measured during the off cycle. The principles of 

time domain induced polarization are illustrated in Figure 2.

The Huntec Mark IV receiver measures the induced polarization 

parameter chargeability on 10 individual channels. Channel 

width (Tp) and delay time (Td) between current 'shut off and 

beginning of the measurement are adjustable to suit the 

conditions of the survey. For this survey delay time and 

channel width were 50 msec and 100 msec respectively. Data for
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several of the channels was recorded but it was found that the 

10th channel provided the best quality data. Use of the 10th 

channel effectively eliminates inductive electromagnetic 

effects which may be present in the earlier channels.

The dipole-dipole electrode array with an electrode spacing (a) 

of 200 feet expanded through four separations (n z 1-4) was 

used for the survey. Initially, an electrode spacing of 100 

feet was used to provide adequate resolution of the narrow, 

less than 100 foot wide target expected. However, the 

electrode spacing was increased to 200 feet when it was found 

that the 100 foot electrode spacing did not provide adequate 

penetration. The electrode spacing used for the detailed 

surveys varied depending on the conditions encountered.
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370PRESENTATION OF RESULTS

The results of the survey are displayed in pseudosection format 

showing apparent resistivity in ohm-m and chargeability in 

msec. Contour are at semi-logrithmic intervals because of the 

wide range, in particular in the resistivity results, in the 

recorded data. Plotting of the data follows the usual 

procedure, that is half way betwen the two extreme electrodes 

at a depth determined by 45* diagonals drawn from the centre of 

the dipoles as shown in Figure 3.

Plotting the data in this manner builds up a vertical section 

of data points which represent increasing depth of exploration 

with increasing n. The term "pseudosection" is used because 

the plotted depth does not necessarily represent the actual 

depth at which the measurement was made. The actual depth of 

the measurement depends on the geoelectric properties of the 

ground.

The pseudosections are plotted so that 1" s the electrode 

spacing, therefore scales vary accordingly, as follows: a s 

100 feet, 1:1200; a ~ 2 00 feet, 1:2400; a * 300 feet, 1:3600; 

and a = 4 00 feet, 1:4800.

The results are also compiled on a plan map to show the spacial 

distribution of the coverage affected and to allow correlation 

with the results of other geotechnical work.
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475" RESULTS AND DISCUSSION

4.1 Introduction

An interpretation of the results of the surveys is 

displayed below the data on the pseudosections. The 

extent and position of the cause of anomalies recorded are 

illustrated by a "bar 1 and identified numerically. The 

interpretation also displays prominent resistivity 

boundaries and contacts. Locations of the anomalies are 

also shown on a plan compilation map (Map 1) to illustrate 

their spatial distribution and to facilitate correlation 

with other geotechnical information.

Anomalies outlined are discussed on a property basis in 

section 4.3 so that the information can be exerpted, if 

necessary, for inclusion in geotechnical reports on 

individual properties.

4.2 General Considerations

Noisy electrical conditions encountered during the course 

of the survey account for the large number of negative 

chargeabilities recorded. Collection of the channel 10 

information effectively eliminated noise generated by 

electromagnetic coupling expected in low resistivity 

environments such as those encountered in the area. The 

noise appeared to affect all of the receiver channels and
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therefore was probably caused by atmospheric disturbances 

and/or electrical interference from other induced polari 

zation surveys that were in progress in the area at the 

time of the work. The noise, however, does not appear to 

have been detrimental to the quality of the survey since 

anomalous conditions in the results are readily identi 

fied. A number of other negative chargeabilities 

particularly those associated with rapid spacial and 

amplitude changes in apparent resistivity are theoretical 

ly acceptable.

Large parts of the survey remained ineffective despite 

increasing the electrode spacing from 100 feet to 200 feet 

because of thick, moderately conductive overburden 

conditions in the area. Areas where the survey was 

ineffective are identified on the pseudosections and the 

plan map of the survey. To improve the effectiveness of 

the survey, the electrode spacing and/or the number of 

separations recorded would have to be increased. However, 

increasing the electrode spacing decreases the ability of 

the survey to resolve narrow targets and employing larger 

separations without increasing transmitter current output 

may reduce the signal strength to levels where reliable 

data cannot be acquired.
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The calculated response expected at n " 4 for a dipole- 

dipole electrode array with an electrode spacing of 300 

feet over a geo-electrical section with the following 

typical parameters:

overburden thickness: 300 feet 

target width: 100 feet 

overburden/bedrock resistivity contrast: 

overburden IP effect: O msec 

bedrock IP effect: 1 msec 

target IP effect: 10 msec

10

consists of a background of 0.1 msec and an anomaly over 

the target of 0.15 msec. Given the electrical inhomoge 

neity normally encountered in field conditions, this weak 

anomaly is probably not detectable.

VLF-EM conductors detected by previous surveys on the 

properties are located on the pseudosections. None of 

these conductors appear to be caused by features of 

possible economic importance. Most of the conductors 

occur at contacts between high and low resistivities which 

reflect the contact between bedrock ridges and over 

burden. Others occur in areas where large contrasts in 

resistivities which probably reflect contacts between 

stratigraphic units were recorded.
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Areas where high resistivities were recorded generally 

coincide with topographic highs and reflect outcropping or 

shallow subcropping bedrock. Variations in resistivity 

within these highs are probably related to changes in 

lithologies which may be assist geological mapping. 

Identification of all of the resistivity units is beyond 

the scope of this evaluation which is principally directed 

toward anomaly identification and may in fact be wasteful 

because of the reconnaissance nature of most of the 

survey.

The major high voltage power line which crosses the area 

caused interference in the results. The interference 

extended for one or two electrode spacings near the power 

line. Other but less severe electrical interference was 

experienced in the vicinity of Highway 17 and the CPR 

railway track which cross the area.

Physiographic features such as the Black River and several 

lakes in the area interrupted the continuity of the survey 

lines and interfered with the survey coverage. It is 

possible to survey uninterrupted across bodies of water in 

the summer time but with attendant logistically difficulty 

and time consumption. In areas where continuous coverage 

across bodies of water is necessary, it may be prudent to 

delay the work until winter months.
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4.3.2 Youngman Oil and Gas Ltd.

Anomaly 1: Line 24+OOW, 3+OON - 17+OOS

Anomaly 1 is a broad complex anomaly of moderate response 

which contains at least three narrow zones of higher than 

average chargeability. It occurs within a zone of high 

resistivity which clearly reflects subcropping bedrock. 

Therefore, the anomaly probably reflects an intrinsic 

bedrock response rather than a discrete anomaly. The 

narrow zones of higher than average chargeability 

contained within it mark areas where the sulphide content 

of the bedrock is moderately higher.

The results of regional geological mapping and a magnetic 

survey conducted on the property indicate that the anomaly 

occurs within basic volcanic lithologies thereby down 

grading its significance with respect to Hemlo type gold 

mineralization which occurs in the predominantly volcano 

sedimentary rocks which overlie the basic volcanics.

Detailed surveys conducted on adjacent lines 20+OOW and 

28+OOW confirmed anomaly in most respects except that the 

narrow zones of high chargeability observed collasce into 

a broad feature indicative of a formational response 

rather than an isolated sulphide accumulation.
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Anomaly 2: Line 24+OOW, ? - 7+OON

Anomaly 2 is a weak feature identified principally at 

separations n * 1 and 2. The anomaly appears to be 

contained within low resistivities which reflect increas 

ing overburden thickness in the proximity of the Black 

River. In addition, limits to the survey coverage imposed 

on the survey by the Black River leave anomaly 2 poorly 

defined. Most of the evidence suggests that this anomaly 

is spurious.

Anomaly 3: Line 48+OOW, ? - 1+OON

Anomaly 3 is a weak response recorded by separation n - 1 

which gradually abates with increasing separation. The 

feature appears to reflect a 50 feet thick high resistiv 

ity overburden layer. The high resistivity is probably a 

layer of gravel in the overburden but its associated 

induced polarization response is unusual and difficult to 

explain. Anomaly 6 on line 68+OOW is similar to anomaly 

3.

Anomaly 4: Line 48+OOW, 8+OOS - 13+OOS 

Anomaly 4 reflects a broad up to 1 msec chargeability 

response. It occurs within a broad zone of high resistiv 

ity which reflects outcropping or suboutcropping bedrock 

identical to a similar situation on line 24+OOW. This 

anomaly is similar to anomaly 1 and therefore does not 

warrant additional work at this time.
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Anomaly 5: Line 68+OOW, ? - 18+OON

Anomaly 5 is identified by weak response up to 0.3 msec 

recorded near the north boundary of the property at 

separations n s 3 and 4. It is not well defined because 

the Black River interfered with the survey coverage. It 

occurs within low resistivities believed to reflect over 

burden greater than 200 feet thick and therefore is 

probably a spurious response. To effectively detail 

anomaly 5 the survey coverage would have to be extended 

uninterrupted across the Black River onto the neighbouring 

property.

Anomaly 6, Line 68-i-OOW, 14+OON - 5+OON

Anomaly 6 is similar to anomaly 3. Both anomalies 6 and 3 

are geophysical oddities because they appear to be caused 

by a high resistivity layer (gravel?) in the overburden. 

The anomaly identified as 6a appears to be a satellite of 

anomaly 6. No further work on this feature is recom 

mended.

Anomaly 7: Line 68+OOW, 17+OOS - 23+OOS 

Comments pertaining to anomalies 1 and 4 also apply to 

anomaly 7. No further work is recommended at this time 

unless encouraging information from other geotechnical 

data is available.
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