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REPOHT OK INDUCED POLARIZATION SURVEYS
di BLAINB WKtsarrisk PHOPHHTY 

MINDEN ABBA, SOUTHBHN ONTARIO

On Behalf Of 

SLAINE WEBSTER
1. INTRODUCTION

On September 26th and 27th 1992 IP and resistivity geophysical surveys were 
conducted by Blaine Webster and field assistants on the Blaine Webster 
property in Lutterworth township, Minden area, Southern Ontario.

The objective of the survey was to utilize the geophysics to complement the 
geological information and to locate targets for further follow-up. The 
final product of this survey are recommendations of IP l resistivity.

The IP survey employed the dipole-dipole array with six potential dipoles 
(n-1 to 6) and a dipole spacing of 12.5 metres. Lines were surveyed at 
irregular intervals across the grid. A total IP coverage of 0.525 line km 
was achieved.

This report describes the survey logistics, field procedures, and data 
processing/presentation. An interpretation of the results is included. 
The results are presented as psuedosections with previously surveyed 
magnetics and VLF.

2. SURVEY LOCATION

The survey grid is located in Lutterworth Township in Haliburton county in 
southern Ontario. Figure l shows the location of the survey areas with 
respect to nearby population centers at a scale of 1: 700,000. The property 
is composed of 12 claims ( 1150609 to 1150613 and 1150640 to 1150546 ) 
which are shown on the claim map.Ontario. ( Fig.2 )

Figures l and 2 show the survey area with respect to local topographic 
features at a scale of l : 1,600,000 and 1:20,000 respectively.
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3. SURVEY GRID AND COVERAGE

A total of approximately 0.525 line kilometers of TP coverage was achieved 
over the survey area. A detailed production summary of the work executed 
by Blaine Webster is given in Table l below.

TABLE l 

INDUCED POLARIZATION

COVERAGE LINE LENGTH MEASUREMENT 
LINE FROM_____TO (meters) POINTS

L-1100E 325N SOON 175 90
L- 400E 600N BOON 200 96
L- 500E 437.5NW 575N 150.5 66

Subtotal 525 309 pts.

4. PERSONNEL

Mr. Blaine Webster - Geophysicist. Mr. Webster operated the IP receiver 
and compiled and interpreted the data and prepared this report.

Mrs. Connie Webster - Operated the transmitter.

Robin and Jessica Webster were field assistants and moved pots.

5. INSTRUMENTATION

5.1 IP Receiver

The Scintrex IPR 12 time domain microprocessor based receiver  was 
employed. This unit operates on a square wave primary voltage and samples 
the decay curve at fourteen gates or slices. The instrument continuously 
averages primary voltage and chargeability until convergence takes place. 
At this point, the averaging process is stopped. Data is stored 
internally in solid-state memory.

5.2 IP Transmitter

The survey employed the Scintrex IPC-7/2.5 kW time domain transmitter 
powered by a motor generator. This instrument is capable of putting out a 
square wave of 2, 4 or 8 seconds 'on-off time. The current output was 
monitored for accuracy with a digital multimeter placed in series with the 
current loop.
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5.3 Data Processing

The survey data were archived, processed and printed with a Compaq 
microcomputer using an Epson PX-85 dot matrix printer. At the conclusion 
of each day's data collection, data resident in the IP receiver's memory 
was transferred, via serial communication link, to the computer - thereby 
facilitating editing, processing and presentation operations. All data 
was archived on floppy disk.

In the Thornhill the data were hand plotted.The instrumentation is 
described in detail in the specification sheets appended to this report.

6. SURVEY METHOD

6.1 Exploration Target

Base metal mineralization, the target of this survey, may not occur in 
sufficient quantities to affect either the bulk polarizability or 
resistivity of the ground. Induced Polarization anomalies will result 
from disseminated metallic sulphides if they are of sufficient 
concentration and volume. Base metals may in turn be found in association 
with the sulphides. The resistivity data is useful in mapping lithologic 
units and zones of alteration, shearing or silicification, all of which 
may help define the geological/geophysical character of the area.

6.2 Quantities Measured (IP/resistivity)

The phenomenon of the IP effect, which in the time domain can be likened 
to the voltage relaxation effect of a discharging capacitor, is caused by 
electrical polarization at the rock or soil interstitial fluid boundary 
with metallic or clay particles lying within pore spaces. The 
polarization occurs when a voltage is applied across these boundaries. It 
can be measured quantitatively by applying a time varying sinusoidal wave 
(as in the frequency domain measurement) or by an interrupted square wave 
(as in the time domain measurement). In the time domain the IP effect is 
manifested by an exponential type decrease in voltage 'with time.

The direct current apparent resistivity is a measure of the bulk 
electrical resistivity of the subsurface. Electricity flows in the ground 
primarily through the groundwaters present in rocks either lying within 
fractures or pore spaces or both. Silicates which form the bulk of the 
rock forming minerals are very poor conductors of electricity. Minerals 
that are good conductors are the sulphide minerals, some oxides and 
graphite where the current flow is electronic rather than electrotlytic.

Measurements are made by applying a current across the ground using two 
electrodes (current dipole). The current is in the form of an interrupted 
square wave with on-off periods of 2 seconds. The primary voltage and IP 
effect is mapped in an area around the current source using what is 
essentially a sensitive voltmeter connected to a second electrode pair 
(potential dipole). The primary voltage determines the apparent 
resistivity after corrections for transmitter current and array geometry.
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For any array, the value of resistivity is a true value of subsurface 
resistivity only if the earth is homogeneous and isotropic. In nature, 
this is very seldom the case and apparent resistivity is a qualitative 
result used to locate relative changes in subsurface resistivity only.

The IPR-12 also measures the secondary or transient relaxation voltage 
during the two second off cycle. Fourteen slices of the decay curve are 
measured at semi-logarithmically spaced intervals after turn-off. The 
measured transient voltage when normalized for the width of the slice and 
the amplitude of the primary voltage yields a measure of the 
polarizability called chargeability in units of millivolts/volt.

The details of the receiver specifications are appended to this report.

Traditionally, the Mil slice (from 690 to 1050 ms after shut-off) is 
chosen to represent chargeability in pseudosection form.

6.3 Field Procedures (IP/resistivity)

The surface IP/resistivity survey employed the time domain method with a 
pole-dipole array. The geometry of the dipole-dipole array is illustrated 
in Figure 3.

The electrodes marked CI and C2 are the current electrodes. Those marked 
as PI, P2, etc., are the potential electrodes. The receiver measures the 
voltage across adjacent pairs of potential electrodes; e.g. P1-P2, P2-P3, 
.... P6-P7. These potential pairs are labelled by an integer 'n' which 
indicates the multiple of the dipole width that the given dipole lies away 
from the near current electrode.

The further the potential dipole lies from the current dipole the greater 
is the depth of investigation. Resolution of the survey is increased by 
decreasing the 'a' separation. The current survey employed a dipole 
spacing of 12.5 metres on the metric grids.

7. DATA PROCESSING AND PRESENTATION 

7.1 Summary

To allow for the computer processing of the survey data, the raw data 
stored internally in the IPR-12 were transferred at the end of a survey 
day to floppy diskettes. The raw data were filed on diskette in ASCII 
character format using an IBM compatible (MS-DOS) microcomputer.

An archived edited IP data file, in binary format, file in ASCII format 
were created in the field from the raw data file by the operator removing 
repeat or unacceptable readings and correcting any header errors such as 
station or line numbers. The spectral parameters (c, tau and MIP) are 
derived from the IPR-12 data by the receiver.
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The apparent resistivity and Mil chargeability data and spectral M-IP and 
lau were hand contoured in pseudosection form. Pseudosection pairs 
(resistivity and chargeability or M-IP and tau) could be joined according 
to the survey grid to form 'offset' pseudosections.

A listing of the plates may be found in the Table of Contents. 

Elements of the data processing are discussed in greater detail below. 

7.2 Spectral Analysis

Historically the time domain IP response was simply a measure of the 
amplitude of the decay curve, usually integrated over a given period of 
time. Over the last decade, advances have made it possible to measure the 
decay curve at a number of points, thus allowing the reconstruction of the 
shape of the curve. By measuring the complete decay curve in the time 
domain, the spectral characteristics of the IP response may be derived.

Recent studies have shown there is a relationship between the decay form 
and the texture or grain size of the polarizable minerals, i.e. the IP 
response is not only a function of the amount of the polarizable 
material. This could be important when it comes to ranking anomalies of 
equal amplitude or discriminating between economic and non-economic 
sources.

IP decay forms are quantified using the Cole-Cole model developed by 
Pelton et al (1978). Pelton was one of the first to use the term Spectral 
IP. The Cole-Cole model is determined by the resistivity and three 
spectral parameters , m, tau and c. These parameters are interpreted as 
follows:

m(or MIP)- Chargeability Amplitude (mV/V). This is related to the 
volume percent metallic sulphides (although there is no 
simple quantitative relationship between the two).

tau - Time Constant (sec). A short time constant (e.g. 0.01 to 
0. s)suggests a fine grained source. A long time 
constant (e.g. 10 to 100 s) suggests a coarse grained (or 
interconnected or massive) source.

c - Exponent (dimensionless). A high c value (e.g. 0.5)
implies one uniform polarizable source. A low c value 
(e.g. O.I ) implies a mixture of sources.

Conventional chargeability is a mixture of these spectral parameters and a 
change in any one parameter will produce a change in the apparent 
chargeability. In the absence of spectral analysis, such changes are 
always ascribed to a change in the volume percent metallic sulphides, even 
though the cause may be a shift from fine to coarse grained material.

In practice, the spectral parameters are used to characterise and priorize 
IP anomalies which have been picked from the pseudosections of 
conventional single slice (or average) chargeability. In this regard, the 
chargeability amplitude (MIP) and the time constant are the most useful. 
IP anomalies which are similar in all other respects may be separated 
based on their spectral characteristics.
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Spectral parameters are extracted from all measured decay curves by 
finding a best fit between the measured decay and a suite of master 
curves. The process yields a fit parameter which is the root mean square 
difference (expressed as per cent) between the ten values of the measured 
and best fit master decays. The fit parameter is low (i.e. less than IX) 
for high quality data of moderate to high amplitude. The fit parameter is 
high (Le. greater than 10X) for poor quality or low amplitude data.

Normally fit values in excess of 5X are considered too high and spectral 
values are not posted on the pseudosections.

7.3 Anomaly Selection and Classification

IP anomalies are intepreted from the pseudosections of chargeability. The 
selection is based in part on some idea of what a true bedrock IP or 
resistivity anomaly should look like in contoured pseudosection form. 
Such ideas are normally taken from model results and experience.

There are theoretical results for a pole- dipole survey over a near 
surface tabular body. The body has a width which is two times the dipole 
spacing.

Of note in these results is the change in IP anomaly shape as the target 
changes from being more conductive than the host to being more resistive. 
In the later case, the IP response is very much to one side of the target 
(the current side) and of reduced amplitude and breadth. Based on this 
type of behavior, all IP anomalies of this form, regardless of amplitude, 
are selected, assigned characteristics such as location, peak amplitude, 
MIP value and time constant and entered on the pseudosections and 
compilation map.

Areas of high resistivity have been noted with an H(n) where the 'n' 
represents the dipole in which the peak value occurs; accompanying arrows 
symbolize the high resistive blocks. Areas of low resistivity are rated 
as very weak, weak, medium or strong and are shown as anomaly bars.

Chargeability anomalies are represented on the pseudosections and 
compilation plan map by anomaly bars that take the following form:

_______ Strong chargeability high; 40 - 60 mV/V

moderate chargeability high; 30-40 mV/V 

- - - - - weak chargeability high; 20-30 mV/V

. . . . . very weak chargeability high; < 20 mV/V and poorly defined 

A similar scheme describes the resistivity anomalies.
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If a given IP anomaly has a resolvable peak then the dipole in which the 
peak value occurs is indicated by the notation "nzl" or "ns4", etc., 
beside the anomaly bar. The dipole in which the peak IP response occurs 
suggests in a very qualitative sense the depth to the top of the source. 
The location of the notation with respect to the anomaly bar represents 
the interpreted centre of the source body.

The numerical value of the chargeability amplitude (MIP) of the peak 
response and the time constant range value (L(ong),M(edium),or S(hort)) 
are shown beside the IP anomaly bar. L(ong), M(edium) and S (bort) 
indicate values between 30 and 100 s, l and 10 s and 0.01 and 0.3 s 
respectively.

7.4 Compilation Maps and Target Selection

The geophysical results on the grid was surveyed with the Spectral IP 
method and are summarized on the psuedosections for each grid. Magnetic 
and VLF profiles are plotted on the psuedosections.

IP anomalies showing line to line correlation have been grouped into 
anomalous zones and labelled with a letter. Resistivity highs (or lows) 
which show good line to line correlation may be grouped into anomalous 
zones. Definable resistivity peak highs (or lows) which show good line to 
line correlation may be joined as axes.

7.5 IP l RESISTIVITY ANOMALY CRITERIA:

Elevated resistivity values may signify the presence of the volcanics 
and/or silicified bedrock near surface.

Elevated concentrations of sulphides will result in variable amplitude 
chargeability anomalies and in the case of coarse grained or massive 
mineralization the IP zone wu! appear as highly conductive. Therefore 
favourable IP targets can be either coincident with or flanked by high 
resistivity anomalies or coincident with low resistivity anomalies.

In summary a favourable anomaly will have the following characteristics!

A well defined IP anomaly (as viewed in the pseudosections). Anomaly 
amplitudes (particularly in Mil) need not be high as relatively modest 
concentrations of metallic sulphides may be of interest.

A long spectral IP time constant. Such would characterise massive 
metallic sulphides. Massive sulphides also would be seen as a 
resistivity low and a coincident IP anomaly with long time constants. 
The zone of massive mineralization often coincides with VLF anomaly.

A moderate to high MIP value. The MIP parameter is the most reliable 
measure of the volume X metallic sulphides. Changes in Mil (or 
average chargeability) may be the results of changes in lau alone.
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8. DISCUSSION OF RESULTS AND RECOMMENDATIONS

8.1 Introduction

GEOLOGY:

Regional Geological Setting:

The Grenville Supergroup, ( figure 4 ) is a major of proterozoic age 
supracrustal rocks overlying an older Precambrian basement . On the Digby 
- Lutterworth township area the Grenville has been subdivided by R. M. 
Easton (O.G.S.), from oldest to youngest into four main tectonic elements 
: Pishog subdomain, Glamorgan Gneiss Complex, Denna Lake Structural 
Complex and the Central Metasedimentary Belt Boundary Zone.

The Fishog subdomain is part of the Grenville Supergroup Central Gneiss 
Belt which consists of tonalites, diorites and metagabbros etc.; the other 
three tectonic elements belong to the Central Metsedimentary Belt and they 
consist of syenogranite gneiss overlain by marble tectonic breccias (host 
of the Zinc mineralization in the Denna Lake Structural Complex ). If 
present, the Middle Ordovician sediments ( arkoses, shales, and limestone) 
overlie the Precambrian lithologies with Pleistocene glacial deposits of 
sand and gravelwhich occur in the area. Please refer to simplified 
geological map of the Digby-Lutterworth area by Easton).

Zinc deposits of economic (Balmot-Bdwards, 26 million tons of 10X zinc and 
minor lead) and subeconomic grades ( Maniwaki-Gracefield district) are 
found in the Grenville Province see Location Map of stratiform zinc 
deposits from Gauthier and Brown; 1986). The deposits are associated with 
stratiform anhydrite indicating a stable shelf environment ( F. Manns ). 
( Pig- 5 ),

8.2 Property Geology in Region Of IP Survey Lines 400E and 500E: 

Stations SOON to GOON; Claim f 1150614, 1150612.

The principle rock types are metawcke and granite gneiss. The metawacke is 
a soft, medium, grained quartz - biotite   hornblende schist. The metawacke 
is intimately associated with the granite which has intruded as sills 
parallel to bedding with small apophyses that wander across bedding. The 
granite is more resistant to weathering, the metawacke is hidden below 
what appears to be granite

8.3 Property Geology in Region Of IP Survey Line HOPE: 

Stations SOON to SOON; Claim f 1150609.

In this area there are marbles associated with a rusty brown , finely 
layered quartzo-felspathic biotite schist which tends to weather 
recessively.
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8.4 Description of Survey Geophysical Anomalies:

Lines 1100E ( Plate: l, la ), 400B ( Plate 2, 2a ), and 500E ( Plate: 3,
3a ) were surveyed with IP and resistivity. The lines had been surveyed
with magnetics and VLF in 1991. Lines 400E and 500E were surveyed over an
area of active magnetics ( 200 to 500 nanoteslas ) to the west of where up
to 2 grams silver had been reported.
The survey results are discussed below :

LINE HOPE Plates l ft. 1A

Line 1100E is adjacent to a zinc showing with a gravity response that was 
located in 1991. Two very weak chargeability anomalies were located one 
designated A is located from 325 N to 337.5 N. Anomaly A is a very weak 
deep response on the north fank of a resistivity low which may be 
associated with the rusty biotite gneiss. The second chargeability anomaly 
labelled B is located on the north end of the line and is associated with 
a strong resistivity low.

Recommendation: The source of weak chargeability anomaly B should be 
determined and its relationship with a known showing on 
10E/4N explained.

LINE 400E Plates 2 A 2a

Four medium to strong chargeability anomalies were located on line 400E. 
They are designated E, F, G, and H.

Chargeabilty Anomaly E ( 625N - 662.5N ): A deep moderate chargeabilty 
response with an associated resistivity low. The anomaly is associated 
with a 400 nanotesla magnetic response. The spectral data indictes the 
grain size of the source to be fine to moderate grained.

Chargeabilty Anomaly F ( 675N - 712.5N ): A shallow strong chargeabilty 
response with an associated resistivity low. The associated resistivity 
low is complex in form. The chargeability response has a moderate to long 
time constant which indicates a coarse grained source.

Chargeability Anomaly G ( 737.5 - 750N ): A shallow moderate chargeability 
response with a sharp associated resistivity low. The source appears to be 
moderate grained.

Chargeabilty Anomaly H ( 775N - SOON ): A shallow moderate chargeabilty 
response with an associated resistivity low. The chargeability response 
has a moderate to long time constant which indicates a coarse grained 
source.

Recommendation: The chargeability responses must be evaluated for their 
basemetal potential as they are all good basemetal IP anomalies.
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LINE 500E Plates 3 ft 3a

Chargeabilly Anomaly C ( 450N - 475N ): A shallow moderate chargeabilty 
response with an associated resistivity low located on the north side of a 
400 nanotesla magnetic anomaly. The source appears to be fine grained.

Chargeabilty Anomaly D ( 512.5N - 537.5N ): A shallow moderate 
chargeabilty with a moderate resistivity low. The source appears to be 
fine grained.

9. SUMMARY AND RECOMMENDATIONS

On September 26th and 27th spectral IP surveys were completed by 
B. Webster, R. Webster, C. Webster and J. Webster. Line 400E detected 
located several very interesting chargeability anomalies. The anomalies 
warrant detailed evaluation as they appear to be associated with massive 
sulphides or graphite. The relationship of the IP anomalies on line 4E to 
those on SE must be evaluated.

The weak chargeability anomalies on line 1100E must be evaluated.

The induced polarization survey totalled (.525 line km). The results are 
presented as pseudosections, with chargeability, resistivity and spectral 
IP parameters presented. Magnetic and VLF profiles are plotted on the 
psudosections. The interpreted chargeability responses are labelled on the 
psuedosections.

If there are any questions with regard to the survey or the reporting, 
please contact the undersigned.

me Webster,
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IPR-12 Time Domain Induced Polarization/Resistivity Receiver

The IPR- T2 Ftece-ver measures spectra 'P Signal 'rom eight dipoles simultaneously 0~.en records measured and calculated parameters in merr'o.y

Brief Description
The IPR-12 Time Domain IP/Resistivity 
Receiver is principally used in exploration 
for precious and base metal mineral 
deposits. In addition, it is used in geo- 
electrical surveying for groundwater or 
geothermal resources, often to great 
depths. For these latter targets, the 
induced polarization measurements may 
be as useful as the high accuracy resistiv 
ity results since it often happens that geo 
logical materials have IP contrasts when 
resistivity differences are absent.

Due to its integrated, microcontroller 
based design and its large. 16 line display 
screen, the IPR-12 is a remarkably pow 

erful, yet easy to use instrument. A wide 
variety of alphanumeric and graphical 
information can be viewed by the opera 
tor during and after reading taking. 
Signals from up to eight potential dipoles 
can be measured simultaneously and 
recorded in solid-state memory along with 
automatically calculated parameters. 
Later, data can be output to a printer or a 
microcomputer (direct or via modern) for 
processing into profiles and maps.

The IPR-12 is compatible with Scintrex l PC 
and TSQ Transmitters, or others which out 
put square waves with equal on and off 
periods and polarity changes each half

cycle. The duration of such periods is 
normally variable in the range of 1 to 32 
seconds. The IPR-12 measures the pri 
mary voltage (Vp), self potential (SP) and 
time domain induced polarization (Mi) 
characteristics of the received waveform. 
Resistivity, statistical and Cole-Cole para 
meters are calculated and recorded in 
memory with the measured data and 
time

Scintrex has been active in induced polar 
ization research, development, manufac 
ture, consulting and surveying for over 
thirty years. We offer a full range of 
instrumentation, accessories and training.



Induced Polarization 
and Commutated DC 
Resistivity Transmitter 
System

VOLT /vex, STOP ON

Function

Jhe IPC 7 2 r k W is a medium po^er 
transmitter system designed for time do 
rr-ai- nOuced polarization or conrr jtalec! 
DC "es st'.-iv. Aork n is :he standard power 
trarsmitting systerr used on most surveys 
urdei a -f. G O variety o' geophysi;a 
tcpeG'ap~ica ana climatic conditio~s

Tre SyS'err consists ot three modu es A 
T-ars""i"e f Ccnso j e containing a 
Iranslcn-ner aid electronics, a Motor 
Ge-eiator a^d a Du-rmy Load mcurtec m 
If e Ttaismi:!er Console cover Tr^e purpose 
of tfe Dumr-y Load is tc accept the Motor 
Generaici output Cjring those parts ot the 
•:,:lc- -Aren current is not Iransmiitea into 
fe -^rojnc "t o rder !o improve po/.'er Out 
cut a r ir! fc'oig engine i'fe

Tho -a-, ^j-asi-: po.ver A'eign! -alio and com 
ca;l resign of tiis System make it c-ortatjle 
anj nichi, -.e-salile loi use wuh a .vdo

Features

Maximjrr moto- ge^eralo" output 2 ,- kvV 
maxirrijm power Outpj:. ' 85 kW. maximuTi 
current o^rput 1C aTiperes rraxirrum 
voltage OJtput. '210 volts DC

Removable circuit bodies ter ease in serve 
ing

Automatic on oil a^d polarity cycling .viih 
selectabie cy;hng rates so nat t^e op 
timunn pulse !irre ilrecjencyi -an be 
selectee for each survey

The overloac croteci en circuit protects tne 
instrument froT. aamagc -n Cose -jl ar 
overload o- s"or: -i tie r.jirei'l ::ipr)ic c ir
CUlt

The oper- ooc circuit protects Aorkers by 
automalicaMv Ci,lliig off the high voltage in 
case of a break ir tr-e cu-rem dipole cucuit

Both tne cnma'y and secondary of the 
transformer are switch sesectable lor power 
matcning lo the grounc 'oao This ensures 
•naxirrurn po.ver efficiency.

The ouilt-in o^mmeter is used fo' checkng 
the external circuit resistance tc ensure 
tnai the current dipole circuit is grourcec 
croperiy be'o^e the high voltage 'S t jnec 
on Tnis is a safety 'eature anc also aiiov.-s 
the operato- tc se ! ect the proper output 
voltage required to give an adequate current 
for a proper signal at the receiver

The programme' is crystal controlled 'or the 
very high stability required for broadband 
(spectral! induced polarization 
measurements using the Scmtrex IPR-11 
Broadband Tinne Domain Receiver



Appendix 2: Presentation Plates

Plate 1: M li / Resistivity Pseudosections; L-1100E.
Plate la: M-IP/TAU Pseudosections; L-1100E.
Plate 2: M 11 7 Resistivity Pseudosections; L-400B.
Plate 2a: M-IP/TAU Pseudosections; L-400E.
Plate 3: M 11 7 Resistivity Pseudosections; L-500E.
Plate 3a: M-IP/TAU Pseudosections; L-500E.
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UKPOAIT OH GEOPHYSICAL
OH BLAIHB WEBSTER PROPERTY 

TBUAGAHI ABBA, NORTHEASTERN ONTARIO

On Behalf Of 

BLAINB WEBSTER
1. INTRODUCTION

Between June 27th and July 2nd 1992; reconnaissance surveys and property 
familiarization were made by B.Webster, C. Webster, and R. Webster. Further 
geological orientation was done with Mr. Peter Pischer from October 10th to 
16th. ( Results are reported by Dr. Pischer ) From December 12th to 19th, 
IP, resistivity, magnetics, VLF geophysical surveys were conducted by 
Blaine Webster and Steve Bortnick on the Blaine Webster property in the 
Temagami area, Northeastern Ontario.

The objective of the survey was to utilize the geophysics to complement the 
geological information and to locate targets for further follow-up. The 
final product of this survey are recommendations of IP / resistivity, 
magnetic and VLF conductor targets which are thought favourable sites for 
gold or base metals.

The IP survey employed the pole-dipole array with six potential dipoles 
(n-\ to 6) and a dipole spacing of 25 metres. Lines were surveyed at 
irregular intervals across the grid. A total IP coverage of 1.4 line km 
was achieved. A total of 6.95 line-km was read with the magnetometer and 
VLF system.

This report describes the survey logistics, field procedures, and data 
processing/presentation. An interpretation of the results is included. 
The results are presented as a compilation/anomaly map, contour maps, VLF 
offset profiles, and offset paeudosections.

LOCATION

The survey grids are located in west central Strathy township near Temagami 
Ontario. The latitude-longitude of the survey area is approximately 47006' 
and 79C 51*W.

Figures l and 2 show the survey area with respect to local topographic 
features at a scale of l : 1,600,000 and 1:20,000 respectively.
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3. SURVEY GRID AND COVERAGE

The property consists of 30 claim units 1118508,118510 (2 units), 1118511, 
1165474 to 1165483 incl., 116585 to 116587 inch, 1165492 (6 units), 
1165494, 1165495 (2 units).

A total of approximately 1.4 line kilometers of IP coverage was achieved 
and a total of 7 line-km were read with magnetometer and VLP system over 
the survey area. A detailed production summary of the work executed by 
Slaine Webster is given in Table l below.

TABLE l

LIME

L-2900S 
L-2800S 
L- 800S

INDUCED POLARIZATION

COVERAGE 
FROM TO

100W 
175W 
275W

275E 
275E 
300E

Subtotal

LINE LENGTH 
( eters)

375
450
575

1400 m

MEASUREMENT 
POINTS

87
99
123

309 pts

MAGNBTICS/VLP-BM

LINE

L-2900S 
L-2800S 
L-2700S 
L-2600S 
L-2400S 
L-2200S 
L-2000S 
L-1800S 
L-1700S 
L- 800S 
L- 600S 
L- 400S 
L- 200S

BL

COVERAGE 
FROM TO

125W
200W
200W
200W
200W
200W
200W
200W
175W
300W
300W
375W
325W

300E
300E
300E
225B
100E
50E
50E

212. 5E
100E
325E
300E
150E
300E

2900S 1600S

LINE LENGTH 
( eter)

425
500
500
425
312.5
250
250
412.5
275
625
600
450
625

1300

MEASUREMENT 
READINGS

35
41
41
35
26
21
21
34
23
51
49
37
51

105

Subtotal 6950 570 rdgs.
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4. PERSONNEL

Mr. Steve Bortnick - Geophysical Technician/Party Chief. Mr. Borinick 
operated the IP receiver and IGS Magnetometer/VLF system and compiled the 
data with the Corona microcomputer and Scintrex Soft II program.

Mr. Slaine Webster - Geophysicist. Mr. Webster assisted the field crew and 
interpreted the geophysical results and prepared this report.

5. INSTRUMENTATION

5.1 IP Receiver

The Scintrex IPR-11 time domain microprocessor-based receiver was 
employed. This unit operates on a square wave primary voltage and samples 
the decay curve at ten gates or slices. The instrument continuously 
averages primary voltage and chargeability until convergence takes place. 
At this point, the averaging process is stopped. Data is stored 
internally in solid-state memory.

5.2 IP Transmitter

The survey employed the Scintrex IPC-7/2.5 kW time domain transmitter 
powered by a motor generator. This instrument is capable of putting out a 
square wave of 2, 4 or 8 seconds 'on-off time. The current output was 
monitored for accuracy with a digital multimeter placed in series with the 
current loop.

5.3 Magnetometer/VLP

A Scintrex IGS-2/MP-4/VLF-4 proton precession magnetometer/VLP system was 
employed to take readings of the total magnetic field and VLF field 
components (vertical in-phase, vertical quadrature, and horizontal field) 
over the grid. The geophysical measurements, time and position 
information are recorded in the instrument's solid state memory. A second 
magnetometer was used to monitor the diurnal change. At the end of each 
day the magnetometers were linked and the correction for the diurnal shift 
made automatically.

5.4 Data Processing

The survey data were archived, processed and plotted with a Compaq 
microcomputer using an Epson PX-85 dot matrix printer. The system was 
configured to run the Scintrex Soft II software, a suite of programmes 
that was written specifically to interface with the IPR-11 receiver and to 
calculate the IP spectral parameters. At the conclusion of each day's 
data collection, data resident in the magnetometer or IP receiver's memory 
was transferred, via serial communication link, to the computer - thereby 
facilitating editing, processing and presentation operations. All data 
was archived on floppy disk.

In the Thornhill the data were ink-plotted in the appropriate style on a 
Nicolet Zeta drum plotter interfaced to an IBM PC/AT microcomputer. 
The instrumentation is described in detail in the specification sheets 
appended to this report.
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6. SuicVhY METHOD

6.1 Exploration Target

Gold mineralization, the target of this survey, does not occur in 
sufficient quantities to affect either the bulk polarizability or 
resistivity of the ground. Induced Polarization anomalies will result 
from disseminated metallic sulphides if they are of sufficient 
concentration and volume. Gold may in turn be found in association with 
the sulphides. The resistivity data is useful in mapping lithologic units 
and zones of alteration, shearing or silicification, all of which may help 
define the geological/geophysical character of the area.

6.2 Quantities Measured (IP/resistivity)

The phenomenon of the IP effect, which in the time domain can be likened 
to the voltage relaxation effect of a discharging capacitor, is caused by 
electrical polarization at the rock or soil interstitial fluid boundary 
with metallic or clay particles lying within pore spaces. The 
polarization occurs when a voltage is applied across these boundaries. It 
can be measured quantitatively by applying a time varying sinusoidal wave 
(as in the frequency domain measurement) or by an interrupted square wave 
(as in the time domain measurement). In the time domain the IP effect is 
manifested by an exponential type decrease in voltage with time.

The direct current apparent resistivity is a measure of the bulk 
electrical resistivity of the subsurface. Electricity flows in the ground 
primarily through the groundwaters present in rocks either lying within 
fractures or pore spaces or both. Silicates which form the bulk of the 
rock forming minerals are very poor conductors of electricity. Minerals 
that are good conductors are the sulphide minerals, some oxides and 
graphite where the current flow is electronic rather than electrotlytic.

Measurements are made by applying a current across the ground using two 
electrodes (current dipole). The current is in the form of an interrupted 
square wave with on-off periods of 2 seconds. The primary voltage and IP 
effect is mapped in an area around the current source using what is 
essentially a sensitive voltmeter connected to a second electrode pair 
(potential dipole). The primary voltage determines the apparent 
resistivity after corrections for transmitter current and array geometry. 
(See Figure 3).

For any array, the value of resistivity is a true value of subsurface 
resistivity only if the earth is homogeneous and isotropic. In nature, 
this is very seldom the case and apparent resistivity is a qualitative 
result used to locate relative changes in subsurface resistivity only.
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The IPR-11 also measures the secondary or transient relaxation voltage 
during the two second off cycle. Ten slices of the decay curve are 
measured at semi-logarithmically spaced intervals between 45 and 1590 
milliseconds after turn-off. The measured transient voltage when 
normalized for the width of the slice and the amplitude of the primary 
voltage yields a measure of the polarizability called chargeability in 
units of millivolts/volt.

For a 2 second transmit and receive time the slices are located as 
follows:

DURATION PROM 
SLICE msec msec

MO 
Ml 
M2 
M3 
M4 
MS 
M6 
M7 
M8 
M9

30
30
30
30
180
180
180
360
360
360

30
60
90
120
150
330
510
690
1050
1410

TO 
msec

60
90
120
150
330
510
690
1050
1410
1770

MIDPOINT 
msec

45
75
105
135
240
420
600
870
1230
1590

Traditionally, the M7 slice (from 690 to 1050 ms after shut-off) is chosen 
to represent chargeability in pseudosection form.

6.3 Field Procedures (IP/resistivity)

The surface IP/resistivity survey employed the time domain method with a 
pole-dipole array. The geometry of the pole-dipole array is illustrated 
in Figure 3.

The electrodes marked CI and C2 are the current electrodes. Those marked 
as PI, P2, etc., are the potential electrodes. The receiver measures the 
voltage across adjacent pairs of potential electrodes; e.g. P1-P2, P2-P3, 
.... P6-P7. These potential pairs are labelled by an integer 'n' which 
indicates the multiple of the dipole width that the given dipole lies away 
from the near current electrode.

The further the potential dipole lies from the current dipole the greater 
is the depth of investigation. Resolution of the survey is increased by 
decreasing the 'a' separation. The current survey employed a dipole 
spacing of 25 metres on the metric grids and 100 feet on the Imperial 
grids.
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ARRAY GEOMETRY

Apparent Resistivity:

- 2tf na(n-H) Vp/I

where /\i - apparent reaitivity (ohm.m)
n = dipole number (dimensionless)
a - dipole spacing (m)
Vp - primary voltage (mV)
I r primary current (mA)

Pole-Dipole Array 
Array Geometry and Formula for Apparent Resistivity

Figure 3
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6.4 Field Procedures (Marf/VLF)

The grids was surveyed with the magnetometer/VLF receiver. The magnetic 
survey employed a proton procession magnetometer to measure the Total 
Field component of the earth's magnetic field along lines at 12.5 meter 
station interval.

The VLF survey employed transmitter stations NSS Annapolis, Maryland 
(21.4 kHz) and NLK Seattle, Washington (24.8 kHz). The vertical In-Phase 
and Quadrature and Horizontal field components were measured along lines 
at 50 ft station interval.

7. DATA PROCESSING AMD PRESENTATION

7.1 Summary

To allow for the computer processing of the survey data, the raw data 
stored internally in the IPR-11 and IGS-2/MP-4/VLF-4 were transferred at 
the end of a survey day to floppy diskettes. The raw data were filed on 
diskette in ASCII character format using an IBM compatible (MS-DOS) 
microcomputer.

An archived edited IP data file, in binary format, and Magnetics/VLF file 
in ASCII format were created in the field from the raw data file by the 
operator removing repeat or unacceptable readings and correcting any 
header errors such as station or line numbers. The spectral parameters 
(c, lau and MIP) are derived from the IPR-11 data with the Soft H 
software. The edited data were then dumped to a printer as contoured 
pseudosections.

The apparent resistivity and average chargeability data and spectral M-IP 
and tau were machine contoured in pseudosection form and then photoreduced 
to a scale of 1:2400 (1:2500 for metric grid F7). Pseudosection pairs 
(resistivity and chargeability or M-IP and tau) were then joined according 
to the survey grid to form 'offset' pseudosections.

A listing of the plates may be found in the Table of Contents. 

Elements of the data processing are discussed in greater detail below.

7.2 Spectral Analysis

Historically the time domain IP response was simply a measure of the 
amplitude of the decay curve, usually integrated over a given period of 
time. Over the last decade, advances have made it possible to measure the 
decay curve at a number of points, thus allowing the reconstruction of the 
shape of the curve. By measuring the complete decay curve in the time 
domain, the spectral characteristics of the IP response may be derived.
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Recent studies have shown there is a relationship between the decay form 
and the texture or grain size of the polarizable minerals, Le. the IP 
response is not only a function of the amount of the polarizable 
material. This could be important when it comes to ranking anomalies of 
equal amplitude or discriminating between economic and non-economic 
sources.

IP decay forms are quantified using the Cole-Cole model developed by 
Pelton et al (1978). Pelton was one of the first to use the term Spectral 
IP. The Cole-Cole model is determined by the resistivity and three 
spectral parameters , m, lau and c. These parameters are interpreted as 
follows:

m (or lOP)- Chargeability Amplitude (mV/V). This is related to the 
volume percent metallic sulphides (although there is no 
simple quantitative relationship between the two).

tau - Time Constant (sec). A short time constant (e.g. 0.01 to 
0. s)suggests a fine grained source. A long time 
constant (e.g. 10 to 100 s) suggests a coarse grained (or 
interconnected or massive) source.

c - Exponent (dimensionless). A high c value (e.g. 0.5)
implies one uniform polarizable source. A low c value 
(e.g. 0.1 ) implies a mixture of sources.

Conventional chargeability is a mixture of these spectral parameters and a 
change in any one parameter will produce a change in the apparent 
chargeability. In the absence of spectral analysis, such changes are 
always ascribed to a change in the volume percent metallic sulphides, even 
though the cause may be a shift from fine to coarse grained material.

In practice, the spectral parameters are used to characterise and priorize 
IP anomalies which have been picked from the pseudosections of 
conventional single slice (or average) chargeability. In this regard, the 
chargeability amplitude (IflP) and the time constant are the most useful. 
IP anomalies which are similar in all other respects may be separated 
based on their spectral characteristics.

Spectral parameters are extracted from all measured decay curves by 
finding a best fit between the measured decay and a suite of master 
curves. The process yields a fit parameter which is the root mean square 
difference (expressed as per cent) between the ten values of the measured 
and best fit master decays. The fit parameter is low (Le. less than IX) 
for high quality data of moderate to high amplitude. The fit parameter is 
high (i.e. greater than WU) for poor quality or low amplitude data.

Normally fit values in excess of 5X are considered too high and spectral 
values are not posted on the pseudosections.

7.3 Anomaly Selection and Classification

IP anomalies are intepreted from the pseudosections of chargeability. The 
selection is based in part on some idea of what a true bedrock IP or 
resistivity anomaly should look like in contoured pseudosection form. 
Such ideas are normally taken from model results; .-z:nd experience.
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There are theoretical results for a pole- dipole survey over a near 
surface tabular body. The body has a width which is two times the dipole 
spacing.

Of note in these results is the change in IP anomaly shape as the target 
changes from being more conductive than the host to being more resistive. 
In the later case, the IP response is very much to one side of the target 
(the current side) and of reduced amplitude and breadth. Based on this 
type of behavior, all IP anomalies of this form, regardless of amplitude, 
are selected, assigned characteristics such as location, peak amplitude, 
MIP value and time constant and entered on the pseudosections and 
compilation map.

Areas of high resistivity have been noted with an H(n) where the 'n' 
represents the dipole in which the peak value occurs; accompanying arrows 
symbolize the high resistive blocks. Areas of low resistivity are rated 
as very weak, weak, medium or strong and are shown as anomaly bars.

Chargeability anomalies are represented on the pseudosections and 
compilation plan map by anomaly bars that take the following form:

___ ___ moderate chargeability high; 6-10 mV/V 

- - - - - weak chargeability high; 4-6 mV/V

. . . . . . very weak chargeability high; < 4 mV/V and poorly defined

A similar scheme describes the resistivity anomalies.

If a given IP anomaly has a resolvable peak then the dipole in which the 
peak value occurs is indicated by the notation "n^l" or "nr4", etc., 
beside the anomaly bar. The dipole in which the peak IP response occurs 
suggests in a very qualitative sense the depth to the top of the source. 
The location of the notation with respect to the anomaly bar represents 
the interpreted centre of the source body.

The numerical value of the chargeability amplitude (MIP) of the peak 
response and the time constant range value (L(ong),M(edium),or S(hort)) 
are shown beside the IP anomaly bar. L(ong), M(edium) and S(hort) 
indicate values between 30 and 100 s, l and 10 s and 0.01 and 0.3 s 
respectively.

7.4 Compilation Maps and Target Selection

The geophysical results on the grid was surveyed with the Spectral IP 
method are summarized on compilation plan maps for each grid. The IP 
anomalies are fine drawn onto a grid map using anomaly bar symbols which 
parallel the grid lines. IP anomalies are shown to the left of the grid 
lines and resistivity anomalies are shown on the right. Magnetic anomalies 
and trends with the magnetic profiles were plotted on the compilation map 
with the VLP conductor axes.



- 9 -

IP anomalies showing line to line correlation have been grouped into 
anomalous zones and labelled with a letter. Resistivity highs (or lows) 
which show good line to line correlation may be grouped into anomalous 
zones. Definable resistivity peak highs (or lows) which show good line to 
line correlation may be joined as axes.

The sections of magnetic profiles outlining the magnetic high anomalies 
are drawn along the grid lines.

7.5 IP 7 RESISTIVITY ANOMALY CRITERIA:

Elevated resistivity values may signify the presence of the volcanics 
and/or silicified bedrock near surface. Broad silicified zones within or 
near iron formation (i.e. attenuated magnetic field with high resistivity) 
are a geophysical target on the property.

Elevated concentrations of sulphides will result in variable amplitude 
chargeability anomalies and in the case of coarse grained or massive 
mineralization the IP zone will appear as highly conductive. Therefore 
favourable IP targets can be either coincident with or flanked by high 
resistivity anomalies or coincident with low resistivity anomalies.

In summary a favourable anomaly will have the following characteristics:

A well defined IP anomaly (as viewed in the pseudosections). Anomaly 
amplitudes (particularly in 117) need not be high as relatively modest 
concentrations of metallic sulphides may be of interest.

A short (or low) spectral IP time constant. Such would characterise 
disseminated metallic sulphides. Massive sulphides should be seen as 
a resistivity low and a coincident IP anomaly with long time 
constants. The zone of massive mineralization often coincides with 
VLF anomaly.

A moderate to high MIP value. The MTP parameter is the most reliable 
measure of the volume X metallic sulphides. Changes in M7 (or average 
chargeability) may be the results of changes in lau alone.

8. DISCUSSION OP RESULTS AND RECOMMENDATIONS

8.1 Introduction

GEOLOGY:

Regional Geological Setting:

The Temagami Archean volcano-sedimentary belt is a NE-SW trending inlier 
in the assemblage of Huronian sediments and Nipissing sills. Massifs of 
monzonite and trondhjemitic composition intrude the Archean volcanics 
along the northern and southern margin. Gabbro and diorite sills intrude 
the mafic volcanics in the center. The metamorphic grade is greenschist 
facies.
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Mapping (1972) by the OGS supported the commonly accepted structural 
interpretation of a major syncline which transsects the belt near Turtle 
Lake. However, it appears that there are inconsistencies with the 
synclinal interpretation and that topping criteria of pillows and facies 
distribution in exhalative sediments support an anticline instead: Sherman 
Mine, relative position of sulphide versus oxide iron formation, topping 
criteria at Inco's Net Lake sulphide facies iron formation.

The Temagami volcanic pile is made up of two volcanics cycles.

Cycle I consists of a basic lower and a felsic upper member. The basic 
member is tholiitic in character and is made up of mostly massive basalt 
and andesite with only minor pillow development south of Net Lake. 
Isolated and broken pillow breccias occur as common interflow horizons. 
Within the lavas there are minor intercalations of subvolcanic, ultramafic 
and ultrabasic flows and small, cherty exhalative bands with locally minor 
pyrrhotite and herothologic acid volcanics. The felsic upper member is 
calc-alkali in character and made up of massive grained volcanoclastics 
including some possible lahars. Rocks types include copper ore at 
Copperfield, oxide facies iron formation at the occurence, volcanoclastics 
and terrigenous conglomerate, subvolcanic diorite( O'connor Milne ). Sills 
with an ultramafic component ( Kanichee Mine ) occur only in the northern 
half of the sequence.

Cycle II is made up of massive mafic flows of tholeiitic affinity but has 
only a restricted distribution. Most of the claims of the present study 
are interpretated to lie in the Cycle II volcanics.

Three granitoid massifs are known: the Chambers-Strathy quartz monzonite 
occurs in the north where the contact with the volcanics is marked by the 
development of hybridization and agmatitic zones with sporadic molydenite 
and chalcopyrite mineralization. The Iceland massif is a trondhjemite and 
limts the volcanics to the south . Its proximity to the Copperfields mine 
is interesting. The Spawning Lake monzonite occurs in the west central 
part of the volcanic pile and is the youngest, post-orogenic intrusion.

Geology of the Claim Groups:

The claims are underlain almost exclusively by mafic-intermediate, to a 
minor degree by felsic volcanic rocks and minor intrusive rocks of 
tholeiitic and monor calc-alkali affinity which are thought to belong to 
the second cycle of the Temagami volcanic assemblage. Based on the field 
observations of lithology, facies, texture, bedding,and structural trends 
the following interpretation of the facies distribution is presented 
which, however, is a departure from the OGS mapping:
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Massive, mafic lavas in the NE and the centre of the claim area grade 
to the southwest into pillowed lavas and mafic volcanoclastics. These 
later interfinger to the SW with an increasing amount of felsic volcanics 
.probably tuffs. Based on the trend of bedding and topping and foliation 
trends an anticlinal structure with a southwest plunging axis is 
interpreted to run through the claims. Small (100-300m) gabbroic lenses 
occur within the mafic volcanics throughout the area. They are either 
small subvolcanic intrusions or perhaps in part coarser flows. One or two 
diabase dykes cut through the claim area in a NW direction.

A slightly more detailed description of the individual volcanic facies 
types is as follows:

Massive, unpillowed mafic and intermediate lavas occupy a large area 
northeast and south of Maureen Lake and to the Kanichee tailings pond. 
This area is considered to represent a volcanic center. Vesicular, 
gas-rich, massive flows occur south of Maureen Lake. Much of the area 
interpreted to be underlain by massive flows is in fact very poor.

In outcrops and covered by cedar swamps but scattered small outcrops seem 
toallow the above interpretation. An approximately 300 m size gabbroic 
intrusion occurs just west of Maureen Lake. This also could support the 
view that this area of massive flows represents a proximal volcanic 
environment , possibly a volcanic centre.

To the south east ( stratigraphic top ? ) the massive flows seem to be in 
contact with mafic intrusive rocks of the Ajax intrusion (Kanichee Mine).

Well developed pillowed mafic-intermediate lavas are found 1-2 km 
southwest of Maureen Lake in the core of an interpreted antiform and also 
l km further to the south, stratigrahically upwards. Pillows are 1-2 m in 
size, in places well eccentrically zoned (cooling) and in two places 
provide good topping to the south and to the west.

Mafic to intermediate volcano-elastics surround the massive flows on most 
sides (including a large, outcropless area southwest of Maureen Lake. They 
are mostly broken and isolated pillow breccias withvarious clast sizes. 
The clast population is monolithologic. The distribution of pillow 
breccias is thought to outline the margins of the volcanic flow center. 
The volcanoclastics interfiger southwestward strongly with felsic 
volcanics and minor mafic sediments.

Lateral, distal, probably approaching a basinal facies of interbedded 
volcanoclastics, mafic, bedded sediments, felsic volcanics occurs in the 
southwest part of the claim area. Various rock types and are interlayerd 
at a scale of 100 - 200 m. Bedding and foliation in this area are almost 
east - west to WSW. An outcrop of a mafic volcanosediment (TEM 075) in 
this area shows distinct dm - meter bedding and in thin section shows mm - 
cm size mafic, igneous clasts.
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The trend of foliation and probably also of the bedding in the furthest 
southwestern part of the area seems to be truncated at a small angle 
( 20 degrees ) by a southwest - northeast trending interpreted fault zone 
which runs in a topographic low from Net Lake south of the Ajax intrusion 
to the southwestern most part of the Webster claims.

Felsic volcanics are seen in two different facies: a.) Coarse 
volcanoclastics, " mill rocks". They occur in the north-west part of the 
claim group and trend north, b.) Pine grained, homogenous felsic rocks 
which are thought to be tuffs, less likely felsic lavas, c.) Strongly 
schistose , felsic - intermediate, probably tuffaceaous rocks which in 
part are strongly carbonate altered and gossanous occur near the 
southwest trending fault zone in the extreme southwest of the claims 
( Claim 1165492, Block of 6 ).

Metamorphism

Greenschist facies, typified by chlorite, epidote etc. Most primary
textural features are preserved both at a scale of cm-dra in outcrop and at
a scale of 0.1 - l mm under the microscope.

8.2 Description of Survey - Geophysical Anomalies:

(Figures: 4b i 5b, Plates: 5,5a; 6,6a; 7,7a.)

Lines 800S ( PLate: 7, 7a ), 2800S ( Plate 6, 6a ), and 2900S ( Plate: 5,
5a ) were surveyed with IP and all the lines were surveyed with magnetics
and VLF. The survey results are discussed below :

8.2.1. WEST GRID; (Figure 4b)

Lines 2800S and 2900S were selected for survey to cover carbonate-altered, 
gossanous,strongly foliated felsic - intermediate volcanics occur in the 
extreme southwest (Claim 1165492, Block of 6) and are thought to occur 
adjacent to a fault zone. The mineralogical composition is dominated by 
sericite, feldspar, carbonate ( 20X - 40X). The texture shows locally 
relict igneous features and quartz patches, probably secondary. Abundant 
secondary secondary carbonate and sericite has replaced much of the rock.

The IP survey located three main IP zones designated A, B, and C. 

IP Zones A and Al: Lines 2800S and 2900S (25E to 175W)

A wide weak to moderate IP anomaly is associated with a 500 nanotesla 
magnetic response which dips steeply to the east and correlates primarily 
with chargeability anomaly A. Zone A consists of a deep weak anomaly Al 
which is near the pond and anomaly A which correlates with a deep 
resistivity high ( n^4 ).

Recommendation: The deep high resistivity zone associated with the
chargeability anomaly could be a significant silicified 
zone which warrants further follow up because it is
associated with disseminated sulphides and a significant
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IP Zone B: Lines 2900S (125E to 200E)

IP anomaly B is a weak chargeability anomaly located on the southern flank 
of a moderate VLF response which correlates directly with a strong 
resistivity low. The resistivity low appears to be approximately 75 meters 
wide and partially correlates with anomaly B. The anomaly is also located 
on a gossan area which is associated with hydrothermal alteration ( P.P. 
sample f 129.)

Recommendation: The chargeability anomaly and resistivity low require
explanation. Trenching and deep soil sampling with hand 
augers are required.

IP Zone C: Lines 2800S and 2900S ( 225E to 275E )

IP anomaly C is a weak to moderate chargeability response associated with 
a broad resistivity high. Peter Fischer indicated some minor pyrite was 
located at 220E on line 2900S. The high resistivity and low magnetics 
indicates some quartz or silicified rocks may occur on top of the scarp. 
The geology is indicated to be intermediate to felsic which supports the 
high resistivity. Also the rocks are indicated to be foliated and altered 
with carbonate alteration.

MAGNETIC SURVEY: WEST GRID ( Plates l A. 2 and Figure 4b )

The magnetic survey located a strong ( 500 to 1000 nanoteslas ) 
magnetic trend (designated Ml on figure 4b) located on the western part of 
the grid consisting of two or three closely spaced parallel bodies steeply 
dipping to the south-east. The magnetic trend extends from 2900S / 1 25W to 
2000S f 0+25W where it appears to be dislocated by fault FI and displaced 
approximately 50 meters to the south.

Two very strong ( 2,400 nanoteslas ) magnetic anomalies are located on 
lines 2000S and 1700S at 125W. Diabase l correlates with a very strong 
magnetic response at line 2000S / 1 25W. The strike of the dike cannot be 
confirmed by the magnetics. A second diabase dike (DB-2) appears to be 
located at 1700S /125W. The baseline magnetic data indicates a diabase 
dike occurs at 00 l 1637.5S which may make it correlatable to the diabase 
at line 1700S at 125W.

VLF ELECTROMAGNETIC SURVEY: WEST GRID ( Plates 3 ft 4 and Figure 4b )

The survey located a strong electromagnetic conductor ( V-l ) which 
extends the entire length of the west grid at around 100E. A second much 
weaker conductor ( V-2 ), is located at 2400S f 75W where it correlates 
directly with a 800 nanotesla magnetic response. Anomaly V-2 extends is 
located on line 2200S but does not completely crossover, however on line 
2000S there is a weak crossover at / 75 W. VLF conductor V-2 correlates 
with magnetic anomaly ( M-1 ) on lines 2000S to 2400S. A third weak VLF 
conductor is located at 1700S t 1 25W where it appears to correlate with a 
diabase dike.
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EAST GRID LINE 800S: ( Plates 7 i 7a )

The eastern grid was established to check a VLF response which was located 
on a familiarization of the property on July 1,2,3, and 4th 1992.(Figures 
4a i 5a). 
Claims 1165486, 1165487, and 1165494 (2) were covered by the grid.

On line 800S one weak and one very weak chargeability anomaly were 
located. At 200 to 225E a moderate chargeability anomaly, (E) occurs 
associated with a resistivity high which may be associated with 
silicification. A broad weak chargeability response, from 50E to 200E 
labelled (P) is associated with three weak resistivity lows. The anomaly 
appears to correlate with a lithology instead of disseminated sulphides.

Recommendation: Chargeability anomaly E is associated with a narrow 
resistivity high which may be a silicified zone with 
minor sulphides. Anomaly B warrants detailed

investigation

MAGNETIC SURVEY: EAST GRID ( Plates l A. 2 and Figure 5b )

The survey located a strong ( 500 to 700 nanoteslas ) magnetic trend 
(designated M2 on figure 5b.) located on the eastern part of the grid 
consisting of three closely spaced parallel bodies steeply dipping to the 
south-east. The magnetic bodies are designated M2A, M2B and M2C.

Magnetic anomaly M2B at 400S l 200W correlates with a gabbro unit which 
may indicate that the source of the magnetic responses on trend M2 may be 
gabbro lenses striking towards the Kanichee Mine. The magnetics indicate 
tholeiitic volcanics could also be associated with M2.

The strike of magnetic trend M2 also indicates the gabbros may be 
associated with the Ajax intrusive.

VLP SURVEY: EAST GRID ( Plates 3 ft 4 and Figure 5b )

The VLF survey located three weak VLF conductors designated V1,V2, and V3. 
(Figure 5b)
VLP conductor VI is a one line very weak conductor associated with 
chargeability anomaly E. A second weak VLF conductor V2 is associated with 
magnetic anomaly M2C which extends from line 800S to 400S. The conductor 
may be associated with a geologic contact. A third weak conductor V3 is 
located on line 800S near 200E on the west flank of a resistivity low.

9. SUMMARY AND RECOMMENDATIONS

Between June 27, and July 2nd a reconnaissance and property evaluation 
survey was completed by B. Webster, R. Webster, C. Webster. As a result of 
this and further geological evaluation by P. Fischer and Blaine Webster 
( October 10th to 16th, 1992 ) areas were selected for gridding and 
geophysical surveys. Resistivity and Magnetics f VLF-EM surveys were 
conducted by Blaine Webster and Steve Bortnick from December 12th to 19th, 
1992.
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The survey results show that a strong VLF conductor is located in the west 
claim block and is coincident with a magnetic trend. The IP survey 
indicates disseminated sulphides may occur in a hydrothermally altered 
area and warrants further follow up.

On the east claim block it is apparent the magnetic anomalies appear to 
correlate with gabbros associated with the south western margin of the 
AJAX intrusive. A chargeability anomaly located on line 800S f 200 W 
could be associated with with a significant silicification zone. Further 
IP surveys on these lines will help delineate this silicified zone for 
sampling.
A total IP coverage of 1.4 line km was achieved.The magnetometer/VLF 
survey totalled (7.95 line-km).

The results are presented as offset pseudosections, n-2 chargeability and 
resistivity, total field magnetic and VLF Fraser filter contour maps, VLF 
offset profiles and anomaly/compilation plan maps.

The anomaly/compilation plan maps include the interpreted IP zones, IP 
line anomalies, magnetic anomalies, and VLF conductors. 
The target anomalies should be examined and evaluated in light of all 
geological/ geochemical information available.

If there are any questions with regard to the survey or the reporting, 
please contact the undersigned.

Respectfully submitted,

Blaine Webster, B. Se.
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IPR-11 Broadband 
Time Domain 
IP Receiver

The microprocessor-based IPR-11 is the 
heart of a highly efficient system lor 
measuring, recording and processing 
spectral IP data. More features than any 
remotely similar instrument will help 
you enhance signal/noise, reduce errors 
and improve data interpretation. On top 
of all this, tests have shown that survey 
time may be cut in half, compared with 
the instrument you may now be using.

The IPR-11 Broadband Time Domain IP 
Receiver is principally used in electrical 
(EIP) and magnetic (MIP) induced polari 
zation surveys for disseminated base 
metal occurrences such as porphyry cop 
per in acidic intrusives and lead-zinc

deposits in carbonate rocks. In addition, 
this receiver is used in geoelectrical sur 
veying for deep groundwater or geother 
mal resources. For these latter targets, 
the induced polarization measurements 
may be as useful as the high accuracy 
resistivity results since it often happens 
that geological materials have IP contrasts 
when resistivity contrasts are absent. A 
third application of the IPR-11 is in 
induced polarization research projects 
such as the study of physical properties 
of rocks.

Due to its integrated, microprocessor- 
based design, the IPR-11 provides a large 
amount of induced polarization transient 
curve shape information from a remark 
ably compact, reliable and flexible format. 
Data from up to six potential dipotes can 
be measured simultaneously and

Operator using the IPR-11

recorded in solid-state memory. Then, the 
IPR-11 outputs data as: 1) visual digital 
display. 2) digital printer profile or pseudo- 
section plots. 3) digital printer listing.
4) a cassette tape or floppy disk record.
5) to a microcomputer or 6) to a modern 
unit for transmission by telephone. Using 
software available from Scintrex. all spect 
ral IP and EM coupling parameters can 
be calculated on a microcomputer.

The IPR-11 is designed for use with the 
Scintrex line of transmitters, primarily the 
TSQ series of current and waveform 
stabilized models. Scintrex has been 
active in induced polarization research, 
development, manufacture, consulting 
and surveying for over thirty years and 
offers a full range of time and frequency 
domain instrumentation as well as all 
accessories necessary for IP surveying.



Technical Description 
of the IPR-11 Broadband 
Time Domain IP Receiver

Digital Display

Analog Meters

Two. 4 digit LCD displays. One presents 
data, either measured or manually entered 
by the operator. The second display: 
1) indicates codes identifying the data 
shown on the first display, and 2) snows 
alarm codes indicating errors.

Six meters for: 1) checking external circuit 
resistance, and 2) monitoring input 
signals.

Digital Data Output

Standard Rechargeable Power Supply

Disposable Battery Power Supply

Dimensions 

Weight

Operating Temperature Range

Storage Temperature Range

Standard Hems

Optional Hems

Shipping Weight

RS-232C compatible, 7 bit ASCII, 
no parity, serial data output for 
communication with a computer, digital 
printer, digital storage device or modern

Eight rechargeable NiCad D cells provide 
approximately 15 hours of continuous 
operation at 25"C. Supplied with a 
battery charger, suitable for 110/230V. 
50 to 400 Hz. 10W.

At 25"C. about 40 hours of continuous 
operation are obtained from 8 Eveready 
E95 or equivalent alkaline D cells.

At 25"C. about 16 hours of continuous 
operation are obtained from 8 Eveready 
1150 or equivalent carbon-zinc O cells.

345 mm x 250 mm x 300 mm, including lid. 

10.5 kg. including batteries 

-20 to +550C, limited by display.

-40 to +60-C.

Console with lid and set of rechargeable 
batteries. RS-232C cable and adapter. 
2 copies of manual, battery charger.

Multidipole Potential Cables. Data Mem 
ory Expansion Blocks. Crystal Clock, 
SOFT II Programs. Printer. Cassette Tape 
Recorder. Disk Drive or Modern.

25 kg includes reusable wooden shipping 
case.

At Scintrex we are continually working 19 
improve our line of products and beneficial 
innovations may result in changes to our 
specifications without prior notice.

222 Snidercrott Road 
Concord Ontario Canada 
L4K 1B5

Geophysical and Geochemical 
Instrumentation and Services

Telephone: (416) 669-2280 
Fax: (416) 669-5132 
Telex: 06-964570
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Technical 
Description of 
IPC-7/2.5 kW 
Transmitter System

Transmitter Console

Complete 2 5*W induced polarization system 
including motor-generator, reels with wire, tool M. 
porous pots, simulator circuit, copper sulphate. 
IPR-8 receiver, dummy toad, transmitter, electrodes 
and clips.

/PC- 7 12. 5* W transmitter console with lid and 
dummy toad

T T
0- —— n 

T T ' 'l
lime Domain Waveform

Maximum Output Power

Output Current

Output Voltage

Automatic Cycle Timing

Automatic Polarity Change

Pulse Durations

1.85 kW maximum, defined as VI when cur 
rent is on. into a resistive load

10 amperes maximum

Switch selectable up to 1210 volts DC

T:T:T:T; on:off:on:off

Each2T

Standard: T = 2,4 or 8 seconds, switch
selectable
Optional: T = 1 .2.4 or 8 seconds, switch
selectable
Optional: T = 8,16.32 or 64 seconds, switch
selectable

Voltage Meter

Current Meter

Period Time Stability

Operating Temperature Range

Overload Protection

Open Loop Protection

UndervoHage Protection

Dimensions

Weight

Shipping Weight

Motor Generator

Maximum Output Power

Output Voltage

Output Frequency

Motor

Weight

Shipping Weight

1500 volts full scale logarithmic

Standard: 10.0 A full scale logarithmic 
Optional: 0.3. 1.0. 3.0 or 10.0 A full scale 
linear, switch selectable

Crystal controlled to better than .01 "/o

-30'Cto *55'C

Automatic shut-off at output current above 
10.0 A

Automatic shut-off at current below 100 mA

Automatic shut-off at output voltage less 
than 95 V

280 mm x 460 mm x 310 mm

30kg

41 kg includes reusable wooden crate

2.5 kVA, single phase

110 VAC

400 Hz

4 stroke, 8 HP Briggs A Stratton

59kg

90 kg includes reusable wooden crate

222 Snidercroft Road 
Concord Ontario Canada 
L4K 1B5

Telephone: (416) 669^280 
Cable: Geoscint Toronto 
Tele* 06-964570

Geophysical and Geochemical 
Instrumentation and Services



Scintrex has used low power con 
sumption microprocessors and high 
density memory chips to create the 
IGS Integrated Portable Geophysical 
System; instrumentation which will 
change the way you do ground 
geophysics.

Here are the main benefits which you 
wl derive from the IGS famDy of in- 
stni mentation:

1. Depending on your choice of 
optional sensors you can make one, 
two or all of: magnetic. VLF and 
electromagnetic measurements. 
Thus, you may optimize the IGS 
system for different geophysical 
conditions and production 
requirements.

2. You will save time and money in the 
acquisition, processing and presen 
tation of ground geophysical survey 
data.

3. You will achieve an improvement in 
the quality of data through enhanced 
reading resolution, an increase in 
the number of different parameters 
measured and/or a higher density of 
observations. Further, errors which 
occur in manual transcription and 
calculation will be eliminated.

4. Your operator will appreciate the 
simplicity of operation achieved 
through automation.

5. Since add-on sensors are relatively 
less expensive, your investment in a 
range of IGS instrumentation may be 
much less than it would be with a 
number of different instruments, 
each dedicated to a different 
measurement.

The Scintrex IGS2/MP-4/VLF-4/EM-4 permits one operator to efficiently measure magnetic. VLF 
and EM fields and to record data in computer compatible solid-state memory.



System Options 
and Accessories

222 Snidercroft Road 
Concord Ontario Canada 
L4K1B5

Telephone: (416) 669-2280 
Cable: Geoscint Toronto 
Telex: 06-964570

A. Console and Power Supply

A-1 IGS-2 System Control Console with 
16K RAM memory and manual. Note 
that no battery pack is included so 
that one of Kerns A-2, A-3 or A-4 
should be selected unless the IGS is 
to be run from an external 12 V DC 
power source. The battery packs are 
interchangeable by the user.

A-2 Non-rechargeable Battery Pack in 
cludes battery holder and 10 
disposable 'C1 cell batteries. Used in 
normal portable operation unless 
temperatures are below -200C in 
which case the Rechargeable Battery 
Pack and Charger should be chosen.

A-3 Rechargeable Battery Pack and 
Charger includes battery holder. 6 
rechargeable non-magnetic batteries, 
charger and one spare cap for the bat 
tery charging plug. This is the best 
battery pack for portable total field 
and gradiometer magnetics since the 
non-magnetic property of these bat 
teries ensures a minimum of noise. 
Also used for light duty (stow cycling) 
magnetic base station applications 
and in cold weather where disposable 
batteries lose power.

A-4 Heavy Duty Rechargeable Battery 
Pack includes heavy duty recharge 
able batteries installed in a console 
with a built-in charger. Useful for 
rapid cycling base station or mobile 
applications.

A-5 Low Temperature Battery Extender 
Kit designed so that battery pack can 
be worn inside coat in cold weather 
conditions. Kit includes bottom cover 
for console, console to battery pack 
interconnecting cable, cover for bat 
tery pack and waist belt.

B. Memory Expansion Options

B-1 IGS Memory Expansion l. An addi 
tional 16K RAM is added to the ex 
isting memory board for a system 
total of 32K RAM.

B-2 IGS Memory Expansion II. A further 
16K RAM is added to the existing 
memory board for a system total of 
48KRAM.

B-3 IGS Memory Expansion III. An addi 
tional board is required on which 
memory can be added in up to six 
16K RAM groups. Not available with 
all sensor options.

B-4 Further Memory Expansion. Memory 
expansion to a system total of 192K 
RAM is feasible for some applica 
tions.

C. Accessories

C-1 RS-232 Cable and Adaptors. Includes 
a special RS-232 data transfer cable 
and two IGS-2 to RS-232 cable adap 
tors. Used for communicating bet 
ween the IGS-2 and peripheral 
devices such as a digital printer, 
microcomputer, cassette recorder, 
modern or a second IGS-2 (or MP-3 
Proton Magnetometer) for diurnal 
corrections.

C-2 Minor Spare Parts Kit consisting of 
two keyboard diaphragms and two 2A 
quick acting fuses.

C-3 Display Heater Option. Required to 
heat the LCD display on the IGS-2 
Console for operation at 
temperatures below -200C.

C-4 Digital Printer for use with 110 V AC 
power supply and with X-on/X-off 
interfacing for use with IGS-2, MP-3 or 
VLF-3 instruments, one box of paper, 
ribbon and manual. Note that the 
RS-232 Cable and Adaptor are re 
quired.

C-5 Conversion of Digital Printer for use 
with 220 V AC power supply.

MP-4 Proton Magnetometer

D-1

0-2

Sensor Option

MP-4 Magnetometer Signal Process 
ing Board and Magnetometer Pro 
gram EPROM for mounting in IGS-2 
Control Console, manual.

Portable Total Field Sensor Option 
including sensor for total field 
measurements, sensor staff, two sen 
sor cable assemblies, backpack sen 
sor harness, spare non-magnetic 
sensor clamp screw.

Base Station Sensor Option, in 
cluding 50 m sensor cable assembly, 
sensor for total field measurements, 
sensor tripod, external power cable, 
analog chart recorder cable and spare 
non-magnetic sensor clamp screw.

Gradiometer Sensor Option including 
second sensor cables, two 0.5 m staff 
extenders to complement Portable 
Sensor Option and spare non 
magnetic sensor clamp screw.

D-5 Spare section for Portable Total Field 
Sensor Staff (0.5 m length).

D4

E. VLF-4 VLF Electromagnetic 
Sensor Option

E-1 Two VLF-4 Signal Processing Boards 
and VLF program EPROM for mount 
ing inside IGS-2 System Control Con 
sole, dual coil VLF-magnetic field 
sensor with level compensator, 
sensor-console interconnecting cable, 
harness and support for back mount 
ing of sensor, manual.

E-2 VLF EM Primary Field Drift Correction 
Option consisting of two program 
EPROMS which replace the standard 
VLF program EPROMS in each of the 
portable and base station VLF units.

E-3 VLF Electric Field Sensor Option for 
VLF resistivity measurements. In 
cludes two capacitive electrodes with 
integral preamplifiers and 5 m of 
cable. Longer cable lengths on 
request.

F. EM-4 Genie/Horizontal Loop 
Electromagnetic Sensor Option

F-1 Two EM-4 Signal Processing Boards 
for mounting either inside IGS-2 
System Control Console or the EM-4 
Genie/Horizontal Loop Expansion 
Module, one program EPROM for 
mounting inside IGS-2, one receive 
coil, one interconnecting cable, 
manual.

F 2 EMM Tiltmeter/lntercom Module Per 
mits Horizontal Loop measurements 
to be made with magnetics but 
without VLF.

F-3 EM-4 Genie/Horizontal Loop Expan 
sion Module. Permits Horizontal Loop 
measurements to be made with both 
magnetics and VLF.

f-A Genie/Horizontal Loop Portable Elec 
tromagnetic Transmitter complete 
with heavy duty battery pack, battery 
charger, manual.

F-5 TM-2 Tiltmeter/lntercom Module used 
with TM-2 when Horizontal Loop 
measurements are to be made.

F-6 Transmitter-Receiver Interconnecting 
Cables for Horizontal Loop measure 
ments are made to order, in any 
lengths up to 300m.

G. Carrying Cases

A variety of carrying cases are 
available to suit different combinations 
of console and sensor options.



Appendix 2

Plate 1: Total Field Magnetics Contour Map
Plate 2: Total Field Magnetics Profile Map
Plate 3: VLF Electromagnetics Profile Map ( NAA Cutler Maine

24 kHz.) 
Plate 4: VLF Electromagnetics Fraser Filter ( NAA Cutler Maine

24 kHz.)
Plate 5: MT/Resistivity Pseudosections; L-2900S. 
Plate 5a: M-IP/TAU Pseudosections; L-2900S. 
Plate 6: MY/Resistivity Pseudosections; L-2800S. 
Plate 6a: M-IP/TAU Pseudosections; L-2800S. 
Plate 7: MT/Resistivity Pseudosections; L-800S. 
Plate 7a: M-IP/TAU Pseudosections; L-800S. 
Plate 8: Mag / VLF profiles / Station: NAA Cutler Maine ;

( Road Line ) 
Plate 9: Mag / VLF profiles / Station: NAA Cutler Maine ;

( Recon Line )
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