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INTRODUCTION

On 3 May 2003, Discovery Geophysics Inc. carried out an IP/resistivity survey on the Pipestone 

North property for Redstar Gold Corp. The Pipestone North property is located at the western end 

of the Red Lake greenstone belt in the Red Lake mining district. The property is mainly under the 

waters of Pipestone Bay, Red Lake, however gold showings are found at a few locations on the 

property along the shoreline of the lake, and the property is along strike from past producing gold 

mines in the Pipestone Bay area (e.g. Mt. Jamie Mine) Gold mineralization in the Red Lake camp 

typically consists of intense quartz veining and silicification carrying pyrite and arsenopyrite along 

structures within mafic volcanic and ultramafic units. The IP/resistivity survey at the Pipestone 

North property was intended to explore for anomalous zones of high resistivity due to silicification 

and high chargeability due to sulphide mineralization.

The induced polarization and resistivity (IP/resistivity) survey was carried out using an Iris ELREC-6 

time-domain IP receiver and a Phoenix IPT-l 2.0 kW IP transmitter with a 5 Hp MG-2 motor 

generator. A pole-dipole electrode array (or dipole-pole array depending on the direction of the 

survey), with survey parameters of a = 25 m and n = l to 6, was employed for the survey. The 

survey crew consisted of Brent Robertson (chief geophysical operator), Dave Budgell, and two local 

helpers. A total of l. 175 km of IP/resistivity data were collected on 3 lines in one day. Prior to the 

survey on, 2.025 km of grid line (including a baseline and a fourth line that was not surveyed) were 

cut and chained by the same survey crew.

This report is a technical description of the surveys and the data processing and plotting procedures, 

followed by a discussion of the results and their implications for the continued mineral exploration 

program on the property. The IP/resistivity data are presented as l :2,500 scale pseudo-sections 

(Hallof, 1957) of the basic field data in Appendix B.

PROPERTY LOCATION, ACCESS, DESCRIPTION AND PHYSIOGRAPHY

The Pipestone North property is located approximately 20 km west of the town of Red Lake in the 

northwest region of Ontario (Figure 1). The geographical centre of the 1184983 Grid on the

Discovery Geophysics Inc.



Redstar Gold Corp.

property is 51 004.1'N and 91 009.8'W (UTMNAD83: 418,500E, 5,658,OOON, Zone 15) on the NTS 

map sheet 52M/1, The town of Red Lake offers all of the amenities for persons working in the area.

The property is most readily accessed from Red Lake by a one to two hour boat ride during summer 

months or a similar length snowmobile trip in winter across and down Red Lake. An alternative 

route that shortens the boat ride or snowmobile trip is to drive to the end of the Suffel Lake Road via 

Highway 618 and the town of Madsen (see Figure 1). From a landing at Slays Bay on the south 

shore of Red Lake, it is only about 20 to 30 minutes via West, Phillips and Pipestone Narrows to the 

property at Pipestone Bay. Access to the 1184983 Grid, where the present survey was carried out, 

was obtained by 4x4 vehicle via the Mt. Jamie Mine Road, Pineridge Road, Nungesser Road and 

Highway 125 (see Figure 1). This trip took about two hours each way because of the long drive 

around the east end of Red Lake and the questionable status of the Mt. Jamie Mine Road (e.g. 

partially flooded and very soft at this time of year).

The Pipestone North property consists of two contiguous blocks of claims (see Figure 2): an east 

block of 24 units, and a west block of 9 units. The present survey was carried out on the east block 

of claims, which consists of 5 claims covering an area of approximately 886.9 acres. Details of the 

claims are listed below in Table 1. The IP/resistivity survey was carried out at the east end of the 

claim block on claim 1184983.

Table 1: Pipestone North property

Claim Recording Date Due Date Unit Size

KRL 11 84740 
KRL1 184741 
KRL 11 84907
KRL1 184983 
KRL1185121

1999-Sep-17 
1999-Sep-17 
2000-M-04
1999-Sep-17 
2000-May-18

2003-Sep-17 
2003-Sep-17 
2003-Jul-04

2003-Sep-17 
2003-May-18

2 
2 
6
3 

11

Total 24

Discovery Geophysics Inc.
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The topography of the property is characteristic of the Canadian Shield: abundant lakes and ponds 

interconnected by creeks and rivers, swamps in low-lying areas, and boreal forest covering higher 

ground. The survey area is dominantly low-lying near the eastern shore of Pipestone Bay (Figure 3). 

A creek is located along the northern and eastern sides of the survey area, but it does not form an 

impediment to the survey. Vegetation is typical of old-growth boreal forest: a mixture of spruce, 

jack pine, birch and poplar, with alder along the creek. No outcrop was noticed in the survey area.

PROPERTY GEOLOGY AND PREVIOUS WORK

The geologic setting of the property and previous exploration work on the property has been 

discussed by Green (2002):

"The Pipestone South and Pipestone North claim groups are underlain by felsic and mafic to 
ultramafic volcanic rocks and chemical sediments (including marble and iron-formation) of the 
Ball assemblage (Figure 6). These are intruded by a large peridotite body of unknown age, which 
underlies most of Pipestone Bay. Quartz-rich siliciclastic rocks assigned to the Slate Bay 
assemblage overly the Ball assemblage rocks along a regional unconformity near the northern 
boundary of the Pipestone North claim group. The Hammell Lake pluton (2717 Ma) and the 
Douglas Lake pluton (27 34 Ma) intrude stratigraphy in the northwest corner of both claim groups. 
Stratigraphy on the Pipestone North claim group strikes roughly east west. Early, DI folds appear 
to be warped around a broad, regional-scale, northerly trending D 2 fold (Ontario Department of 
Mines Map 2265, Geology of Ball Twp; R.A. Riley, 1975. "

"Record of previous work on the Pipestone North claim group is limited to that conducted by B iron 
Bay Resources Ltd. and Rubicon Minerals Corporation. Presumably the extensive water cover 

94 of claim group) is responsible for the limited amount of previous exploration. "

"Biron Bay Resources Ltd. conducted ground magnetic and EM surveys over claims KRIA185121 
and KRLA 184907 in 1984, and defined several EM conductor anomalies. In 1987, Biron Bay 
tested one of the anomalies, locatednear the northern boundary of claim KRL1 185121, with a 
375 m drill hole. The best reported gold value from the drill hole was 2. 24 g/t over 0.3 m."

"In 2001, Rubicon mucked-out and chip-sampled old trenches discovered on claim KRL1 185121 
during shoreline prospecting and mapping in 2000. No significant assays were reported. Later on 
in 2001, Rubicon flew a detailed helimag survey (continuous sampling along 50 m spaced lines, 
using a towed-bird vertical magnetic gradiometer system) over the entire claim group. The high- 
resolution magnetic data is highly effective at mapping rock types and structure, and defined 
several targets that require follow-up. "
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SURVEY METHODOLOGY

Resistivity

The resistivity method is conceptually one of the most straight forward of all geophysical procedures. 

Electrical current is applied to the earth, either on surface or in boreholes, using two grounded 

electrodes, a powerful electrical generator and wire cables. At some location within the generated 

current field, the electrical potential (i.e. voltage) is measured between two other grounded 

electrodes using a sensitive voltmeter. Knowing the positions of all electrodes and the intensity of 

current driven into the ground, it is possible to calculate the apparent resistivity of the earth from the 

measured potential. The apparent resistivity is the average resistivity of a uniform earth which would 

give rise to the same measured potential.

There are a wide variety of arrangements of electrodes (i.e. arrays) for different exploration 

purposes. To determine how apparent resistivity varies with depth, a spreading type of array is used 

in which the distance between electrodes is increased in some orderly fashion and measurements are 

repeated. To determine how apparent resistivity varies with position, and hence map the spatial 

apparent resistivity variation, the electrode separation remains fixed and the array is moved with 

repeated measurements. Some arrays can operate in both modes simultaneously, thus forming two- 

or three-dimensional views of the earth.

The Wenner array is a spreading type array in which all electrodes are equally spaced along a line 

with the current electrodes outside the potential electrodes. The Schlumberger array has all 

electrodes along a line with the current electrodes outside the potential electrodes, but the potential 

electrode separation is fixed while the current electrodes are symmetrically separated. In the 

dipole-dipole array, the current electrode separation is set to the same separation as the potential 

electrodes, and the dipoles are moved apart.

The dipole-dipole array is also used in a moving mode, but since all four electrodes must be moved 

with each station, other less cumbersome arrays have been developed. The gradient array is similar 

to the Schlumberger array except that the current electrodes are fixed at some large separation and 

the potential electrode pair is moved about the region between them. The pole-pole array is 

essentially half a Wenner array: one of the current electrodes and one of the potential electrodes are
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at "infinity" (i.e. fixed at a very large distance from the survey area so that their relative location has 

no effect on the measurements), while the other potential and current electrodes are moved about. 

The pole-dipole array is similar to the dipole-dipole array except that one of the current electrodes is 

at infinity.

Induced Polarization

The induced polarization (IP) geophysical method utilizes the over-voltage phenomena of electrical 

reactance between metals or metallic minerals (e.g. most sulphides, graphite, and some oxides) and 

an electrolyte (i.e. ionic groundwater), referred to as "electrode polarization". Electrical current 

generated in the earth by applying a high voltage to a pair of grounded electrodes, will cause electro 

chemical reactions on the surfaces of metallic mineral grains in contact with groundwater. The net 

effect is a build up of charges on the mineral grains (i.e. overvoltage), which can be observed by 

rapidly terminating the current and then measuring the slow over-voltage decay with an integrating 

voltmeter connected to a pair of measurement electrodes. This is referred to as "time-domain" IP 

and the integrated voltage measurement is called "chargeability".

IP overvoltage can also be observed by noting its effect on an alternating current generated in the 

earth. At low frequency (less than 0. l cps), the ratio of measured voltage to current will be approxi 

mately the same as that obtained by DC resistivity. At higher frequencies (greater than l .0 cps) the 

measured voltage will be slightly lower due to the opposing effect of overvoltage. This is referred to 

as the "frequency effect" and the methodology is called "frequency-domain" IP.

In addition to the overvoltage phenomena of metallic mineral grains, some other minerals (most 

notably clay minerals) can exhibit a weaker induced polarization response referred to as "membrane 

polarization". This is due to a displacement of the concentration of positive ions in the electrolyte 

next to mineral grains with net negative surface charge. The effect is much smaller than electrode 

polarization but can be significant in certain situations such as argillic alteration zones.

The arrangements of electrodes for induced polarization surveys are primarily the moving and 

combined moving-spreading type arrays. The most commonly used arrays are the dipole-dipole, 

pole-dipole, pole-pole and gradient. Each has specific advantages and disadvantages. The
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dipole-dipole array has good spatial resolution, good depth information and produces symmetric 

anomalies; however it has poor penetration depth, low current density, low voltage measurement and 

is relatively slow and expensive. The pole-dipole array has good spatial resolution and depth 

information, along with higher current density and voltage measurement, and better penetration 

depth; but it produces non-symmetric anomalies that are more difficult to interpret. Survey rates and 

costs are marginally better than the dipole-dipole array.

The pole-pole array has good current density, high voltage measurement and very good penetration 

depth; however the spatial and depth resolution is poor. The gradient array has good current 

density, very good spatial resolution and good penetration depth, but it has poor depth information 

and low voltages (except for large voltage dipoles which have lower resolution). Greater survey 

rates and lower costs can be obtained with both the pole-pole and gradient arrays

SURVEY PROCEDURES

The induced polarization and resistivity (IP/resistivity) surveys were carried out using an Iris 

ELREC-6 time-domain IP receiver and a Phoenix IPT-1 2.0 k W IP transmitter with a 5 Hp MG-2 

motor generator. The transmitter operated on an 8-second period and a 5007o duty cycle: i.e. 2 s on 

(+VC), 2 s off, 2 s on (-Ve), 2 s off, etc. The receiver was placed at the third potential along the 

array spread of seven 25 metre spaced survey potentials, stainless steel electrodes and individual 16 

gauge wires were run from each electrode to the receiver. Non-polarizing porous pots, filled with a 

saturated solution of copper sulphate were initially compared against the stainless steel electrodes, 

but there was no notable difference in secondary voltages and as a result the decision was made to 

use stainless steel potential electrodes for the duration of the survey. Error analyses of the 

chargeability decays indicate that in areas of low resistivity, where primary voltages are less than 

lOmV, readings are typically of poor quality. In areas where primary voltages are above 20mV, the 

chargeability decays are of high quality with virtually no noise.

Stainless steel rods hammered about a foot into the ground were used for the current electrodes and 

were connected to the transmitter with 16-gauge wire. Transmitter currents varied from 0. l to 0.6 

amps depending on the soil conditions at each set up. The receiver simultaneously records the
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primary, secondary and SP voltages from the six potential dipoles. The integrated chargeability is 

measured in 10 time windows from an initial delay of 80 milliseconds (ms) out to 1840 ms. 

Chargeability values are normalized for primary voltage and for integration window width. For each 

receiver dipole, a value of apparent resistivity (in ohm-m) and apparent chargeability (in msec) was 

calculated. Specific information on the Iris ELREC-6 receiver and the Phoenix IPT-1 transmitter can 

be found in Appendix A - Instrument Specifications. Details of the survey coverage are listed in 

Table 2 and the survey line locations are shown in Figure 3.

The objective of the survey was to explore for narrow zones of high resistivity and high chargeability 

on the land portion of the east block of claims of the Pipestone North property. A pole-dipole array, 

with a = 25 m and n ~ \ to 6 was selected as the optimal electrode configuration to detect narrow 

anomalous zones beneath variable thickness of overburden cover. Depending on geological factors 

such as overburden thickness, overburden and bedrock resistivities, target size, etc., this array 

configuration is capable of providing good resolution of mineralized bodies to about 75 metres 

depth, given sufficient intensity and extent of sulphide mineralization.

However, a small, weak zone of sulphide mineralization may not provide sufficient IP/resistivity 

response for clear resolution of the target body. If a large volume of unmineralized rock is averaged 

into each measurement, the apparent anomalous effects from a small zone of mineralization may be 

too small to be detected above the ambient noise. It can also be problematical to distinguish between 

two small anomalous zones that are closer together than the dipole length. Hence, a small anoma 

lous zone of mineralization several metres across would appear to be a 25 metre wide weak anomaly, 

and two narrow zones of sulphide mineralization less than 25 metres apart would appear to be a 

single 25 metre wide anomalous zone.

A total of l. 175 km of survey coverage was completed in one day of surveying on 3 May 2003. This 

is a little less than an average day of production IP surveying, mainly because 4 hours were taken up 

in the drive to the property from Red Lake and return (beavers had caused flooding of the Mt. Jamie 

Mine Road, which caused some additional delay). Prior to the survey on 3 May 2003, 2.025 km of 

grid line (including a baseline and a fourth line that was not surveyed) were cut and chained on 29 

April and 2 May 2003 by the same survey crew.

Discovery Geophysics Inc.
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Table 2: IP/resistivity Survey Coverage

Pole - Dipole Array (a^25m, 11=1 to 6)

Line station station total (m)
8300E 7950N to 83 SON 400
8500E 7925N to 8325N 400
8700E 7950N to 8325N 375

Total 1.175 km

DATA PROCESSING AND PRESENTATION

IP/Resistivity

The ELREC-6 automatically records the following information with each reading: current electrode 

locations, first potential dipole location, six primary voltages in millivolts, six SP voltages in 

millivolts, six sets of l O secondary voltages normalized by the primary voltage in millivolts per volt 

(mV/V), six integrated normalized secondary voltages (i.e. chargeabilities) in milliseconds (ms), the 

transmitter current keyed in by the operator, the number of stacks, the standard deviation error of the 

stacks, and the time of the reading.

Successive primary, secondary and spontaneous potential readings are averaged during the stacking 

process. The receiver operator determines the number of stacks based on the quality of the data as 

exemplified by the consistency of individual readings and the indicated stacking error. Depending on 

the telluric noise and the amplitude of the receiver voltages (which depends on the apparent 

resistivity of the ground and the amount of current generated by the transmitter), typical stack counts 

are in the range 4 to 24.

The 10 normalized secondary voltages are the mean values in 10 user-specified, time-delay sample 

intervals: #1 - 80 to 100 ms, #2-100 to 120 ms, #3-120 to 160 ms, #4 - 160 to 220 ms, #5 - 220 to 

320 ms, #6 - 320 to 460 ms, #7 - 460 to 640 ms, #8- 640 to 900 ms, #9 - 900 to 1280 ms, and #10 - 

1280 to 1840 ms. The total integrated chargeability is the sum of each normalized secondary voltage 

multiplied by the length of its sample interval, and then normalized to one-second integration by 

dividing by the total sample interval (i.e. l .76 sec).

Discovery Geophysics Inc.
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The data from each of six channels are automatically stored with all associated header information 

with every reading. The positions of all electrodes for any given dipole at any reading location can 

be derived from this header information. The data are concatenated into a single data file as the 

survey progresses. Normally new data files are started each day and for each individual line. The 

data files are dumped to a portable computer at the end of every survey day.

The data processing procedure in the field is to simply reformat the dump files into standard "XYZ" 

data files, calculating the apparent resistivity in ohm-m from the primary voltage, the current, and the 

electrode locations using standard formulation, and then plot these data as pseudo-sections. More 

robust processing is carried out post-survey to reduce noise and improve the reliability of the data, 

by evaluating how well the 10-window, secondary voltages fit a standard Cole-Cole model decay 

curve (Johnson, 1984). An error value is given to every chargeability reading based on the stacking 

error and the Cole-Cole decay misfit error. The l O window data are smoothed to reduce the decay 

error, but if the total error value is excessive, the data are dropped from the final display.

Final processed data are written to plot data files together with their corresponding measurement 

location defined as the midpoint between the current and potential dipoles, and a pseudo-depth 

defined as half the distance between the near current and potential electrodes. The pseudo-depth 

values are used to form standard Hallof pseudo-sections of the data (Hallof, 1957). The pseudo- 

section plots are shown at 1:2,500 scale in Appendix B.

Hallof pseudo-sections cannot be considered true geometric sections of the IP/resistivity response of 

the earth along the survey line since the data are derived by measurement in a "half-space" rather 

than in a two-dimensional section (i.e. the data can be affected by anomalous zones to the side as 

well as at depth). In addition, Hallof pseudo-section data displays are complicated by the geometry 

of the electrode array. For instance, when either the current or potential dipoles are in proximity to 

an anomalous conductive or chargeable zone near surface, anomalous readings will result. When 

plotted in a Hallof pseudo-section, the anomalous readings appear to extend to depth on 45 0 slopes, 

forming the characteristic "pant-leg" type anomaly.

Discovery CJeophysics Inc.
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INTERPRETATION PROCEDURES

Resistivity and chargeability are bulk or whole-rock properties: they depend on physical properties 

that are common to the entire rock mass over the sample volume, which is a function of the 

resolution limit of the electrode array. Hence, a small zone of highly conductive or chargeable 

material may not produce as large an anomalous response as a more subtle variation in the average 

concentration of conductive or chargeable minerals in the entire rock mass. However, if the 

electrode array is small enough, the smaller anomalous zones will be detectable, but only at shallow 

depth since small electrode arrays do not have as great a penetrate depth as large arrays. 

Variations in resistivity are due to variations in the content and habit of the major rock-forming 

minerals, especially the porosity and permeability of the rock, since resistivity is primarily affected by 

the amount and conductivity (a direct function of the amount of dissolved salts) of interstitial 

groundwater. Hence, highly porous formations such as overburden, or rock types with high 

concentrations of conductive mineralogy such as graphitic argillites tend to have anomalously low 

resistivity, whereas massive rock types with little conductive mineral content and low porosity (e.g. 

granitic intrusives), have anomalously high resistivity. Alteration has a pronounced effect on 

resistivity: clay alteration tends to reduce overall resistivity while quartz replacement will increase 

resistivity in confined regions.

Chargeability is a function of the minor constituents of the rock mass: e.g. sulphide mineralization, 

graphite content, and to a lesser extent, magnetite and other oxides, and clay mineralogy. The habit 

of these minerals is critically important to the amplitude of the chargeability expression. Since 

chargeability is a surface area phenomenon, smaller grain size and more anhedral texture (e.g. finely 

disseminated, clastic sedimentary graphite or pyrite) will produce greater chargeability than coarse 

grained mineralogy such as primary or secondary sulphides in volcanics or intrusives.

DISCUSSION OF RESULTS

With apparent resistivities in the range 100 to 5000 ohm-m and chargeabilities of less than 10 msec, 

the results from the IP/resistivity survey on the 1184983 Grid of the Pipestone North property can 

only be described as "normal"; i.e. these values are well within the normal range for rock types in
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the Red Lake greenstone belt. The lower apparent resistivities are likely due to overburden effects: 

e.g. water-saturated clay and organic-rich soils in the creek valley in the centre of line 8700E and at 

the north end of line 8500E. Higher resistivities may be due more massive, less structured, rock 

types such as mafic intrusives. However, it is interesting to note that zones of higher resistivity are 

also coincident with zones of moderately higher apparent chargeability. This is likely a normal 

response of the rock types in the survey area, however it could be the signature of weak silicification 

and sulphide mineralization.

CONCLUSION AND RECOMMENDATIONS

Although the results from the IP/resistivity survey on the Pipestone North property appear to be 

basically non-anomalous, the existence of gold showings in other areas of the property and a past 

producing gold mine along strike from the survey area, provide incentive to follow-up even the 

moderately high resistivity and chargeability zone observed in the pseudo-section data. The primary 

target is at about 8200N on line 8300E, and at 8250N on line 8500E. This area should be examined 

more closely for any possible bedrock exposures or potential for trenching. Before any drill testing is 

considered, the apparent resistivity and chargeability pseudo-sections should be inverted to better 

define specific drill targets. Also, it would be worthwhile to carry out additional IP/resistivity 

surveys on the intermediate lines and on lines to the west towards Pipestone Bay to explore for any 

more pronounced anomalies.

Respectfully submitted,

Dennis V Woods, Ph D , P.Eng. 

Consulting Geophysicist
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ELREC 6
MULT l CHANNEL

IP RECEIVER

FOR MINERAL

EXPLORATION

* Six simultaneous dipoles

* Ten programmable 
chargeability windows

* High accuracy and 
sensitivity

Time = 2 s

arithmetic

programmable

logarithmic l

ELREC 6 SAMPLING MODES   

ELREC 6 is a six dipole Time Domain Induced 
Polarization receiver designed for high produc 
tivity surveys in mineral exploration.

ELREC 6 has been designed for being both a 
user friendly and a very sensitive IP receiver.

ELREC 6 OUTSTANDING FEATURES

* Six dipoles :
The six channels of the receiver permit to 
measure six dipoles simultaneously, which 
provides a high efficiency in the field.

* Ten programmable windows :
Beside the classical preset logarithmic and 
arithmetic modes, ELREC 6 also offers ten 
fully independant programmable windows 
which the operator can define by himself 
according to the way he wants to sample the 
IP decay curve.

* Automatic measuring process :
A microprocessor fully controls the synchro 
nization, the gain ranging, the stacking, and 
the display of the results including the 
apparent resistivity.

* Monitoring display :
During the acquisition, the chargeabilities of 
the six dipoles can be displayed simulta 
neously on the LCD display for a global 
visualization of the readings ; the standard 
deviations of these chargeabilities can also 
be displayed simultaneously for a real time 
monitoring of the quality of the on going 
readings.

* Internal memory :
The memory can store up to 2500 readings, 
each reading including the full set of para 
meters characterizing the measurements ; 
the date and time of the reading, given by the 
Real Time Clock of the instrument, are also 
stored. A serial link permits to transfer the 
data to a printer or a micro computer.

* Remote control:
ELREC 6 can be fully driven by a micro 
computer through the serial link for remote 
operation applications.

* Frequency mode :
The frequency effect and the phase shift 
between the fundamental and the third har 
monics can be measured for a Frequency 
Domain waveform (ON -F, ON -), or for a Time 
Domain waveform (ON -I-, OFF, ON -, OFF).

* Field proof Instrument:
ELREC 6 operates in a wide temperature 
range and features a fiber-glass case for 
resisting to field shocks and vibrations.

IRIS INSTRUMENTS -1, avenue Buffon - B.P. 6007 - 45060 Orleans Cedex 2, France - Phone: (33) 38.63.81.00 - Fax: (33) 38.63.81.82



ELREC 6 MEASURING PROCESS

ELREC 6 measuring process has been opti 
mized to provide the best possible accuracy in 
real field conditions.

ELREC 6 features:

* A noise monitoring system :
A monitor function enables the operator to 
check the level of noise observed on each 
dipole before the measurement: the digital 
voltmeter function displays on the LCD the 
raw instantaneous value of potential. In 
particular, it is possible to numerically 
observe the presence of a pulse square 
waveform corresponding to'a primary vol 
tage signal and showing the operation of a 
transmitter. This function is also available 
during the acquisition of a reading.

* A line check/ground resistance measu 
rement which permits to check that all seven 
electrodes are properly connected to the 
receiver.

* A low-pass analog filter which reduces the 
effect of higher frequency natural and 
cultural noises (50-60 Hz).

* Automatic SP compensation, including 
linear drift correction (up to 1 mV7s)through 
a digital filter.

* Automatic gain ranging, within a voltage 
range of   10V.

* Automatic synchronization process : 
ELREC 6 automatically synchronizes with 
the signal through a waveform recognition 
process; besides it automatically resynchro- 
nizes at each new pulse to avoid errors due 
to a possible shift in the period of the 
transmitted signal.

* Automatic digital stacking to enhance the
signal-to-noise ratio for as long as the 
operator wants, with a maximum of 250 
stacks. During the stackings, the operator 
can monitor either the instantaneous value 
(to observe the level of noise), or the 
cumulative value (to observe the conver 
gence of the average value).

* Acontinuousqualitytestprocedure.which
stops the averaging process when the noise 
level becomes too high, but keeps the 
previously stacked data. The averaging proce 
dure starts again when noise decreases. 
This procedure optimizes the time of data 
acquisition in very noisy areas.

* A resolution after stacking of 1 /i V for
primary voltage, and of 0.01 mV/V for 
chargeability, for pointing out low amplitude 
anomalies. The standard deviations of the 
chargeability of the six dipoles are displayed 
during and after the acquisition to give an 
indication on the noise level.

* A Normalized chargeability option: The
Normalized chargeability option refers the 
chargeability to a standard IP decay curve, 
and permits to point out any EM coupling 
effect on the measured signal.

IRIS INSTRUMENTS
1, avenue Buff on

B. P. 6007 - 45060 Orleans Cedex 2, France
Phone: (33) 38.63.81.00

Fax: (33) 38.63.81.82

Automatic calibration

Automatic synchronization

SP compensation

Digital ranging

Digital stacking

(( M . M j)'/ N )

Standard deviation

-DIPOLE DIPOLE MEASUREMENTS WITH ELREC 6 RECEIVER -

SPECIFICATIONS:

* Six input channels.

* Signal waveform :
Time Domain (ON +, OFF, ON -, OFF) with 
pulse duration of 0.5,1, 2, 4, 8 seconds.

* Up to ten arithmetic, logarithmic, or fully 
programmable IP chargeability windows.

* Computation of apparent resistivity, 
average chargeability and standard 
deviation.

* Input impedance 10 Mohms.

* Input overvoltage protection up to 1000 
volts.

* Input voltage range : 
each dipole : 10V max 
sum of voltage of dipoles 2 to 6 :15 V max.

* Automatic SP bucking ± 10 V with linear 
drift correction up to 1 mV/s.

* 20 bits S A converters.

* 50 to 60 Hz power line rejection.

* Sampling rate : 10 mS.

* Common mode rejection : 
100 dB (for 88 = 0).

* Grounding resistance measurement from 
0.1 to 467 Kohms.

* Battery test: manual and automatic before 
each measurement.

* Primary voltage :
resolution : 1 /aV after stacking 
accuracy : typ. 0,3 "/o.

* Chargeability :
resolution : 0.01 mV/V 
accuracy : typ. 0,6 "/o.

* Memory capacity: 2500 readings.

* RS 232 link for data transfer to micro 
computers and printers (300 to 19200 bauds 
rate).

* Remote control through the serial link.

FREQUENCY MODE

* Signal waveform :
(ON +, ON -) or (ON -I-, OFF, ON -, OFF).

* Pulse duration : 1s or 2s.

* Frequency effect and relative phase of 
fundamental and third harmonics.

* Resolution : about 0,01 degree after 
stacking.

GENERAL FEATURES :

* Dimensions : 31 x 21 x 21 cm.

* Weight: 8 kg with internal battery. 
(6 kg with dry cells).

* Operating temperature : 
- 40" C to -l- 70" C.

* Power supply: 
12 V internal battery, 
(six 1,5 V D size dry cells, optional). 
In both cases, a 12 V external battery can 
also be used.
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p c Variable Frequency Transmitter tor
CD Time Domain and Phase IP, TDEM,

J FDEM, CSAMT

* Reliable: Backed by thirty years experience in the 
design and worldwide operation of induced polarization 
and resistivity equipment

* Versatile: Can be used for resistivity, variable frequency 
IP. time domain IP, phase angle IP measurements; with 
AC3004 module for TDEM. FDEM, CSAMT

* Stable: Excellent current regulation

* Lightweight, portable

* Wide selection of power sources

* Low cost

"ransmitter Configurations

Timing 

Options

Console

Power 

Modules

Motor 

Generators

i-or Variable Frequency 

tind Time Domain IP

Internal
A Model

Timing Board

for TDEM, FDEM, CSAMT, 
Phase and Spectral IP

Internal 
B Model 

Timing Board

External 
Precision 

Clock Module or 
TXD-4.TXD-5

External 
Isolated Cable 

Drive

l

IPT-1 
Console

1
BPS-2

Medium Power
Rechargeable

Battery Module

AC 3000
Standard

Transfer rner
Module

1

AC 3004
Extended Frequency

Transformer
Modu e

MG-I 
1KVA

1
1 1

MG 2 
2KVA

MG-3 
3KVA

PHOENIX GEOPHYSICS LIMITED
Geophysical Consulting and Contracting, Instrument Manufacture, Sale and Lease.

7100 Warden A ve.. Unit?, Unionville, Ontario, Canada L3R BBS
Tel.: (416) 477- 8588 Fax: (416)477 - 9231 Telex: 06 - 986856 PHEXCO MKHM



Timing Options

INTERNAL TIMING BOARD

There are three available internal timing boards. All have the same internally-mounted crystal oscillator with a stability of 50 PPM over the 
temperature range -400C to -*-60eC.

Model A

STANDARD FREQUENCY SERIES
Frequency domain mode 

 DC, .062, .125. .25. 1. 2 and 4 Hz.
Time domain mode 

2 sec +, 2 sec oH, 2 sec -, 2 sec off.
Simultaneous transmission mode 

.25 and 4.0 Hz standard, other pairs available.

OPTIONAL FREQUENCY SERIES (change link on board)
Frequency domain mode 

+ DC, .078, .156, .313, 1.25, 2.5, and 5.0 Hz.
Time domain mode 

1.6 sec H-, 1.6 sec off, 1.6 sec -, 1.6 sec off.
Simultaneous transmission mode 

.313 and 5.0 Hz standard, other pairs available.

Model B

The main difference between this timing board and the model A board is that the duty cycle is variable. Frequency domain 
operation is obtained by setting the duty cycle to lOO'/i and selecting any of nine binary frequencies from 1/64 Hz to 4 Hz. 
Various time domain waveforms may be obtained by choosing any of the nine frequencies and a duty cycle of 157a, SO'/a or 75"/i. 
The standard 2 sec -I-, 2 sec off, 2 sec-, 2 sec off time domain waveform is chosen by selecting a duty cycle of 50y* and a frequency 
of .125 Hz.

Model C Time domain: l, 2, 4. 8 second cycle. Frequency domain: 0.1, 0.3. 1.0, 3.0 Hz.

EXTERNAL TIMING SOURCES

The IPT-1 may be driven by external timing modules. Phoenix supplies the TXD-3 high precision clock module (stability lO^/day. or 2.26 mrad/hr at 1 Hz) 
for use in phase IP. For CSAMT or Time Domain IP, Phoenix offers the TXD-4 and TXD-5 modules. These have a lower precision than the TXD-3, since 
extremely high frequency and phase stability is not required for either CSAMT or TDIP.

EXTERNAL ISOLATED CABLE DRIVE

The isolated cable drive option allows the IPT-1 to be driven by the timing circuitry of the V4 or V5 receivers. The maximum distance allowed between 
transmitter and receiver is 500m. For efficient spectral IP field surveying, the distance between the transmitter and receiver is always maintained 
at one electrode interval. Thus the maximum convenient electrode interval, using the isolated cable drive option, is 500m. The V4 measures the current 
plus seven voltage dipoles (n = 1,7) simultaneously.

Console

Ammeter Ranges 

Meter Display

Current Regulation

Protection

30 mA, 100 mA, 300 mA, l A, 3A and 10A full scale.

A meter function switch selects the display of current level, 
regulation status, input frequency, output voltage, control 
voltage and line voltage. An optional digital display 
presents all of the above, plus external circuit resistance.

The change in output current is less than D.2% for a 
change in input voltage or electrode impedance.

The current is turned off automatically if it exceeds 150% 
full scale or if it is less than S'/i full scale.



Internal Power Modules

BPS-2 RECHARGEABLE BATTERY POWER MODULE

Output Voltage 

Output Current 

Output Power

Batteries

Operating Temperature

50V, 106V, 212V, 425V, and 850V.

3 mA to 3A.

Maximum output power is 300 watts. Above this output power a protective cut-out is engaged to prevent battery and 
circuit damage.

4 x 12V rechargeable gell cell batteries connected in series/parallel have a capacity of 9 A-hr. External batteries (such 
as car or motorcycle batteries) may also be used. A special cord and plug are provided for this mode of operation. An 
adaptor cord connects the 12V batteries in parallel with the 12V charging unit.

-40 0C to +60°C. Below 0 0 C the capacity of the batteries is significantly reduced (by 70*/. at -40 0C).

AC 3000 TRANSFORMER POWER MODULE

Output Voltage : 75V, 150V. 300V, 600V and 1200V.

Output Current : 3 mA to 10A (max.)

Output Power 

Input Power

Current Regulation

Operating Temperature 

Thermal Protection

Maximum continuous output power is 
3KW with MG-3 motor generator, 
2KW with MG-2 motor generator and 
1KW with MG-1 motor generator.

Three phase, 400 Hz (350 to 1000 Hz), 
60V (50V to 80V) is standard.

Three phase, 400 Hz (350 to 1000 Hz). 
120V (100V to 160V) is optional.

Achieved by feedback to the alternator 
of the motor generator unit.

-40 0 C to +60 0 C.

Thermostat turns off at 65 0 C and turns 
back on at 55"C internal temperature.

AC 3004 TRANSFORMER POWER MODULE
Same as AC 3000 except for: 

Output Voltage : 60V, 150V, 300V. 600V. 800V (max.)

Frequency Range DC to 8192 Hz under external drive 
(all other power modules have a 
maximum frequency of 5 Hz).

General

Dimensions 

Weight

Standard Accessories

20 x 40 x 55 cm (9 x 16 x 22 in).

13 kg (29 Ib) with BPS-2.
17 kg (37 Ib) with AC-3000.
18 kg (40 Ib) with AC-3004.

Pack frame, manual. At least one of the 
four possible power modules is required. 
The transformer power modules in turn 
require one of the three external 1KVA, 
2KVA, 3KVA. motor generators and a 
connecting cable.



Motor Generators

There are three motor generators, differing in weight and power, which can be used with the transformer power modules. All three supply three phase, 
400 Hz (350 to 600 Hz), 60V (45V to 80V). The voltage is regulated by feedback from the transmitter.

MG-1:

MG-2:

This lightweight unit is designed for easy 
portability in areas of moderately high resistivity. 
It is well suited for massive sulfide exploration 
in Northern Canada, Europe and Asia, as well as 
general IP and resistivity surveys in rugged, 
mountainous areas around the world. The 
motor is a 4-cycle Honda which produces 3 
HP at 3600 rpm. The dimensions of the unit, 
including packframe, are 40 x 45 x 60 (16 x 
18 x 24 in). Total weight is 25 kg (55 Ib.).

2KVA motor generator. This versatile unit is 
adequate for the vast majority of IP and 
resistivity surveys conducted worldwide. It is 
light enough to be carried by one man. yet 
powerful enough for most survey requirements. 
The motor is a 4-cycle Honda which produces 
5 HP at 3600 rpm. The dimensions of the unit, 
including packframe, are 40 x 45 x 60 cm 
(16 x 18 x 24 in). Total weight is 34 kg (75 Ib).

MG - 3 : 3KVA motor generator. This two-man portable 
unit is designed for surveys in areas which 
require additional power. The motor is a 4-cycle 
Briggs and Stratton which produces 8 HP at 
3600 rpm. The unit is mounted in a square 
frame with dimensions 40 x 48 x 75 cm (16 x 
19 x 29) in). Total weight is 55 kg (120 Ib).
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QNTMIO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Transaction No: 

Recording Date: 

Approval Date:

W0320.00845 

2003-MAY-20 

2003-MAY-28

Work Report Summary

Status: APPROVED

Work Done from: 2003-APR-29

to: 2003-MAY-03

Client(s):

129617

214133

Survey Type(s):

ENGLISH, PERRY VERN 

GANGLOFF, RONALD BRUCE

IP

Work Report Retails :

Claimff

KRL 1184983

KRL 1185121

External Credits:

Reserve:

Perform

54,500

SO

34,500

Perform 
Approve

34,500

SO

34,500

SO

Applied

SO

54,400

54,400

Applied 
Approve

SO

34,400

34,400

Assign

54,400

SO

54,400

Assign 
Approve

4,400

0

54,400

Reserve

S100

SO

5100

Reserve 
Approve

5100

SO

5100

Due Date

2003-SEP-17

2004-MAY-18

5100 Reserve of Work ReporW: W0320.00845

5100 Total Remaining

Status of claim is based on information currently on record.

52M01SE2029 2.25644 TODD 900

2003-Jun-05 11:00 ArmstrongjJ Page 1 of 1



Ministry of
Northern Development 
and Mines

Date: 2003-MAY-30

Ministers du 
Developpement du Nord 
et des Mines Ontario

GEOSCIENCE ASSESSMENT OFFICE 
933 RAMSEY LAKE ROAD, 6th FLOOR 
SUDBURY, ONTARIO 
P3E6B5

RONALD BRUCE GANGLOFF 
127 HOWEY STREET 
RED LAKE, ONTARIO 
POV 2MO CANADA

Tel: (888) 415-9845 
Fax:(877)670-1555

Dear Sir or Madam

Submission Number: 2.25644 
Transaction Number(s): W0320.00845

Subject: Approval of Assessment Work

We have approved your Assessment Work Submission with the above noted Transaction Number(s). The attached 
Work Report Summary indicates the results of the approval.

At the discretion of the Ministry, the assessment work performed on the mining lands noted in this work 
report may be subject to inspection and/or investigation at any time.

If you have any question regarding this correspondence, please contact STEVEN BENETEAU by email at 
steve.beneteau@ndm.gov.on.ea or by phone at (705) 670-5855.

Yours Sincerely,

Sheila Lessard

Acting Senior Manager, Mining Lands Section

Cc: Resident Geologist

Perry Vern English 
(Claim Holder)

Assessment File Library

Ronald Bruce Gangloff 
(Claim Holder)

Ronald Bruce Gangloff 
(Assessment Office)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:18334
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APPARENT RESISTIVITY (ohm-metres) 

7950N 8000N 8050N 81 DON 81 SON 8200N 8250N 8300N
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INDUCED POLARIZATION SURVEY

POLE-DIPOLE ARRAY

na

plot poiot a = 25 m
n ^ 1 2 3 4 5

TRANSMITTER:
Phoenix IPT-1 7 6.5Hp MG
2s +on, 2s off, 2s -on, 2s off
Current: 0.1 to 0.6 Amps

RECEIVER:
Iris ELREC-6
10 windows - 80 ms delay

20,20,40,60,100,140,180,
260,380,560 ms

Scale 1:2500
25 O 25 50 75 100 125

 ^ia^-^
(meters)

REDSTAR GOLD CORPORATION
PIPESTONE NORTH PROPERTY

1184983 GRID 
Red Lake, Ontario

Lioe 8300E
DISCOVERY GEOPHYSICS INC.

Surveyed By: Brent Robertson 
Survey Date: May 2003



APPARENT RESISTIVITY (ohm-metres) 

7950N 8000N 8050N 81 DON 81 SON 8200N 8250N 8300N
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INDUCED POLARIZATION SURVEY

POLE-DIPOLE ARRAY

no

plot point a = 25 m
0 = 1 23456

TRANSMITTER:
Phoenix IPT-1 / 6.5Hp MG
2s +OH, 2s off, 2s -on, 2s off
Current: 0.1 to 0.6 Amps

RECEIVER:
Iris ELREC-6
10 windows - 80 ms delay

20,20,40,60,100,140,180,
260,380,560 ms

Scale 1:2500
25 O 25 50 75 100 125

5^E!^ 
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REDSTAR GOLD CORPORATION
PIPESTONE NORTH PROPERTY

1184983 GRID 
Red Lake, Ontario

Lioe 8500E
DISCOVERY GEOPHYSICS INC.

Surveyed By: Brent Robertson 
Survey Date: May 2003
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3.0 3.9 3.9 ' 4.2 4.4 4-6 4.2 4.4 7.6 "~"4.7 0 = 6

IP
30.0
28.0
26.0
24.0
22.0
20.0
19.0
18.0
17.0
16.0
15.0
14.0
13.5
13.0
12.5
12.0
11 .5
11.0
10.5
10.0
9.5
9.0
8.5
8.0
7.5
7.0
6.5
6.0
5.5
5.0
4.5
4.0
3.5
2.5
2.0
1.5
1 .0
0.5
0.0

RES

10000
9000
8000
7500
7000
6500
6000
5500
5000
4500
4000
3500
3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
1300
1200
1100
1000
900
800
700
600
500
400
350
250
200
150
100
50
O
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INDUCED POLARIZATION SURVEY

DIPOLE-POLE ARRAY

na

plot point a ^ 25 m
[1 = 1 23456

TRANSMITTER:
Phoenix IPT-1 f 6.5Hp MG
2s H-on, 2s off, 2s -on, 2s off
Current: 0.1 to 0.6 Amps

RECEIVER:
Iris ELREC-6
10 windows - 80 ms delay

20,20,40,60,100,140,180,
260,380,560 ms

Scale 1:2500
25 O 25 50 75 100 125

sisa^^
(meters)

REDSTAR GOLD CORPORATION
PIPESTONE NORTH PROPERTY

1184983 GRID 
Red Lake, Ontario

Line 8700E
DISCOVERY GEOPHYSICS INC.

Surveyed By: Brent Robertson 
Survey Date: May 2003


