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Belanger Property
Confederation Lake Area, Northwestern Ontario (NTS 52 N/2)

1.0 SUMMARY

The Belanger property was acquired under option by Nuinsco Resources Limited during 
1999 for its potential to host volcanogenic base metal massive sulphide mineralisation. The 
property is located in the Red Lake Mining Division of northwestern Ontario, and covers a 
portion of a greenstone belt considered to be prospective for copper-zinc deposits formed by 
submarine volcanic-exhalitive (also known as "VMS") processes. A number of base metal 
occurrences ascribed to such processes have been found in the Confederation Lake area, 
situated along a stratigraphic horizon of felsic rocks which also is host to the past producing 
South Bay Mine (1972-1981; 1.6M tons grading 2.507o Cu, H.5% Zn, 2.3 oz/ton Ag), located 
about 20 kilometres to the northeast of the Belanger claim group.

The Belanger property claims include two electromagnetic conductive resposes detected by 
airborne surveys flown for the Ontario Geological Survey (Map 81651,1991). The two areas of 
anomalous response are approximately 400 metres apart, and appear to be at a similar 
stratigraphic level within the volcanic host rocks. A copper occurrence found in strongly 
chloritised rocks along this trend contains veinlets and fracture-fillings of pyrrhotite- 
chalcopyrite, and is similar in many respects to the altered and mineralised "footwall stringer 
zone" characteristic of the alteration pipe identified beneath many Archean-age deposits of 
massive base metal sulphides.

Nuinsco Resources has recently undertaken a program of winter line cutting and time-domain 
electromagnetic (Pulse EM) surveying over the areas of anomalous airborne response with the 
aim of identifying and later drill-testing conductors representing bodies of massive sulphides. 
Although the survey has detected zones of weakly to moderately conductive material within the 
area of interest, responses have been interpreted by geophysical consultants as being of 
insufficient conductivity and dimensions to indicate the presence of a potentially economic 
deposit of sulphides. Consequently, no drill testing is recommended and the property will be 
returned to the vendor.

2.0 LOCATION AND ACCESS

The Belanger property is located approximately 65 kilometres by road northeast of the town of 
Ear Falls in northwestern Ontario Figure 1). The property is accessible by departing easterly 
from Provincial Highway #105 at the town of Ear Falls, following the South Bay Road (#657) 
to the 62 km mark (signed for logging purposes), and following a disused but easily passable 
branch road southerly a further 2.5 kilometres. The road crosses the recently cut survey baseline 
near its northeastern end, a short distance south of the boundary between Knott and Belanger 
Townships, which coincides with the approximate northern limit of the property.
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The main South Bay road is maintained in good condition to the locale where logging operations 
are currently in progress. During the spring of 2000 this was to the Joyce road turnoff at about 
the 50 kilometre mark. Beyond this point the main road is maintained by tourist camp outfitters, 
one of which is the Canada North Lodge on nearby Confederation Lake where seasonal 
accommodations are available. The system of spur haul roads are constructed and maintained as 
required by various logging contractors. The South Bay roadway is well constructed, and 
continues to serve, since closure of the mine, as a utility corridor for electrical service that 
supplies road accessible tourist camps. During the winter months Ear Falls is the only nearby 
source of supplies, fuel, and motel accommodation.

In order to carry out the line cutting and geophysical program effectively, it was necessary to 
clear the accumulated snow from the roadways in order to gain access the property this past 
winter. Ear Falls Contracting opened the road from the Joyce Road turnoff onward.

3.0 PROPERTY DESCRIPTION

The claim block consists of five contiguous unpatented mining claims totaling 47 individual 
claim units, located on unencumbered Crown Lands in the Red Lake Mining Division of 
Ontario, and all held under option agreement by Nuinsco Resources Limited, with corporate 
offices at Suite 110- 940 The East Mall, Toronto, Ontario, M9B 6J7.

Claim numbers are as follows:

Claim____Area (ha) Recording Date___Due Date_____Township

1143537
1184553
1184554
1184622
1184623

144
128
192
96

192

June 29* 1 995
Sept.23, 1996
Sept.23, 1996
Oct. 21, 1996
Oct. 21, 1996

June 20, 2000
Sept.23, 2000
Sept.23, 2000
Oct. 21,2000
Oct. 21,2000

Little Bear Lake
Mitchell
Belanger
Little Bear Lake
Belanger

Although the bulk of the property lies within Belanger Township, there are slight overlaps in 
places into the adjoining Townships of Knott, Mitchell and Bowerman by the two claims over 
which the work was completed, specifically 1143537 and 1184553.

4.0 EXPLORATION HISTORY

The entire Confederation Lake area had seen little previous exploration since the 1930's prior to 
the discovery of the South Bay Mine orebody in 1968 by Selco Exploration Ltd. Since then 
several large mining companies have undertaken belt-wide exploration programs in search of 
base metal deposits.

Airborne geophysical surveys, prospecting, and preliminary mapping have likely been 
undertaken across the property by several major companies, however to the authors' knowledge 
the most recent OGS sponsored airborne survey was the first to detect bedrock conductors 
within the area encompassed by the claims.
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The prospector from whom the claims were optioned undertook some mechanical trenching, to 
expose a pyrrhotite-chalcopyrite showing discovered just prior to staking the ground. As well, 
under a previous option agreement Canadian Zeolite funded an IP survey in 1990, covering the 
same area as that examined by the present Pulse-EM study. No further work of any significance 
is known in the public records prior to the discovery of the copper occurrence.

5.0 REGIONAL GEOLOGY

The property lies within the Birch-Uchi-Confederation Lakes greenstone belt, which is an 
Archean age volcanic-sedimentary domain within the Uchi Subprovince. The greenstone belt 
trends northeasterly and is of greenschist facies metamorphic grade in the vicinity of the 
property.

Three major cycles of bimodal volcanism have been demonstrated within the belt by Ontario 
Geological Survey mapping, each consisting of early mafic flows and younger predominantly 
fragmental to tuffaceous felsic rocks; each cycle is capped by waterlain sediments including 
cherts, oxide iron formation and carbonates. The oldest major subdivision is the Cycle I or 
Balmer assemblage volcanics, located some distance to the northwest, within which the world 
class Red Lake Gold deposits have been found. The middle section Cycle II or Woman 
assemblage rocks, located mainly to the west of the property, host a number of small gold 
occurences in quartz veins, but have seen no significant present or past production.

The Belanger claim group encompasses rocks assigned to Cycle III, the Confederation 
assemblage, which has seen the development of the South Bay Cu-Zn Mine some 20 km to the 
northeast, and which is host to all known VMS base metal occurrences of significance within 
this greenstone belt.

6.0 PROPERTY GEOLOGY

Nuinsco Resources Limited did not conduct any geological mapping on the claims subjected to 
Pulse EM surveying, or across the remainder of the claim group. At the time that this report 
was written no property scale geological map was available to the author. The following 
description is therefore generalised in nature and has been compiled from Ontario Geological 
Survey work in the area, and from descriptions available to the author of several properties in 
the area held under option by Confederation Minerals Limited.

The area is underlain by the same Cycle III metavolcanics which host the now exhausted South 
Bay copper-zinc deposit. The Belanger property includes intermediate to felsic flows, tuffs, 
lapilli tuffs and breccias, along with pillowed basalts and minor pyritic cherty tuff. Bedrock 
exposure is generally poor as the claims are in an area of low relief adjacent to small lakes. In 
addition, the area is situated along the northeastern margin of a large fairly flat expanse where 
clay-rich stony till cover is widely distributed. A short distance further to the east or north 
overburden cover is much less an obstacle to mapping.
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Regional airborne surveys and previous exploration efforts in the Confederation Lake have 
identified two parallel horizons within the volcanic stratigraphy which include sulphide-bearing 
cherty exhalite rocks and which are locally enriched in base metal sulphides. The Belanger claim 
group straddles the more southerly of the two prospective horizons. This group is generally 
believed to represent the strike extension of the rock units hosting the former South Bay 
orebody. The survey described below tested the most attractive portion of the southerly base- 
metal horizon in the northeastern part of the Belanger property claims.

7.0 EXPLORATION PROGRAMME

A small gird was established by Nuinsco contractors D. MacEachern and B. Burnell and L. 
Tomalty, employee from January 12*10 19* over the area to be surveyed. The baseline extends 
on a bearing of about 060 degrees from near the #3 post of claim 1143537, a distance of 1.4 
kilometres to a point near the line post along the northern boundary of claim 1184553. 3.6 
kilometres of cross lines were established, spaced at 200 metre intervals, and extending 200 
metres to the northwest) and to the southeast) of the baseline.

The gridded area was surveyed by Crone Geophysics A Exploration Ltd. personnel S. 
Woodward and S. Murray from January 24th to 28th, 2000. Three-component surface readings 
were taken at 25 metre intervals. A report and recommendations was prepared by staff at the 
Mississauga head office. The geophysical profiles and interpretation are attached in the 
Appendices of this report.

8.0 CONCLUSIONS AND RECOMMENDATIONS

Geophysical resposes obtained by the survey are of insufficient conductance to suggest the 
occurrence of sizeable bodies of massive sulphides within the area examined. The loop 
configurations employed are believed to have a "depth of resolution" of approximately 200 
metres, so as to enable the detection of moderately to strongly conductive zones at depth, of a 
size sufficient to merit testing by means of diamond drilling. Unfortunately, none of the 
responses detected suggest the presence of a large body of conductive sulphides, and it is 
recommended that the claim group be returned to the vendor.

Respectfully Submitted

) J,

Christopher A. Wagg, B.Sc.,P.Geo 
Paul W. Pitman, B.Sc., F.GA.C.
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CERTIFICATE

CHRISTOPHER ANTHONY WAGG
Consulting Geologist

I, Christopher A. Wagg, residing at R.R. #1, in the village of Denbigh, Province of Ontario 
KOH 1LO, do hereby attest and certify that:

1. I hold a Bachelor of Science Degree in Honours Geology, conferred in May of 1989 
at the University of Western Ontario, in London, Ontario, Canada.

2. I have been self-employed as a geological consultant since 1987, have been 
practising my profession continuously since 1989, and have operated as a private 
Ontario Corporation since 1991.

3. I am a member in good standing of the Association of Professional Engineers and 
Geoscientists of Saskatchewan, since November of 1999.

4. My report on the Belanger property has been written as an independent consultant to 
Nuinsco Resources Ltd. I was in charge of on-site exploration of this property. All 
statements by the author therein are true and fully disclosed.

5. I hold no interest, direct or indirect, in the Nuinsco Resources Limited Belanger 
property, or in any other properties in close proximity.

Dated this 30th day of May, 2000, at Denbigh, Ontario.

Christopher A. Wagg, B.Sc.,P.Geo.
President, Wagg Mineral Exploration and Consulting Inc.
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CONSULTING GEOLOGIST

CERTIFICATE

I, Paul Pitman, residing at 51 Isabella Street, Brampton, Ontario, do hereby certify that;

1. I am a Consulting Geologist since 1983.

2. I am a graduate of Carleton University, Ottawa, having received an Honors B. Se. in
Geology in 1969 and have been practicing my profession continuously for over 30 years.

3. I have been a registered Fellow of the Geological Association of Canada since 1981, a 
period extending almost two decades.

4. I have an indirect equity interest in Nuinsco Resources Limited by way of an option to 
purchase Nuinsco shares.

5. This report is written from materials obtained from Nuinsco Resources and from first 
hand observations of field data.

6. I consent to and authorize the use of the attached report and my name to a statement of 
material facts and other public documents.

Dated at Brampton, this 30th day of May, 2000.

PWP Consulting Company
51 Isabella Street 
Brampton, Ontario, L6X IPS 
(905) 451-5057 (FAX) 451-5462

'itman, BSc.



Table l

EXPLORATION EXPENDITURES

WINTER GEOPHYSICAL SURVEY AT THE BELANGER PROPERTY 

CONFEDERATION LAKE AREA, NW ONTARIO

Access Route Ear Falls Contracting Ltd. S 2,000.00

Linecutting/Skidoo rental/Accomodation
D. J. MacEachern, Fort Francis S 2,862.78 
Beven Burnell, Emo S 1,441.75 
L.Tomalty, Employee, Kenora S 4,357.33

Pulse-EM Survey Crone Geophysics and Exploration Ltd. S 12,075.00
Mississauga

Interpretation/Report Writing
Wagg Mineral Expl. A Consulting Inc. S 1,200.00 
Denbeigh

subTOTAL S 23,936.86

Supervision (1007o) S 2,393.68

TOTAL: S 26,330.00



CRONE GEOPHYSICS & EXPLORATION LTIX
3607 WOLFEDALE ROAD, MISSISSAUGA, ONTARIO, CANADA L5C 1V8 

Phone: 905 270-0096 - Fax: 905 270-3472 - www.cronegeophysics.com

INVOICE
Invoice No. 12645 
Date: February 14, 2000

Any past due invoices are subject to a 207o handling 
charge per mo. (2407o per annum) without formal notice.

To: Nuinsco Resources Ltd. 
908 The East Mall 
Etobicoke, ON 
M9B 6K2 
Attn: Doug Hume

Re: Ear Falls, Northern Ontario Area
3D Borehole te Surface Pulse EM Surveys in January 2000.

Boreholes Surveyed:
NSB99-01 NSB99-03 NSB99-02 (blocked)

Lines Surveyed:
Grid:South Bay

Grid:Belanger

Crone Operators): Steve Woodward

L100S 
L600S 
L100W

L200S 

L300W

L300S 

L500W

L400S 

L700W

L500S 

L900W

Helpers): Scott Murray

Monthly RateDate Description ( S=Steve Woodward, M=Scott Murray) 
January 2000
11 S+M Travelled from Mississauga to Marathon. 51,000.00
12 S+M Travelled from Marathon to Ear Falls. 1,000.00
13 S+M Met with client, went out to grid and laid out first loop. 1,850.00
14 S+M NSB99-01. Got equipment to hole, read XYZ 20 - 395m. 1,850.00
15 S+M NSB99-03. Read XYZ from 20m to 385m. 1,850.00
16 S+M NSB99-02. Dummied hole twice and blocked at 75m.

Lost one dummy probe. Did not probe hole because of blockage. 1,850.00
17 S+M Went to Ear Falls to purchase new snowmobile and repair others. N/C
18 S+M Ran into a lot of slush trying to get equipment in for some surface work. 

Laird blew up his machine, we tried to get it back to truck. 
Made trails today so it will freeze for tomorrow. l,850.00

19 S+M Had to give Laird our machine to get his out of the slush. We then
went out and picked up loop from borehole and laid a 600m X 700m
loop for surface work.. 1,850.00

20 S+M Read LIS,L2S from 600W to OW @25m stations, XYZ l,850.00



r*,
W*

21 S+M Read L3 S,L4S from 600W to OW.
22 S+M Snowmobile problems.
23 S+M Read L5S,L6S from 600W to OW.
24 S+M Waiting for a fax from Laird. Went out and picked up equipment 

at old grid and checking out access to next. Laid out some wire
25 S+M Still working on loop. Access very difficult. Laid out 

hardest part of loop first.
26 S+M Finished laying out loop and read L5W from 200N to 200S
27 S+M Read L7W,L9W from 200N to 200S.
28 S+M Read L3W, LIW from 200N to 200S and picked up equipment 
•tt S+M Demob.

S+M Demob to Mississauga office

flei-tiJG* *T"e
ked up equipment x

1,850.00 
N/C 

__ ] *sn nn
7

out some wire. Yt survey 925.00
aid out

3N to 200S.

id up equipment

1,850.00
1,850.00
1,850.00
1,850.00
1,000.00 , 0 00
1,000.00 ;

Total Survey Cost

Note: Low production due to:
- poor access to grids
- slushy conditions
- three component surface readings at 25m spacing

150/0 discount for low production 

Total Survey Cost after discount

o 7 Interpretation Report
t ^

Total

GST (101208858)

Total Amount Due

528,975.00

(54,346.25) 

524,628.75

1,500.00 

S26,128.75

1,829.01 

S27.957.76



Nuinsco Rescources Ltd 
940 The East Mall 
Suite 110 
Toronto, Ontario

EAR FALLS CONTRACTING LIMITED 
P. O. Box 417 
Ear Falls, Ontario 
POV 1TO

Dec. 31/99 

Invoice #15541

DESCRIPTION MACHINE HOURS RATE AMOUNT

Jan 8/00 Snow Removal to
open up to S. Bay Mine Site
and Belanger road

2000.00

SUB TOTAL

GST #R101539476

2000.00

140.00

TOTAL PAYMENT DUE 2140.00



Ponald J . Mac 
Prospecting b Geophysics 

203 Second Street East 
Fort Frances, ON

P9A1M6 
Phone 007 274-5O67 Fax 3O7 274-2929

O

000Z/I2/I0



3/03/00 FRI 11:03 FAX 4822741 EMO TOWNSHIP 12)001

-

6 //O

o 0

T/



05/29/00 15:57 FAX 8072261215 NUINSCO RESOURCE

O-ar-to f

OS d O

tS.r

. "b OP.... 

\ \ O ^ . .

.^i^ Xs e,

e-r

Co

-t^

.v .

- s

^ V-. .CL- .Q Y 2. o i -

"V - Q
/^

d



TEL 613 333 5228 P. 2

WAGG Mineral Exploration and Consulting Inc.
RR #1 Denbigh, ON KOH 1LO ph/fax (613) 333-5228 
SBRN: 13135 7840 RT Date: Apr. 28. 2000.

Invoiced 2000-07

To: Nuinsco Resources Limited
940 The East Mall. Suite 110 ____
Toronto. Ontario M9B 6J7
fax: (416)626-0890

For the period Apr. 8* to Apr. 30Ul inclusive.

Property: Confederation Belanger Option Project: Reporting

1.0 day. Preparing synopses of 1999 onfederation Lake (work to date)
____and Rainy River (34 Zone. Tait Twp.). for editing and inclusion in annual report. 
4.0 days: Administrative and report work for assessment filing of geophysical surveying at 
____the Belanger Option, and for diamind drilling at Confederation Lake-South Bay.

____2 days may be apportioned to the Belanger Option report.___^^^_^_^______

Expense Summary: —_________ —^^^——-——^^——.^-.—^—.^^^^^—.

Professional Fees @ S30
Mileage @ S0.307km
GST
Total Expenses, includes S 0.-- GST paid to merchants

S
s
s
s

1500.00
0."

105,00
0.-

Balance Outstanding S 1605.00

.j^

Original copies of receipts have been 
submitted to the Toronto office

Remit payment by wire transfer or mail: Wagg Mineral Exploration and Consulting Inc.
Transit 38472-001 Account 1001-169,

Attn: The Manager, Bank of Montreal, Hwy. #41 and Peterson Rd., Northbrook, ON,
KOH 2GO.

CLIENT COPY
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Crone Geophysics A Exploration Ltd.

1.0 INTRODUCTION

Crone Geophysics and Exploration Ltd. was contracted by Nuinsco Resources Ltd. 
to conduct a Pulse Time Domain Electromagnetic (PEM) survey on the Belanger 
Property near Ear Falls, Ontario. One grid consisting of 5 lines was surveyed during 
the interval of January 24 - 28, 2000. This report outlines the geophysical work 
performed on this property and presents an interpretation of the results. The 
appendices to this report contain the PEM profiles in our standard format as well as 
in plan map format, and the Crone Instrument Specifications.

2.0 PROPERTY LOCATION AND ACCESS

The Belanger property is near Ear Falls, Ontario, and was accessed on a daily basis 
by road, snowmobile, and snowshoes.

3.0 PERSONNEL

The Crone personnel involved in this project included:

Steve Woodward Survey Operator Mississauga, Ontario
Scott Murray Helper Mississauga, Ontario
Bill Ravenhurst Report Mississauga, Ontario

4. O SURVEY METHOD

Survey Equipment
The Crone Pulse EM system is a time domain electromagnetic method that utilizes 
an alternating pulsed primary current with a controlled shut-off and measures the 
rate of decay of the induced secondary field across a series of time windows during 
the off-time. The system uses a transmit loop of any size or shape. A portable 
120VDC, 4.5hp Motor Generator powers the PEM 2.4 kW Transmitter which 
provides a precise current waveform through the loop. The receiver apparatus is 
moved along surface lines or down boreholes.

The transmitter cycle consists of slowly increasing the current over a few 
milliseconds, a constant current, abrupt linear termination of the current ("Ramp 
Time") , and finally, zero current for a selected length of time in milliseconds 
('Time Base"). The EMF created by the shutting-off of the current induces eddy 
currents in nearby conductive material thus setting-up a secondary magnetic field. 
When the primary field is terminated, this magnetic field will decay with time. The 
amplitude of the secondary field and the decay rate are dependent on the quality 
and size of the conductor. The receiver, which is synchronized to the off-time of 
the transmitter, measures this transient magnetic field where it cuts the receiver 
apparatus. These readings are across fixed time windows or "Channels" and are 
recorded with the PEM Digital Receiver. Synchronization between the receiver 
and transmitter is maintained by a direct cable, radio link, or crystal clock.

Geophysical Survey Report



Crane Geophysics & Exploration Ltd.

In surface line profiling methods, a Receive Coil, mounted on a tripod is used to 
measure the induced secondary field. The coil can be orientated to measure the 
vertical (dBz/dt), in-line horizontal (dBx/dt), and cross-line horizontal (dBy/dt) 
components.

There are numerous possible survey configurations for the Pulse EM system, but 
for this area the In-Loop method was utilized. In this mode survey lines are read 
inside a stationary transmit loop and this method provides good depth penetration 
and coupling for conductors with dips of 450 or less. The loop size was 500m x 
900m and a current of 12 amps was utilized.

During this survey the vertical (dBz/dt), the in-line horizontal (dBx/dt), and the 
cross-line horizontal (dBy/dt) components of the secondary EM field were 
recorded. The Z component is positive upward, and the standard polarity 
convention for In-Loop surveys was followed, which is to have a positive vertical 
Primary Pulse inside the transmit loop. The X component is positive to the North, 
and the Y component is positive to the West.

5.0 SURVEY PARAMETERS

Table I: Survey Parameters
Loop
1

Location
50W-950W 
250 N- 250 S

Ramp Time
1.5 ins

Current
12 Amps

Time Base
16.66 ms

Channels
20

Table II: Survey Coverage
Line
100 W
300 W
500 W
700 W
900 W

Loop
1
1
1
1
1

Survey Date
Jan 28, 2000
Jan 28, 2000
Jan 26, 2000
Jan 27, 2000
Jan 27, 2000

Segment Read
200 N - 200 S
200 N - 200 S
200 N - 200 S
200 N- 200 S
200 N- 200 S

Coverage
400m
400m
400m
400m
400m

Components
X,Y,Z
X,Y,Z
X,Y,Z
XY,Z
X, Y, Z

6.0 PRODUCTION SUMMARY

The access to this grid was very poor, and all equipment had to be walked in on 
snowshoes along unbroken trails. Conditions were slushy.

Table III: Production Summary
Jan. 24, 2000
Jan. 25, 2000
Jan. 26, 2000
Jan. 27, 2000
Jan. 28, 2000

1A day of loop-laying.
Laying loop.
Finished laying loop. Read Line 500 W
Read Lines 700 W and 900 W.
Read Lines 300 W and 100W and picked up gear.

Geophysical Survey Report
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7.0 DATA PRESENTATION:

The data have been presented in the form of PEM tin-log profiles and profile plan 
maps.

8.0 INTERPRETATION

No significant conductors were detected in this survey. There is a small, short- 
wavelength response at 25 S on tine 900W which is seen only in the Z component. 
The lack of an X or Y component response and the short wavelength nature of the 
anomaly points to a small area of higher conductance immediately to the east or 
west of the line, and lying at surface with tittle depth extent. Since it lies at 
surface, it has likely been detected and explained by other surveys. It is most likely 
due to overburden, with the late channel response due to its proximity to the 
receiver and transmit loop.

Respectfully Submitted,

Bill Ravenhurst
Geophysicist
Crone Geophysics ft Exploration Ltd.
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APPENDIX I 

PROFILE PLAN
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CRONE PULSE EM SYSTEM

SYSTEM DESCRIPTION

The Crone Pulse EM system is a time domain electromagnetic method (TDEM) that utilizes an 
alternating pulsed primary current with a controlled shut-off and measures the rate of decay of the induced 
secondary field across a series of time windows during the off-time. The system uses a transmit loop of 
any size or shape. A portable power source feeds a transmitter which provides a precise current waveform 
through the loop. The receiver apparatus is moved along surface lines or down boreholes.

The transmitter cycle consists of slowly increasing the current over a few milliseconds, a constant 
current, abrupt linear termination of the current, and finally zero current for a selected length of time in 
milliseconds. The EMF created by the shutting-off of the current induces eddy currents in nearby 
conductive material thus setting-up a secondary magnetic field. When the primary field is terminated, this 
magnetic field will decay with time. The amplitude of the secondary field and the decay rate are 
dependent on the quality and size of the conductor. The receiver, which is synchronized to the off-time of 
the transmitter, measures this transient magnetic field where it cuts the surface coil or borehole probe. 
These readings are across fixed time windows or "channels".

SYSTEM TERMINOLOGY

Ramp Time
"Ramp time" refers to the controlled shut-off of the transmitter current. Three ramp times are 

selectable by the operator; 0.5ms, l .Oms, and l .5ms. By controlling the shut-off rather than having it 
depend on the loop size and current ensures that the same waveform is maintained for different loops so 
data can be properly compared.

The 1.5ms ramp is the normally used setting for good conductors. It keeps the early channel 
responses on scale and decreases the chance of overload The faster ramp times of 1.0ms and 0.5ms will 
enhance the early time responses. This can be useful for weak conductors when data from the higher end 
of the frequency spectrum is desired.

Time Base
Time base is the length of time the transmitter current is off (it includes the ramp time). This also 

equals the on time of the current. Eight time bases are selectable by the operator. They include the original 
time bases used in the analog system as well as time bases to eliminate the effects of powerline 
interference. The eight time bases are as follows: compatible to analog Rx: 10.89ms, 21.79ms; 60hz 
powerline noise reduction: 8.33ms, 16.66ms, Si. 33.33ms; 50hz powerline noise reduction: 10.00ms, 
20.00ms, Se. 40.00ms

Since readings are taken during the off cycles, the time base will have an effect on the receiver 
channels. Normally, a standard time base is selected for the type of system and survey being used, but this 
can be changed to suit a particular situation. A longer time base is preferred for conductors of greater time 
constants, and in surveys such as resistive soundings where more channels are desired.

Zero Time Set
The term "zero time set" or "ZTS" refers to the starting point for the receiver channel 

measurements. It is manually set on the receiver by the operator thus allowing adjustments for the ramp 
times and fine tuning for any fluctuations in the transmitter signal.
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Receiver Channels
The rate of decay of the secondary field is measured across fixed time windows which occupy 

most of the off-time of the transmitter. These time windows are referred to as "channels". These 
channels are numbered in sequence with "l" being the earliest. The analog and datalogger receivers 
measured eight fixed channels. The digital receiver, being under software control, offers more flexibility 
in the channel positioning, channel width, and number of channels.

PP Channel
The PBM system monitors the primary field by taking a measurement during the current ramp 

and storing this information in a "PP channel". This means that data can be presented in either 
normalized or unnormalized formats, and additional information is available during interpretation. The 
PP channel data can provide useful diagnostic information and helps avoid critical errors in field polarity.

Synchronization
Since the PEM system measures the secondary field in the absence of the primary field, the 

receiver must be in "sync" with the transmitter to read during the off-time. There are three 
synchronization methods available: cable connection, radio telemetry, and crystal clock This flexibility 
enhances the operational capabilities of the system.

SURVEY METHODS

The wide frequency spectrum of data produced by a Pulse EM survey can be used to provide 
structural geological information as well as the direct detection of conductive or conductive associated ore 
deposits. The various types of survey methods, from surface and borehole, have greatly improved the 
chances of success in deep exploration programs. There are eight basic profiling methods as well as a 
resistivity sounding mode.

Moving Coil
A small, multi-turn transmitter loop (13.7m diameter) is moved for each reading while the 

receiver remains a fixed distance away. This method is ideal for quick reconnaissance in areas of high 
background conductivity.

Moving Loop
Same as Moving Coil method, but with a larger transmit loop (100 to 300 meters square). This 

method provides deeper penetration in areas of high background conductivity, and works best for 
near-vertical conductors. This method can be used in conjunction with the Moving In-loop survey for 
increased sensitivity to horizontal conductors.

Moving In-Loop
A transmit loop of size 100 to 300 meters square is moved for each reading while the receiver 

remains at the center of the loop. This method provides deep penetration in areas of very high 
background conductivity, and works best for near-horizontal conductors. It can be used in conjunction 
with the Moving Loop survey.

Large In-Loop
A very large, stationary transmit loop (800m square or more) is used, and survey lines are run 

inside the loop. This mode provides very deep penetration (700m or more) and couples best with shallow 
dip conductors ^45 deg.) under the loop.
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Deepera
A large, stationary transmit loop is used, and survey lines are run outside the loop. This mode 

provides very deep penetration, and couples best with steeply dipping conductors (M5 deg.) outside the 
loop.

Borehole (Z Component only)
Isolated Borehole: A drill hole is surveyed by lowering a probe down a hole and surveying it with 

a number of transmit loops laid out on surface. The data from multiple loops gives directional information 
on the conductors.

Multiple Boreholes: One large transmit loop is used to survey a number of closely spaced holes. 
The change in anomaly from hole to hole provides directional information. 
These methods have detected conductors to depths of 2500m from surface and up to 200m from the hole.

3-D Borehole
Drill holes are surveyed with both the Z and the XY borehole probes. The X and Y components 

provide accurate direction information using just one transmit loop.
Since the probe rotates as it moves down the hole a correction is required for the X-Y data. This 

is accomplished in one of two ways. The standard approach is to use the measurement of the primary field 
from the "PP" channel, apply a "cleaning" algorithm to remove most of the secondary field contamination, 
and compare this to theoretical values. The amount of probe rotation is then calculated, and the correction 
can be made. The second method involves the use of an optional orientation device for the X-Y probe 
which is produced in co-operation with IFG Corp. This attachment uses dipmeters to calculate the probe 
rotation.

Underground Borehole
Underground drill holes can be surveyed in any of the above mentioned borehole methods with 

one or more transmit loops on the surface. Near-horizontal holes can be surveyed using a push-rod system.

Resistivity Soundings
By reading a large number of channels in the centre of a transmit loop it is possible to perform a 

decay curve analysis giving a best-fit layer earth model using programs such as ARRTI or TEMIX.

EQUIPMENT

Transmit Loops
The PEM system can operate with practically any size of transmit loop, from a multi-turn 

circular loop 13.7m in diameter, to a l or 2 turn loop of any shape up to l or 2 kilometers square using 
standard insulated copper wire of 10 or 12 gauge. The multi-turn loop is made in two sections with screw 
connectors. The 10 or 12 gauge loop wire comes on spools in either 300m or 400m lengths. The spools 
can be mounted on packframe winders for laying out or retrieving.

Power Supply
The PEM system normally operates with an input voltage from 24v to 120v. Modifications have 

recently been made to increase the power to 240 volts. The maximum current is still 20 amps. For low 
power surveys a 20amp7hr 24v battery can be used The power supply requires a motor generator and a 
voltage regulator to control and filter the input voltage to the transmitter.

Specifications: PEM Motor Generator
- 4.5 hp Wisconsin, (2 kw) - 11 hp Honda (4 kw); 4 cycle engine
- belt drive to D. C. alternator
- cable output to regulator
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- maximum output: 120v, 20amp (2 kw); 240v, 20amp (4 kw)
- fuse type overload protection
- steel frame
- external gas tank
- unit weight: 33kg (2 kw); 52kg (4 kw)
- optional packframe
- wooden shipping box
- shipping weight: 47kg (2 kw); 80kg (4 kw)

Specifications: PEM Variable Voltage Regulator
- selectable voltage between 24v and 120v or 48v and 240v
- 20amp maximum current
- fuse and internal circuit breaker protection
- cable connections to motor generator and transmitter
- anodized aluminum case
- unit weight 10kg; shipping weight 18kg
- padded wooden shipping box

Transmitter
The transmitter controls the bi-polar on-off waveform and linear current shut-off ramp. The latest 

2000w PEM Transmitter has the following specifications:

Specifications: PEM Transmitter
- time bases: 10.89ms, 21.79ms, 8.88ms, 16.66ms, 33.33ms, 10ms, 20ms, 30ms
- ramp times: 0.5ms, 1.0ms. 1.5ms
- operating voltage: 24v to 120v (2 kw); 48v to 240v (4 kw)
- output current: 5amp to 20amp
- monitors for input voltage, output current, shut-off ramp, tx loop continuity, instrument temperature, 

and overload output current
- automatic shut-off for open loop, high instrument temperature, and overload
- fuse and circuit breaker overload protection
- three sync modes: 1) built-in radio and antenna

2) cable sync output for direct wire link to receiver or remote radio
3) connectors for the crystal clock

- anodized aluminum case
- optional packframe
- unit weight 12.5kg; shipping weight 22kg
- padded wooden shipping box

Receiver
The receivers measure the rate of decay of the secondary field across several time channels. Three 

types of receivers are available with the PEM system: Analog Rx, Datalogger Rx, and Digital Rx. The 
Analog Rx and Datalogger Rx read eight fixed time channels while the Digital Rx, under software 
control, offers a variety of channel configurations. The Digital Rx has been used in the field for contract 
surveys since 1987.

Specifications: Digital PEM Receiver
- operating temperature -400C to 500C
- optional packframe
- unit weight 15kg; shipping weight 25.5kg
- padded wooden shipping box
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Menu driven operating software system offering the following functions:
- controls channel positions, channel widths, and number of channels
- time bases: 10.89ms, 21.79ms, 8.88ms, 16.66ms, 33.33ms, 10ms, 20ms, and 30ms
- ramp time selection
- sample stacking from 512 to 65536
- scrolling routines for viewing data
- graphic display of decay curve and profile with various plotting options
- routines for memory management
- control of data transmission
- provides information on instrument and operating status

Sync Equipment
There are three modes of synchronization available; radio, cable, and crystal clock. The radio 

sync signal can be transmitted through a booster antenna from either the PEM Transmitter internal radio 
or through a Remote Radio.

Specifications: Sync Cable
- 2 conductor, 24awg, Teflon coated
- approx. 900m per aluminum spool with connectors

Specifications: Remote Radio
- operating frequency 27.12mhz
- 12v rechargeable gel cell battery supply
- fuse protection
- sync wire link to transmitter
- coaxial link to booster antenna
- anodized aluminum case
- unit weight 2.7kg

Specifications: Booster Antenna
- 8m, 4 section aluminum mast
- guide rope support
- Vi wave CB fiberglass antenna
- range up to 2km
- coaxial connection to transmitter or remote radio

Specification: Crystal Clocks
- heat stabilized crystals
- 24v rechargeable gel cell battery supply
- anodized aluminum case
- rx unit can be separate or housed in the receiver
- outlet for external supplementary battery supply

Surface PEM Receive Coil
The Surface PEM Receive Coil picks up the EM field to be measured by the receiver. The coil is 

mounted on a tripod that can be positioned to take readings of any component of the field.
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Specifications: Surface PEM Receive Coil
- fenite core antenna
- VLF filter
- 10khz bandwidth
- two 9v transistor battery supply
- tripod adjustable to all planes
- unit weight 4.5kg; shipping weight 13.5kg
- padded wooden shipping box

Borehole PEM Z Component Probe
The Z component probe measures the axial component of the EM field. The Z component data is 

not affected by probe rotation so no correction are required.

Specifications: Borehole PEM Z Component Probe
- ferrite core
- dimensions: length - 1.6m; dia - 3.02cm (3.15cm for high pressure tested probes)
- internal rechargeable ni-cad battery supply
- replaceable heat shrink tubing for abrasion protection
- pressure tested for depths 1300m, 2000m, and 2800m
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total weight 17kg

Borehole PEM XY Component Probe
The XY probe measures two orthogonal components of the EM field perpendicular to the axis of 

the hole. Correction for probe rotation can be achieved by two methods. The standard approach is to use 
the measurement of the primary field from the "PP" channel, apply a "cleaning" algorithm to remove most 
of the secondary field contamination, and compare this to theoretical values. The amount of probe rotation 
is then calculated, and the correction can be made. The second method involves the use of an optional 
orientation device for the X-Y probe that uses dipmeters to calculate the probe rotation.

Specifications: Borehole PEM XY Component Probe
- ferrite core
- dimensions: length - 2.01m; dia - 3.02cm
- internal rechargeable ni-cad battery supply
- selection of X or Y coils by means of a switch box on surface or automatic switching with Digital 

receiver
- replaceable heat shrink tubing for abrasion protection
- pressure tested for depths to 2800m
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total shipping weight 20kg

Orientation Device
The orientation device is an optional attachment for the XY probe which measures the rotation of 

the probe using two dipmeters.

Specifications: Orientation Device
- 2 axis tilt sensors
- sensitivity +J- 0 .1 deg.
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- operating range -89.5 to -10 deg.
- dimensions: length - 0.94m; dia - 28.5cm
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total shipping weight 11kg

Borehole Equipment
To lower the probe down a drill hole requires a cable and spool, winch assembly frame and cable 

counter. Borehole surveys also require equipment to "dummy probe" the hole before doing the survey.

Specifications: Borehole Cable
- two conductor shielded cable
- kevlar strengthened
- lengths are available up to 2600m on three sizes of spools.
- shipped in wooden box

Specifications: Slip Ring
- attaches to side of borehole cable spool providing a connection to the receiver while allowing the spool to 

turn.
-VLF filter
- pure silver contacts

Specifications: Borehole Frame
- welded aluminum frame
- removable axle
- chain driven, 3 speed gear box
- hand or optional power winding
- hand brake and lock
- two sizes: standard for up to 1300m cable; larger for longer cables
- shipped in wooden box

Specifications: Borehole Counter
- attaches to the drill hole casing
- calibrated in meters
- shipped in wooden box; total weight 13kg

Specifications: Dummy Probe and Cable
- solid steel or steel pipe
- same dimensions as borehole probe
- shear pin connection to dummy cable
- steel dummy cable on aluminum spool
- cable mounts on borehole frame
- various lengths to 2600m on 3 spool sizes.
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Ministry of Ministere du
Northern Development Developpement du Nord
and Mines et des Mines Ontario

Geoscience Assessment Office 
933 Ramsey Lake Road

September 12, 2000 6th Floor
Sudbury, Ontario

PERRY VERN ENGLISH P3E 6B5
P.O. BOX. 494
RED LAKE, Ontario Telephone: (888) 415-9845
POV-2MO Fax: (877)670-1555

Visit our website at: 
www.gov.on.ca/MNDM/MINES/LANDS/mlsmnpge.htm

Dear Sir or Madam: Submission Number: 2 .20382

Status 
Subject: Transaction Number(s): W0020.00054 Deemed Approval

We have reviewed your Assessment Work submission with the above noted Transaction Number(s). The 
attached summary page(s) indicate the results of the review. WE RECOMMEND YOU READ THIS 
SUMMARY FOR THE DETAILS PERTAINING TO YOUR ASSESSMENT WORK.

If the status for a transaction is a 45 Day Notice, the summary will outline the reasons for the notice, and any 
steps you can take to remedy deficiencies. The 90-day deemed approval provision, subsection 6(7) of the 
Assessment Work Regulation, will no longer be in effect for assessment work which has received a 45 Day 
Notice. Allowable changes to your credit distribution can be made by contacting the Geoscience Assessment 
Office within this 45 Day period, otherwise assessment credit will be cut back and distributed as outlined in 
Section #6 of the Declaration of Assessment work form.

Please note any revisions must be submitted in DUPLICATE to the Geoscience Assessment Office, by the 
response date on the summary.

If you have any questions regarding this correspondence, please contact LUCILLE JEROME by e-mail at 
lucille.jerome@ndm.gov.on.ca or by telephone at (705) 670-5858.

Yours sincerely,

ORIGINAL SIGNED BY
Steve B. Beneteau
Acting Supervisor, Geoscience Assessment Office
Mining Lands Section

Correspondence ID: 15213 

Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2.20382

Date Correspondence Sent: September 12, 2000 Assessor:LUCILLE JEROME

Transaction 
Number

W0020.00054

Section:
14 Geophysical EM

First Claim 
Number

1184553

Township(s) l Area(s) 

BELANGER

Status

Deemed Approval

Approval Date

September 04, 2000

Correspondence to:
Resident Geologist 
Red Lake, ON

Assessment Files Library 
Sudbury, ON

Recorded Holder(s) and/or Agent(s):
Paul Pitman
TORONTO, ONTARIO, CANADA

PERRY VERN ENGLISH 
RED LAKE, Ontario

Page: 1
Correspondence ID: 15213
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