N

L

INI'ERPRETAT ION REPORT
INPUI MK VI ELHCI'RCMAGNET IC/MAGNET IC SURVEY

GOLDROCK RESOURCES INC.

BRADEI'TE/SI'. LAURENT ARFA

PROJECI' NO. 28037 DECIMBIR, 1986

RECEIVED

(o) Sonny
b

IINING LANDS SECTION

QUESIOR SURVEYS LIMITHED, 6380 VISOOUNI' ROAD, MISSISSAUGA, ONIARIO

210




TABLE O

3

I

IR

.9776 BRADETTE

PAGE

SLE’“W{Y AM) l{[nM\l’I‘N)KrI(NS........l.‘l.'........ i

INl‘m)wrl(Nlo..olco.lol..llon...oo..ooo...ol.'.l 1

plDJl‘El‘ ImA'I‘Im..'....D..!....l......l..'l.l'l.l 2

PIK)I)FJI{Al‘Y....l‘..l'...l...l.l'l...ll..".......... 2

SURVEY OPERATIONS

Survey Persomel.iceerssscescececesrsssssssssons
InStrumentSesseesesscrssessccccscorsassessscsnsnse
Productioneseessceessssesssenssssssesscsoosssons
ProductSevecesssssscscnsssnssosssssssennscssness
Survey Procedure..vseseesssessessesssssassnssess
Magnetic Diurngleceeessssesessesosssossssscesnss

DATA COMPITATION
Data ReCOvVeryaseeseeesssssssssssarsassrsoscsansse 8
Computer ProcessSingeesscesssosssssscesssscesssse 10

-3 O O U ke WO

INPUF!)NFA l)l{l{:S}*NI‘AI‘I(N'..ll..!."..'....l....l.. 10

INI'ERPREFATION ~ GENERAL
(}eological Perspectivel"'...‘.Ql'..'l...l...l. 12
CollductiVity Arlalysisl.l'.0..’...'.......'..0.0 12

INI)UI‘ INI‘}':I{I)J{[‘:FA[‘I(NQOOQOQOQOlo.l..o‘t!'!.!..lCot 15

APPENDICES

APPIENDIX A Rarringer/Questor Mark VI INPUI
APPENDIX B The Survey Aircraft

APPENDIX C INPUI' System Characteristics
APPENDIX D INPUI' Processing

APPENDIX E INPUl Interpretation Procedures
APPENDIX F INPUI' Response Models
APPENDIX G Quantitative Interpretation
APPENDIX H Bibliography

LIST OF FIGURES

Figure
Figure
Figure
Figure
Figure

Figure

1
2
3

Property Location Map

Claim Map

Airborne Input M and

Total Magnetic Intensity (Sheet 1
Airborne Input EM

(Sheet 1)

Total Magnetic Intensity

(Sheet 1)

Calculated Vertical Magnetic
Derivative (Sheet 1)

(R) System

1:250,000
1"=1/2 mile

) 1:20,000
1:20,000
1:20,000

1:20,000

@1eC




INT'RODUCT ION

This report details the operation and interpretation of a
fixed-wing airborne INPUI' electromagnetic and magnetic survey
flown for Goldrock Resources Inc. The system used was the
Questor/Barringer MK VI, 2 ms, INPUl system. The standard
specifications for the INPUl transmitter and receiver are
outlined 'in Appendix A.

The survey was comissioned by Mr., R.S. Middleton of
Goldrock Resources Inc. on October 10, 1986. Marcel H. Konings,
P.Eng.l Geophysicist for Questor, supervised the data compilation
and interpretation through to the completion of the project in
November, 1986.

The survey objective 1is the detection and location ;f base
metal sulphide  conductors as well as any structures and
conductivity patterns which could have a positive influence on
gold and base metal exploration.

The primary survey area consists of 270 kilometres of
traverse and control lines. These were flown in November, 1986

using laSarre, Quebec as the survey operations base.
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PROJECT TOCAT ION

The property is located in Bradette and St. ILaurent
Townships, Ontario. Bradette and St. laurent Townships are sonc
90 kilometres north and west of the town of La Sarre, in the
Mumnicipalite De Baie James, Quebec and may be reached via the
Selbaie road turning off onto the Camp Dieppe road. Numerous
logging roads approach the property and further access may be
gained via the Turgeon River as well as by helicopter from lLa
Sarre or Cochrane, Ontario some 100 kilometress southwest of the
propertiy.

PROPERTY

The property consists of 60 claims in Bradette and 71 claims
in St. lLaurent Townships, Ontario for a total of 131 c‘.laims,
(Figures 2 and 3).

Bradette Township

Claim Number No. @irx Date

864709-864713 5 January 23, 1989
864714-864721 8 December 31, 1988
864722-864723 2 January 23, 1989
864724-864728 5 December 31, 1988
864738-864747 10 December 31, 1988
876951-876958 8 December 18, 1988
876959-876962 4 December 27, 1988
876968-876970 3 Deceanber 27, 1988
876971~876976 6 Decenber 18, 1988
© 879754-879762 9 January 23, 1989
60




St. Laurent Township

Claim Numbers No. Expiry Date
864748-864749 2 January 10, 1989
876963-876965 3 December 27, 1988
876966-876967 2 February 7, 1989
876977-876983 7 February 7, 1989
877001-877004 4 January 23, 1989
877005 1 January 10, 1989
877006-877012 7 January 23, 1989
877016-877030 15 February 25, 1989
877276-877283 8 January 10, 1989
877288-877290 3 January 30, 1989
877295-877297 3 January 30, 1989
877702~-877704 3 Jamiary 30, 1989
877709-877719 11 January 30, 1989
880473-880474 2 February 11, 1989
71

The claims have Dbeen transferred into Glen Auden Resources
Limited's name and are being held in trust for Goldrock Res;urces
Inc.

The relationship of this property to recent discoveries and
other current exploration projects in the area having potential
for finding economic deposits of precious and base metals is
shown on the Casa Berardi Gold Area Property location Map, Figure
1.
3c. Production

The flight line spacing over the block was 125 metres.

Table 1 sumuarizes the kilometres flown during the survey

operation.
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Table 1
Traverse JLNCS.esessssessssosseossssssss2d3km,

Control J1iNeS.eeeeasesassccasosessnsnses 17 km.

TOtal IJineSQOOlolooo..00.00.0--.-0.0....270mi

The survey was completed in three production flights. No
days were lost during the survey.

Table 2 summarizes the production during the survey

operations:
Table 2

FLT. NON PRODUCT ION
NO. PRODUCITION BIOCK WX  HQPT  SFERICS MAG OOVMENT'S
149 X .
150 X X
151 X
WX ~bad weather
HRPT ~-survey equipment unserviceable
SFERICS -atmospheric noise (tweaks)
MAG -magnetic storm

3d. Products
The products delivered by Questor to Goldrock Resources

Inc., together with four copies of this report:




SURVEY LOCATION MAP

Figure

Scale 1: 250000
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3. SURVEY OPERATIONS

3a. Survey Personnel

The survey crew was made up of experienced Questor

employees:

Crew Manager/Data Technician - Ken Sherk
Pilot/Captain of Aircraft - Wayne Swantek
Co-pilot/Navigator - Terry McConnell
Equipment Technician - Ron Kasper
Aircraft Engineer - Pat Melen

The flight path recovery was completed at the survey base,
while the final data compilation and drafting was carried out by
Questor at its Mississauga, Ontario office. The magnetic and
electromagnetic processing was carried out using Questor software
and computer drafted. The INPUT interpretation and report was

completed by Marcel H. Konings, P.Eng.
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Instruments

A, Short Skyvan, C-GDRG, equipped with the following
instruments was used for the survey:
1. Mark VI INPUT Electromagnetic System;
2. Geometrics G-813 Proton Magnetometer (1 gamma sensitivity):
3. Sonotek SDS 1200 Data Acquisition System;
4. RMS GR33 Analogue Recorder:
5. 35mm Camera, Intervalometer and Fiducial System;

6. Sperry Radar Altimeter.

A Geometrics G-816 Base Magnetometer was used to monitor the
diurnal magnetic changes.

The equipment, such as the INPUT system, magnetometer and
radar altimeter were regularly calibrated at the beginning and end
of each survey flight as well as in mid-flight, whenever necessary.
Details of the calibration procedures are given in Appendix C.

The continuous chart speed of the RMS recorder was set at

15 cm./minute.




3c. Production
The flight line spacing over the block was 125 metres.
Table 1 summarizes the kilometres flown during the survey

operation.

Table 1
Traverse 1lines ..seesssvsssrsess 253 km,
Control 1lines ..eevecenesennenas _17 km.

Total 1iNesS sessvesesssosss 270 km,

The survey was completed in three production flights., No
days were lost during the survey.

Table 2 summarizes the production during the survey

operations:
Table 2
FLT. NON PRODUCTION
NO. PRODUCTION BLOCK WX EQPT SFERICS MAG COMMENTS
149 X
150 X X
151 X
WX - bad weather

EQPT - survey equipment unserviceable
SFERICS - atmospheric noise (tweaks)
MAG - magnhetic storm

3d. Products
The products delivered by Questor to Glen Auden Resources

Ltd., together with four copies of the report:

-5-




3e.

1. one unscreened master photo mosaic, scale 1:20,000;

2. one master photo mosaic with electromagnetic and magnetometer
information and interpretation shown thereon, scale 1:20,000;

3. one magnetic overlay, scale 1:20,000;

4, one magnetic first derivative overlay, scale 1:20,000

5. four white prints of (2);

6. one computer plot of the electromagnetic and magnetometer
flight analogues, scale 1:20,000;

7. one copy of colour contoured magnetics , scale 1:20,000;

8. one copy of colour contoured magnetic first derivative, scale
1:20,000;

9. the negative of the flight path film;

10. anomaly data sheets;

11. the flight 1logs.

Survey Procedure

During the survey, the aircraft maintained a terrain
clearance as close to 122 metres as possible, with the receiver
coil (bird) at approximately 55 metres above the ground surface.
In areas of substantial topographic relief and large population,
the aircraft height may exceed 122 metres for safety reasons. The
height of the bird above the ground is also influenced by the
aircraft's air speed (see figure Cl in Appendix C), which was
maintained at 110 to 120 knots, while on survey.

Whenever possible, the traverse lines were flown in
alternate flight directions (e.g., north then south) to facilitate
the interpretation of dipping conductofs. When the traverse line

-6-




- 3f.

spacing exceeded twice the normal spacing interval over a 2.2
kilometre distance, the gap is normally filled with an
appropriately spaced fill-in line at a later date.

The details of each production flight are documented on the
flight logs by the eguipment technician. The logs include the
survey times, line numbers and fiducial intervals, as well as a
record of equipment irreqularities and atmospheric conditions. One
may refer to these logs in order to relate the flight path film to
the geophysical data.

During the course of the survey the following data were
recorded:

1. INPUT Electromagnetic results represented by six channels of
successively increasing time delays after cessation of the
exciting pulse (Appendix A);

2. a record of the terrain clearance as provided by radar
altimeter;

3. a photographic record of the terrain passing below the aircraft
as obtained from a 35 mm. camera:

4, time markers impressed synchronously on the photographic and
geophysical records to facilitate accurate positioning on
photomosaics;

5. airborne magnetometer data;

6. ground base station magnetometer data.

Magnetic Diurnal

Diurnal variations in the earth's magnetic field had been
recorded to an accuracy of + 1 nT using a base station equipped

-7




with a Geometrics G-816¢ Proton Precession Magnetometer. It was
monitored periodically during the day for severe diurnal changes
(magnetic storms). A variation of 20 nT over a 5 minute time
period was considered to be a magnetic storm. During such an
event, the survey would normally have been discontinued or
postponed and the survey data would have been scrubbed.

The base station magnetometer was set up at LaSarre,

Quebec.




4a.

DATA COMPILATION

Data Recovery

The flight path of the aircraft is recorded by a strip
camera on black and white, 125ASA, 35mm. film which is exposed
continuously during flight at a rate of 5 mm/sec. The apperture
setting on the camera can be manually adjusted by the operator
during flight, assuring the proper exposure of the film. The
camera is fitted with a wide angle 18 mm. lens., Fiducial numbers
are imprinted on the film, marked onto the analogue records and
recorded digitally at the same instant.

The flight line headings are opposite on adjacent lines,
which are normally flown sequentially in an "S" pattern. The
navigation references are flight strips at a scale of 1:20,000
which are made from the base maps. The equipment operator enters
the flight details information into the digital data system which
are recorded and verified (read-after-write). The information
includes line number, time, fiducial range and other pertinent
flight information. This information is compared to the film,
analogue records and the magnetic base station recording at the
completion of the survey flight.

The film and all records are developed, edited and checked
at the completion of each flight. Recovery of the flight track
is carried out by comparing the negative of the 35mm. film to the

topographic features of the base map. Coincident features are




average interval of 1 kilometre. This corresponds to one whole
fiducial unit or 20 seconds. The picked points will not
necessarily fall on whole fiducial numbers, but on the final
presentation, only the first and last whole fiducial numbers on a
line are marked on each flight line. By interpolation, the whole
numbers are marked as ticks along the flight path.

These procedures are performed on the survey site daily by
the data technician so that the data quality and progress may be
measured objectively. Reflights for covering navigational qaps
and other deficiencies are usually flown on the following day.

The analogue records are inspected for coherence with
specifications, and anomalies are selected for classification and
plotting. Selected anomalous conductors are positioned by
plotting their fiducial positions, less the lag factor (Appendix
C). These resultant positions are located by interpolating
between fiducial points established by the flight path recovery
process.

The survey results are presented as an INPUT anomaly map
with interpretation and a magnetic contour overlay. The
following chapters describe the interpretation of INPUT results
and present recommendations for ground follow-up surveys. A

colour presentation of the magnetic contours was included.

-10-




4b.,

Computer Processing

The completed flight path is accurately diqgitized on a
flat-bed digitizer at Questor using the picked point
co-ordinates. The recovery is then routinely verified by a
computer programme 'speed check', which flags any abnormalities
in the distance per fiducial unit between picked points on a
traverse line. As a final check, the rough magnetic contour maps
are examined for contour irregularities that could be attributed

to recovery errors.

-11-




5.

INPUT DATA PRESENTATION

The base maps for the survey area are photomosaics
constructed from 1:50,000 air photographs supplied by Ontario
Ministry of National Resources and taken in 1978. The
photomosaic was used to construct the navigation flight strips
and also the base onto which the flight path was recovered. The
mosaics are uncontrolled at a scale of 1:20,000.

The INPUT anomaly map presenﬁs the information extracted
from the analogue records. This consists chiefly of the peak
anomaly positions and response characteristics, surficial
responses, up-dip responses, and magnetic anomaly locations. 1In
effect, these represent the primary data analysis. The symbols
are explained in the map legend, but the following observations
are presented:

- position of peak anomaly;

- conductance or conductivity-thickness;

- amplitude of channel 2 response;

- position and peak amplitude of associated magnetic anomalies;
~ where present, surficial, up-dip and poorly defined responses

have been identified with a unique symbol.

The interpretation maps outline the geophysical~-geological

interpretation of the INPUT electromagnetic, magnetic, geological

and physiographic data. Bedrock conductors have axis locations
and dip directions, when they are interpretable. The anomalous
zones which are recommended for follow-up have a reference label

assigned, to which additional comments and recommendations are

-12~




directed in the Interpretation Section of this report. Surficial
response sources are mapped out by boundaries showing their
interpreted lateral extent. The following list summarizes the
interpretation presentation:

- bedrock conductor axis, probable and possible;

- conductor dip;

- surficial conductor outlines;

- anomalous conductors selected for ground evaluation with

reference number.

~13-




6.

6a.

6b.

INTERPRETATION - GENERAL

Geological Perspective

The survey area is located in the western end of a major
volcanic belt extending westward from Quebec. This part of the
Abitibi belt contains mostly felsic to intermediate metavolcanics
metamorphosed to greenschist and amphibolite facies. The area
has been mapped by G.W. Johns in 1982 and documented in OGS
Report 199. He suggests that the survey block is located within
a volcanic pile which forms a domed feature. Although local
folds have been suggested cutting across the felsics, this
sequence appears to form a normal north facing pile with mafic
volcanics to the south and metasediments dominating the lithology
north of Bradette Township.

Drilling and outcrop mapping have established that
volcanic sediments {tuffs and lapilli tuffs) dominate the
lithology with flows being a very minor component. South of Rube
Lake, very little mineralization has been established by previous
drilling, while the northern part of the unit has been

extensively explored and drilled.

Conductivity Analysis

The conductivity-thickness products of planar horizontal,
and thin steeply dipping conductors are proportional to the time
constant of the secondary field electromagnetic transient decay.
This transient may be closely approximated by an exponential

function for which the conductivity-thickness product (TCP) is

-14-




inversely proportional to the log of the difference of two
channel amplitudes at their respective sample times.

These response functions are presented in the form of
graphs in which the amplitudes of the 6 channels of INPUT
response are plotted on a logarithmic scale against conductivity.
The relative amplitudes of the secondary response, at any given
conductivity, may be accurately related to the depth of a
conductor below the surface. These are typically referred to as
Palacky nomograms. These are available for a number of conductor
geometries. It has been found that the shape of the decay
transient and its amplitude is usually unique to a particular
geometry. Therefore, if the origin of a conductive response is
in question, a good "fit" of the peak response amplitude to one
nomogram will define its origin.

The 90° nomogram was utilized exclusively to determine the
apparent conductances of the responses obtained from the survey.
This procedure is valid for near vertical conductors, within a -
dip range of 45-135°, relative to the aircraft flight direction.

Although the conductor depth can be interpreted from

nomograms, the short strike lengths and the variability of

conductor geometry may result in the over-estimation of depths.

The INPUT system depth capability is well characterized for a
vertical, 200 metres and 600 by 300 metres strike and depth

extent target. The effective penetration depth increases for a

dipping target and decreases for a smaller size conductor.

-15-




Depths were only determined for responses which appear to

fit the interpretation model - a thin near vertical plate with a

strike length of greater than 500 metres.

Qualifications for

these determinations are summarized in the interpretation

section.

The depths for 5 and 6 channel anomalies were corrected

for the interpreted conductor strike intersection relative to the

line direction and the effects of aircraft altitude deviations

from a flight alt

itude of 120 metres.

An anomaly listing at the back of this report summarizes

each anomalous response in a numerical seguence. In addition to

the standard anomaly parameters, an "anomaly type" classification

has been added.

according to the

ANOMALY TYPE

BLANK

S

The letters correlate with the plotted symbols

following table. -

RESPONSE SOURCE

bedrock conductors

surficial (overburden

or lakebottom)
conductivity

up-dip accessory
peak to main response

poorly defined
response

cultural source

-16-

SYMBOL
circular

diamond

half circular, half

diamond,
symbolically
"pointing” in dip
direction

asterisk "*" in
lower left gquadrant

square




The "P" poorly defined response may not yield signatures
diagnostic of a discrete bedrock anomaly to standard electro-
magnetic prospecting equipment. Interpreted axis locations may

be approximate for these intercepts.
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INPUT INTERPRETATION

The E.M./magnetic survey covered a segment of the
Burntbush greenstone belt which has not received extensive
previous evaluations. In addition to the strong conductors on
which past exploration had focussed, many weak (previously
undetected) conductors were interpreted. Only one conductor has
been explored by drilling. The 38R Conductor was drilled
"down-dip" into tuff-argillite rocks with minor disseminated
pyrite.

The southern part of the survey area is covered by a weak
but persistent overburden which trends parallel or subparallel to
the magnetically inferred bedrock lithology. Although bedrock
conductors have been interpreted for some of the narrower
responses, these could have origins as bedrock troughs filled
with a thin conductive layer.

The bedrock conductors with "base metal" characteristics
within the claim block have already been explored. However,
there are several conductors outside of the survey area which may
have been overlooked during previous exploration efforts. These
are summarized on the following pages. The reference number is a
combination of both the line number and the seguential peak
response letter which identifies the anomaly on the analogue
records.

Weak bedrock conductors (one or two channels) cannot be

quantitatively interpreted. Where they are continuous and

~-18-




parallel to the regional lithology, these are delineated by a

dotted axis. These horizons are referenced by letters and are

summarized below.

on strike with 58B
coincident with 5nT magnetic peak axis
south of 42D

inconsistent low amplitude magnetic coincidence peaks
10420E and 10411D are definite bedrock responses
north of "A", along felsic-mafic contact
systematic amplitude variation with flight line direction
infers bedrock origin
between A and C horizons, along north claim boundary
minor magnetic coincidence
best responses are 10360B, 10320B, 10330F
generally broad responses, possibly a bedrock trough
10nT magnetic coincidence

a pair of responses with a direct magnetic coincidence
south of the northeast claim corner
extends into Quebec

best response is 10030F

-~10~




CONDUCTOR 3D

Line

Terrain Clearance
Dip

Strike Intersection
Strike Length
Conductance

Depth

Magnetic Correlation

Related Responses

Geology

This zone is an eastward strike extension of ZONE 38B.,

Priority 3
10030N
105 m.
Ngs©
90°
1000 m.
4-58
0-10 m.
5nT
10010B, 10040C, 10050D, 10060B,
10070E, 10081B, 10090C, 10100C,
10111B, 10120D

felsic tuff and pyroclastic breccia

The responses are consistently uniform in decay rate

(conductance) and it dips steeply northward. Although this is a

departure from regional structure, it matches the geological

interpretation of a synform axis passing south of Rube Lake.

This conductor extends into Quebec, but has not been included in

compilations on sheets 32E6-401 or 32E6-301.

Graphite, with minor sulphides, is the probable

explanation for the conductive responses. The depths may have

been underestimated due to the effects of current gathering. The

wide profile shapes substantiate this conclusion. *

-20-




CONDUCTOR 4E Priority 2
Line 100408

Terrain Clearance 109 m.

Dip 90°

Strike Intersection 90°

Strike Length 700 m.

Conductance 258

Depth -

Magnetic Correlation -
Related Responses 10030B, 10040E, 10050B, 10060E,

10070B, 10081D, 10090A

Geology mafic flows and breccias

The location of this conductor is immediately south of the
Glen Auden claim boundary, but it has sufficient gqualities to
warrant property acquisition. Although located within mafic
volcanics, it is very close to a contact with felsic volcanics.
A small outcrop of felsic intrusive has been mapped a short
distance to the south. The conductor extends westward to an
interpreted magnetic break and eastward into Quebec. It has not
been recognized in public compilations.

The responses are broad and fast decaying. Current
gathering from overlying surficial sediments in electrical |

contact may have artificially amplified the results.

-21~




CONDUCTOR 23A Priority 1
Line 10230A

Terrain Clearance 111 m.

Dip 90°?

Strike Intersection 90°

Strike Length 200 m.

Conductance 118

Depth 0 m.

Magnetic Correlation 25nT

Related Responses -

Geology mafic flows

Similar to Conductor 4E, ZONE 23A is located off the
survey area, but represents an opportunity as it may not have
been previously detected. A local magnetic anomaly strikes to
the northeast but may be unrelated to the conductivity. The
conductor may extend to line 10220S but not to 10240S. A
northward dip would increase the depth to approximately 15 m.

A local massive sulphide target is the conductor
explanation. Graphitic sediments are seldom so strike limited

that a small lens of massive sulphide is a probable source.

-22-



CONDUCTOR 42D

Line

Terrain Clearance
Dip

Strike Intersection
Strike Length
Conductance

Depth

Magnetic Correlation

Related Responses

Geology

Priority 2
104208

130 m.

10380C, 10400B, 10411E, 10430F,
10440E, 10450D, 10461B

felsic to intermediate tuff

Z0NE 42D is part of a claim block previously evaluated by

Rio Algom, but may not have bheen previously drill tested. 1In

amplitude and conductance, responses are weaker, but share the

line-to-line consistency of 38B. The lower conductance can be

correlated with thinner and less massive graphite content.
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CONDUCTOR 58B Priority 2
Line 105808

Terrain Clearance 125 m.

Dip 85°s

Strike Intersection 90°

Strike Length 250 m.,

Conductance 118

Depth 15-35 m.

Magnetic Correlation -
Related PResponses 10570D, 10580CB, 10590CD, 10600B

Geology felsic volcanic tuffs

Two conductive horizons form this zone, a "main horizon"
and an accessory, 100 metres to the south. The conductor is
isolated from formational conductors, and lies 1iust outside of
the claim boundaries. The strike of this zone is oblique to
magnetic and geological trends. No previous work has been

documented.
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CONCLUSIONS AND RECOMMENDATIONS

The INPUT survey located a number of targets which may not
have seen extensive exploration efforts in the past. Although a
number of these are outside of the claim boundaries, they are in
attractive geological environments.

At least seven very weak conductors may have a bedrock
source. They appear to be on unigue lithological horizons and
some appear to have weak but direct magnetic coincidences.

Conductive surficial overburden is a problem only along
the southern boundary. Weak conductors may be present under
these units and these axes are marked.

Ground follow-up should utilize methods capable of clearly
identifying weak bedrock troughs with conductive infilling
(horizontal strip conductors) from weak, near vertical bedrock

conductors.

Respectfully submitted,
QUESTOR SURVEYS LIMITED, B

Marcel H. Konings, P;End,{’w
Chief Geophysicist Hg S U
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APPENDIX A

BARRINGER/QUESTOR MARK VI INPUT (R) AIRBORNE ELECTROMAGNETIC SYSTEM

INPUT (INduced PUlse Erénsient) is a time domain airborne
electromagnetic survey system which has been used for over two
million kilometres of survey, accounting for over 70 percent of all
airborne electromagnetic (A.E.M.) flown world-wide.

The INPUT apparatus consists of a vertical axis transmitting
loop surrounding the aircraft, a towed 'bird' containing a
horizontal axis receiving coil oriented parallel with the direction
of flight, and inboard electronics which control the system timing
as well as performing the required signal processing and recording.
Electric current pulses are applied to the transmitter coil in
alternating polarity directions (Figure A2). The resultant
electromagnetic field induces eddy currents in conductive
terrestrial materials which in turn generate secondary, time
varying, magnetic fields which induce electrical currents in the
receiver coil. The decaying secondary magnetic field is repeatedly
detected and measuréd by the receiver coil during the intervals
when no current is circulating through the transmitting loop, ie:

in the absence of the primary electromagnetic field. This

measurement technigue achieves a high signal-to-noise ratio.

The time-amplitude relationship of the transient secondary
field is controlled by the conductor dimensions, conductivity,
orientation, and position, or distance relative to the INPUT

system. Terrestrial materials which have a higher conductivity-

-Al-
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thickness demonstrate a longer secondary field decay persistence.
This physical quality is often associated with massive sulphides as
well as with graphite. 1In comparison, horizontally layered
surficial conductive materials usually exhibit a more rapid
secondary field decay. A quantitative evaluation of the
conductance of an INPUT anomaly can therefore be made by a
comparison of the associated secondary field decay with an
empirically-derived standard. For purposes of decay-time analysis
and conductance evaluation, the secondary field is sampled over six
consecutive and discrete time intervals (Figure A3). The average
value of the secondary field during each of these intervals is
averaged over a number of measurement cycles, and the resultant
running-average value for each time-channel is systematically

recorded in analogue and digital formats.
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INPUT System Characteristics

The INPUT receiver sensor is towed approximately 93 metres
behind and 68 metres below the aircraft at a surveéy airspeed of 110
knots. The actual positioﬁ of the bird is dependent on the
airspeed of the survey aircraft, as can be seen in Figure Al. For
the Trislander, Skyvan and DC-3 aircrafts, airspeeds average 110

knots,

EFFECT OF AIR SPEED ON BIRD POSITION

20m
40m
60m

80m

Alr 8peed

100m |-

womlt 1 1 4 441y
20m 40m 60m 80m 100m 120 metres

Figure Al
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INPUT TRANSMITTER SPECIFICATIONS

Pulse Repetition Rate
Pulse Shape
Pulse Width

Off Time

Output Voltage
Output Current

Output Current Average

Coil Area
Coil Turns
Electromagnetic Field

Strength (peak)

180 pps.
half-sine
2.0 ms.

3.56 ms.

75 V.
240 A.

54 A.

186 m.

267,840 amp-turn-meter

INPUT SIGNAL
TRANSMITTED PRIMARY FIELD

/\

2.0 maec.

\/l 356 meec. |

Figure A2
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INPUT RECEIVER SPECIFICATIONS

Samplé Gate Windows Widths
(centre positions)

CH 1 300 usec. 200 usec.

CH 2 ' 500 200

CH 3 800 400

CH 4 1200 400

CH 5 | 1700 600

CH 6 2300 600
Integration Time Constant 1.2 sec,
Receiver Features: Power Monitor 50 or 60 Hz

50 or 60 Hz (and harmonic) Filter
VLF Rejection Filter

Spheric Rejection (tweak)‘ Filter

SAMPLING OF INPUT SIGNAL

vOLTS

2800

...... Channel width
——«— Channe) centres

Figure A3
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DATA ACQUISITION SYSTEM

Sonotek SDS 1200

Includes time base Intervalometer, Fiducial System

CAMERA
Geocam 75 SF

35 mm continuous strip or frame

TAPE DRIVE

DIGIDATA MODEL 1139

9 TRACK 800 BBI ASCII

OSCILLOSCOPE

Tektronix Model 305

ANALOGUE RECORDER

RMS GR-33

Heat Sensitive Paper (33cm)

Recording 10 Channels: 50-60 Hz Monitor, 6 INPUT Channels,
fine and coarse Magnetics and Altimeter. Also, time, fiducial
numbers, latitude and longitude (optional), timing 1lines,
centimetre spaced vertical scale marks and line numbers are

imprinted on the paper.

ALTIMETER

Sperry Radar Altimeter
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GEOMETRICS MODEL G-813 PROTON MAGNETOMETER

The airborne magnetometer is a proton free p;ecession sensor
which operates on the principle of nuclear magnetic resonance to
produce a measurement of the total magnetic intensity. It has a
sensitivity of 0.1 gamma and an operating range of 17,000 gammas to
95,000 gammas. The G-813 incorporates fully automatic tuning over
its entire range with manual selection of the ambient field
starting point for quick startup. The instrument can accurately
track field changes exceeding 5,000 nT and for this survey has an
absolute accuracy of 0.5 nT at a 1 second sample rate. The sensor
is a solenoid type, oriented to optimize results in a low ambient
magnetic field. The sensor housing is mounted on the tip of the
tail boom supporting the INPUT transmitter cable loop. A 3 term
compensating coil and perma-allow strips are adjusted to counteract
the effects of permanent and induced magnetic fields in the
aircraft.

Because of the high intensity electromagnetic field produced
by the INPUT transmitter, the magnetometer and INPUT results are
sampled on a time share basis. The magnetometer head is energized

while the transmitter is on, but the read-out is obtained during a .

_short period when the transmitter is off. Using this technique the

sensor head is energized for 0.80 seconds and subsequently the
precession frequency is recorded and converted to gammas during the
following 0.20 second when no current pulses are induced into the

transmitter coil.
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Figure Bl
Manufacturer Short Brothers Ltd.,
Ty pe SHORT SKYVAN
Model SH-7 Series 3
Canadian Registration C-GDRG
Dat of INPUT Installation October 1981
Modifications:
1) Nose, tail and wing booms for coil mounting;

2)
3)
4)
5)
6)
7)

Long range cabin fuel tank: 8 hours of air time;
Winch, camera and altimeter ports;

Sperry C-12 navigational system;

Doppler navigationsal system (optional);

Capable of spectrometry;

Modified hydraulic driven generator system.

The SKYVAN is a short take-off and landing aircraft. It is

powered by two low maintenance turbine engines. The configuration

of the aircraft provides for easy installation of equipment and

extra fuel capability. These factors have made the SKYVAN a

reliable and efficient geophysical survey aircraft.
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APPENDIX C

CALIBRATION OF THE SURVEY EQUIPMENT

The major advance made during the transition from the INPUT
MK V to the MK VI Model has been the ability to calibrate the
equipment accurately and consistently.

At the beginning of each survey flight, the calibration of

the survey equipment is performed by the following tests:

1) zero the 6 channel levels;

2) altimeter calibration;

3) calibration of INPUT receiver gain;
4) aircraft compensation;

5) record background E.M., levels at 600m;

This sequence of tests are recorded on the analogue records
and may be repeated in midflight given that the duration of the
flight is sufficiently long {(Figure Cl). At the termination of
every flight, the calibration of the equipment is checked and
recorded for any drift that may have occurred during the flight.

Channels 1 to 6 are zeroed on the analogue record by first
placing the INPUT receiver into calibration mode, which isolates
the receiver from any bird signal. Then, the channels are adjusted
so that they are evenly spaced 5mm. apart with channel 6 positioned

on the first half cm. line at the top of the record.
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The maghetic data is recorded on two scales, a fine and a
coarse scale. The two scales are permanently set so that a full
scale deflection of 100 nanoTeslas is equivalent to 10 cm. on the
fine scale and a shift of 2 cm. indicates a 1000 nanoTesla change
on the coarse scale.

The aircraft altimeter is calibrated so that an altitude of
122 m. is positioned at the centre of the analogue records, on the
15 cm. line. This is the nominal flying height of INPUT surveys,
wherever relief and aircraft performance are not limiting factors.
A cm., above the 122 m. level corresponds to an altitude of 153 m,
and a cm. below correlates with 91 m. in altitude.

The INPUT receiver gain is expressed in parts per million of
the primary field aﬁplitude at the receiver coil. At the 'bird’,
the primary field strength is maintained at 1.05 volts peak. The
gain of the receiver is calibrated by introducing a calibration
signal at the input stage of 4.0 mv. This signal should cause an
8 cm. deflection on all 6 traces, which translates to a sensitivity
of: 7

((4 x 107 volts/1.05 volts)/8 cm) x 10° ppm = 475 ppm/cm

In most towed-receiver airborne E.M. systems, variations in
the position of the receiving coil 'bird' in relation to the
aircraft generateé a source of noise and needs to be taken account
of before every survey flight is initiated.

The noise is the result of. spurious eddy currents in the
frame of the aircraft, which have been induced by the primary

electromagnetic field of the INPUT system.
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Compensation is the technique by which the effects of the
noise are minimized. A reference signal obtained from the primary
field at the receiver coil is utilized to compensate each channel
of the receiver for coupling differences caused by bird motion
relative to the aircraft.; This signal is proportional to the
inverse cube of the distance between the bird and aircraft.

Compensation procedures are carried out at an altitude of
600 metres in order to eliminate the influence of external
geological and cultural noise. Coupling changes are induced by

" pitching the aircraft up and down to promote bird motion. The gain
of channel § is increased to dramatize the effect of the bird
swing. The compensation circuitry is then appropriately tuned to
minimize the effect of bird motion on the remaining channels.

Phase considerations of channel 5 relative to the other channels
dictates whether sufficient compensation has been applied. 1If the
channels are in-phase with channel 5 during this procedure, an
over-compensated'situation is indicated, whereas, out-of-phase
would be indicative of an under-compensation case.

The background levels of the E.M. channels are recorded at
the 600 metre altitude. They are used to determine the drift that
may occur in the E.M. channels during the progression of a survey
flight. If drift has occurred, the E.M. channels are brought back.
to a levelled position by use of the linear interpolation technique

during the data processing.
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TIME CONSTANT OF THE INPUT SYSTEM

The time constant, is defined as the time for a receiver
signal (voltage) to build up or decay to 63.2% of its final or
initial value. A longer time constant reduces background noise but
also has the effect of reducing the amplitude of a signal as well
as the resolution of the system. A time constant of 1.1 sec. has
been found to be the optimum value.

The time constant is periodically verified for continuity.
It can be measured from the exponential rise or decay of the
calibration signal, recorded during the calibration of the receiver

gain (figure C1,(3)).
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THE LAG_FACTOR

The bird's spatial position, along with the time constant of
the system, introduces a lag tactor (Figure C2) or shift of the
response past the gctual conductor axis in the direction of the
flight line. This is due to fiducial markers being generated and
imprinted on the film in real time and then merged with E.M. data
which has been delayed due to the two aforementioned parameters,
This lag factor necessitates that the receiver response be
normalized back to the aircraft's position for the map compilation
process. The lag factor can be calculated by considering it in
terms of time, plus the elapsed distance of the proposed shift and

is given by:

Lag (seconds) = time constant + bird lag (metres)

ground speed (metres/sec)

85 A 86 B 87 )
T ? —_—t- { T Flight Line
Anomaty Mag. Peak
Piotted Plotte
Location Location
85,36 06|68
% i - . A = ;gaeu Line Monitor
“;' 5] nPUTBE M.
AN r;,_.:‘:»-_; g 3| Channets
YRR i
N N
s H f 1 E.M. Amplitude
1. 4] } % ppm.
1 1 _—_ Radar
" W SEEEENEE [BLairs Altimeter
» 4 o —
HHFIHITTT T° Magnetometer
Coarse Scale
] 1131111 <+ 0/1000 1000 renotesias
» BREEEERE S |B '
h ] | Magneiometer
|jL| 11 q AT Fine Scale
» 1 100 nanoteslas
®HOTH T TIM ] T ncresses
] ] ] i arockon iudcated
11 | _l':)1 { by anvow)
20 . ..... 1131131 Lo
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The time constant of the system introduces a 1.1 second lag
while, at an aircraft velocity of 110 knots, the 'bird* lag is 1.7
seconds. The total lag factor which is to be applied to the INPUT
E.M. data at 110 knots is 2.8 seconds (1.4 fiducials). It must be
noted that these two parameters vary within a small range dependent
on the aircraft velocity, though they are applied as constants for
consistency. As such, the removal of this lag factor will not
necessarily position the anomaly peaks directly over the real
conductor axis. The offset of a conductor response peak is a
function of the system and conductor geometry as well as
conductivity.

The magnetic data has a 1.0 second lag factor introduced
relative to the real time fiducial positions. Thig factor is
sof tware controlled with the magnetic value recorded relative to
the leading edge (left end) of each step 'bar', for both the fine
and coarse scales. For example, a magnetic value positioned at
fiducial 10.00 on the records would be shifted to fiducial 9.95
along the flight path,

A lag factor of 2 seconds (1.0 fiducial) is introduced to
correct 50-60 Hz monitor for the effects of bird position and
signal processing. 1In cases where a 50-60 Hz signal is induced in
a long formational conductor, a 50-60 Hz secondary electromégnetic
transient may be detected as much as 5 km. from the direct source
over the conductive horizon.

The altimeter data has no lag introduced as it is recorded

in real time relative to the fiducial markings.
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APPENDIX D

INPUT DATA PROCESSING

The QUESTOR designed and implemented computer software for
automatic interactive compilation and presentation, may be applied
to all QUESTOR INPUT Systems. Although many of the routines are
standard data manipulations such as error detection, editing and
levelling, several innovative routines are also optionally
available for the reduction of INPUT data. The flow chart on the
following page (Figure D1) illustrates some of the possibilities.
Software and procedures are constantly under review to take
advantage of new developments and to solve interpretational

problems.

a) INPUT Data Entry and Verification
bDuring the data entry stage, the digital data range is
compared to the analogue records and film., The raw data may be
viewed on a high-resolution video graphics screen at any
desirable scale. This technique is especially helpful in the
identification of background level drift and instrument

problens.

b) Levelling Electromagnetic Data
Instrument drift, recognized by viewing compressed data
from several hours of survey flying, is corrected by an inter-
active levelling program. Although only two or three

calibration seguences are'normally recorded, levelling can be
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INPUT PROCESSING

¢

MAGNETIC PROCESSING

B | ]
. MATHEMATICAL INYERACTIVE REGIONAL-RESIDUAL
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MODELLING SELECTION } SEPARATION
1 1 2 LAYER
CONDUCTIVITY/DEPTH
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BY AUTOMATIC
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XY 240
+
GRID DATA
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c)

performed with any multiple non-anomalous background recordings
to divide a possible problematic situation into segments. Each
of the 6 INPUT channels are levelled independently. The

sensitivity of the levelling process is normally better than 15

ppm on data with a peak-to-peak noise level of 30 ppm.

Data Enhancement

Normal INPUT processing does not include the filtering
of electromagnetic data. The residual high fregquency variations
often apparent on énalogue INPUT data, are due almost entirely
to atmospheric static discharge "spherics”". 1In conductive
environments, spherics are apparently grounded and effectively
filtered. 1In resistive.environﬁents; frequency spectrum
analysis and subsequent FFT (Fast Fourier Transform) filters may

be applied to data to reduce the noise envelope.

Selection of EM Anomalies

E.M. anomalies are normally picked by an automatic
anomaly peak selection program, which also determines the number
of channels for the anomaly. 1In certain circumstances,
particularly when conductive overburden responses are concerned,
it may be preferable that the anomalies be manually selected.
The E.M. data can be viewed sequentially on a graphic screen
terminal for manual anomaly picking. An anomaly °'type’
classificapion is ascribed during the manual selection or
entered after the cross-correlation procedure, in the case of

the automatic selection.
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APPENDIX E

INPUT INTERPRETATION PROCEDURES

In the analysis of INPUT responses, the following parameters

are considered:

a)

b)

c)

Anomaly Characteristics

amplitude, number of channels, decay rate, symmetry;
half width and the overall relationships to adjacent and
along strike responses, plus the ground-to-aircraft

distance.

Geological Relationships

known geological strike and dip patterns;

host rock, overburden and saprolite conductivity.

Cultural Relationships

as directed by the power line monitor;
correlation with known features such as buried pipelines,

fence lines, farm and industrial buildings, etc.

For each anomaly selected the following are documented:

line number and anomaly letter;

fiducial location on line;

interpreted source type of the anomaly - bedrock, surficial,
cultural;

number of channels of response;

amplitudes in parts-per-million of channelé 1 through 6;
apparent conductance in siemens based oﬁ the appropriate

source model;




.

- corresponding magnetic association in nanoTeslas with
fiducial location;

- altitude (ground-to-aircraft) in metres.

From the anomaly characteristics, interpretative aspects
such as up-dip responses, dip direction and altitude are made.
Anomalies are then grouped into linear trends for bedrock
conductors, and zones for horizontal conductivity contrasts, by
correlation with adjacent on-strike responses.

Also, the interpreted source of the INPUT response is
categorized as bedrock, surficial, accessory {(up-dip) or cultural.

Bedrock conductors are caused by massive sulphides, graphite
bearing formations, serpéntihized peridotites and in some 1hstances
by faults or shear zones. Magnetite concentrations may also, in
some circumstances, yield anomalous INPUT responses. INPUT
responses have been well documented by Macnae (1979), and Palacky

and Sena (1979).

MASSIVE SULPHIDE DEPOSITS

The conductivity characteristic of massive sulphides is due
to intergranular connections forming elongated sheet-like masses
which permit the induction of eddy currents. These produce a
secondary electromagnetic field which can be detected and
quantitatively measured.

In most sulphide bodies the conductivity is caused by
pyrrhotite and chalcopyrite. Pyrite, which often forms the greater

quantity of sulphides present, usually occurs as isolated, albeit
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closely spaced grains or crystals, and therefore, only produces
moderate or weak responses., Sphalerite does not provide anomalous
responses and can even insulate the better sulphide conductivity
portion of a deposit. The resultant overall conductivity response
from a massive sulphide deposit is in the range of 5 to 30 |
Siemens/metre, although individual lenses or mineral aggregates may
have much higher conductivities.
Massive sulphide deposits occur as injections, veins and
stratiform bodies of variable size, geometry and conductivity.
Given these variables, there are no universal rules for all
sulphide deposits; however, there are some general observations
regarding the INPUT responses. These are:
~ Amplitudes primarily increase in response to conductor strike
and depth extent up to an "infinite" size of some 600 metres by
300 metres. Thereafter, source conductor width contributes to
amplitudes, that is, amplitude is dependant on sulphide‘mass.

- Conductance varies independantly with the overall integratéd

mineralogy and form of the sulphide components.
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INPUT is often utilized in the search for volcanogenic
copper-zinc sulphide deposits. These deposits are usually
associated with felsic volcanic sequences, often at the interface
of felsic-mafic rocks or with intercalated tuffs and/or sedimentary
rocks. Many of these deposits have stringer sulphide zones in the
footwall rocks related to feeder vent alteration systems and these
can also contribute to the INPUT response. Laterally, the main
sulphide deposits can lens out quickly or continue as minor bands,
lenses or disseminated sulphides within more regionally extensive
coeval tuffs or sediments and also provide INPUT responses along a
considerable strike extent., All these variables must be considered
in the explorationist's depositional model and in the analysis and
interpretation of the geophysical responses. A careful anaiysis of
the conductances, apparent widths (half peak width) and magnetic
responses will often reveal the geometry-source aspects of the
deposit. Stratiform base metal sulphides of up to 2,000 metres
strike extent are known, although most sizeable deposits have
strike lengths between 500 and 1,000 metres.

The magnetic response of a sulphide deposit is the most
deceiving information available to the explorationist. Although
many large economic deposits have a strong direct magnetic
association, some of the largest base metal deposits have no
magnetic association. Others have flanking magnetic anomalies
caused by pyrrhotite/magnetite deposits in volcanic vent systems
flanking the main sulphide body. Essentially non- homogeneous

conductivities and magnetic responses may be favourable parameters.
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GRAPHITIC SEDIMENTARY CONDUCTORS

Graphitic sediments are usually found within the sedimentary
facies of greenstone belts. These represent a low energy,
subaqueous sedimentary environment. Graphites are often located in
basins of the subagueous environment, producing the same
geometrical shape as sulphide concentrations. Most often however,
they form long, homogeneous planar sequences. These may have
thicknesses from a metre to hundreds of metreé. The recognition of
graphite in this setting is often straightforward because
conductivities and apparent widths may be very consistent along
strike. Strike lengths of tens of kilometres are common for
individual horizons.

The conductivity of a graphite formation is a function of
two variables: |

a) the quality and quantity of the graphite, and
b) the presence of pyrrhotite as an accessory conductive mineral

Pyrite is the most common sulphide mineral occuring within
graphitic sequences. It does not contribute significantly to the
overall conductivity as it will normally be found as disseminated
crystals, Amphibolite facies metamorphism will often be sufficient
to convert carbonaceous sediments to graphitic beds. Likewise,
pyrite will often be transformed to pyrrhotite,

Without pyrrhotite, most graphitic conductors have less than
10 S conductivity-thickness value as detected by the INPUT system
or 1 to 10 S/m conductivity from ground geophysical measurements.
With pyrrhotite content, there may be little difference from other

sulphide conductors.
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It is not unusual to find local concentrations of sulphides
within graphitic sediments. These may be recognized by local
increases in apparent width, conductivity or as a conductor offset
from the main linear trends.

Graphite has also been noted in fault and shear zones which

may cross geological formations at obligue angles.

SERPENTINIZED PERIDOTITES

serpentinized peridotites are very distinguishable from
other anomalies. Their conductivity is low and is caused partially
by serpentine. They have a fast decay rates, large amplitudes and
strong magnetic correlation. Large profile widths with a shape

similarity to surficial conductors are a common charactreristic.

MAGNETITE

INPUT anomalies over massive magnetites correlate to the
total Fe content. Below 25-30% Fe, little or no response is
obtained. However, as the Fe percentage increases, strong
anomalies may result with a rate of decay that usually is more
pronounced than those for massive sulphides,

Negative INPUT responses may occur in a resistive but very
magnetic iron formation, the result of a very high permiability,

however, these are extremely rare.
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SURFICIAL CONDUCTORS

Surficial conductors are characterized by fast decay rates
and usually have a conductivity-thickness of 1-5 siemens. This
value is much higher in saline conditions. Overburden responses
are broad, more so than bedrock conductors. Anomalies due to
surficial conductivity are dependent on flight direction. This
causes a staggering effect from line-to-line as the INPUT response
is much stronger for the leading edge of the flat lying surface
materials than for the trailing edge. When the surficial response
has the form of a thin horizontal ribbon, anomalies may be very
difficult to distinguish from weak bedrock conductors. A unique
identification for all geometries of horizontal ribbon, sheet and
layer conductivity contrasts-is best accomplished by matching of

transient decay amplitudes to the appropriate response nomogram.

CULTURAL CONDUCTORS

Cultural conductors are identifiable by examining the power
line monitor and the film to locate railway tracks, power lines,

buidings, fences or pipe lines. Power lines produce INPUT

"anomalies of high conductivity that are similar to bedrock

responses. The strength of cultgral anomalies is dependent on the
grounding of the source. INPUT anomalies usually lag the power
line monitor by 1 second, which should be consistent from
line-to-line. 1If this distance between the INPUT response and the

power lime monitor differs between lines, then there is the

-E7-




possibility of an additional conductor present. The amplitude and

conductivity-thickness of anomalies should be consistent from

line-to-line,
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APPENDIX F

INPUT RESPONSE MODELS

To the interpreter, one of the main advantages of the INPUT
system geometry is the variation of the secondary response with
conductor shape, size, depth and conductivity (Palacky 1976, 1977).

When we discuss the recognition parameters, one of the
variables which is often omitted, is the plotting position of the
main peaks in opposite flight directions on adjacent lines. 1In
many cases, the responses may appear similar, but the plotting
positions will show significant differences. These situations will
be illustrated in the following section.

A third conductor identification factor is the INPUT decay
transient for the main response peak. The decays may be used to
identify the type of source, independent of the geometrical

response which is dependent on the mutual coupling.
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MODEL AND PHYSICAL CONDUCTORS

Economic conductive mineral deposits have no unique feature
which would make their identification a straightforward process.
Most ore bodies do have conductivity contrasts and at least one
dimension which is significantly small. A conductivity contrast is
necessary to overcome the "skin depth"™ attenuation effects of
conductive overburden or lateritic soils on the primary
electromagnetic field (West and Macnae 1982). The recognition of
dipping conductors is possible, mainly due to the double peaks
encountered in an updip flight direction (Figure F4). A horizontal
mineral deposit is potentially the most difficult to select because
the horizontal sheet model also applies to conductive overburden
and lateritic soils. The theoretical shapes may be matched to
physical-geological situations as has been done. in the following

summary:
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a)

THE THIN DIPPING PLATE RESPONSE

economic -

stratibound tabular ore body, dyke, vein, fault,

fracture mineralization;

non
economic -

cultural -

THE THIN DIPPING PLATE RESPONSE
FLIGHT DIRECTION

graphitic-carbonaceous shales, barren sulphides;

some grounded power lines, fences.

DOWNDIP
-
— -

ANOMALY MAP PRESENTATION

A l 20 -] l 20
1700 850

>
45°=—
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A 120 8,20
%00 *‘50 > .
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The interpreted conductor axis location varies with the
source dip, conductivity, depth, thickness, depth extent and angle

of intersection of the flight line to the conductor (strike

direction).
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b) THE SPHERE OR CYLINDER RESPONSE
economic - compact massive orebody; horizontal pipe-shaped
conductor;
cultural - some pipelines

THE SPHERE OR CYLINDER RESPONSE

FLIGHT DIRECTION & REVERSE FLIGHT DIRECTION
-_.-—-—.>
4

ANOMALY MAP PRESENTATION
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The response of a cylinder may be quite difficult to
recognize from a thin strip. A cylinder or spherical model does
not show a pronounced negative or upward peak following the main
response. Due to the effect of the time constant of the INPUT
receiver, the negative peaks which follow the theoretical response
do not appear on the INPUT records (Mallick 1972, Morrison et al
1969). As the illustrations show, the sphere-cylinder response is
perfectly symmetrical, but not centered over the body. The
plotting position of the main peak leads the actual axis iocation
because the most favourable mutual coupling occurs just before the
transmitter coil passes the conductive body. The amplitude of the

responses will be similar in both flight directions for a perfect

cylinder.
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THE HORIZONTAL SHEET
economic - some stratabound massive sulphides;
- regolith conductivity alteration haloes over
some uranium deposits;
non

overburden, lateritic soils;

economic

- weathered rock;

- sea water or saline formations;

- graphitic metasediments.

THE HORIZONTAL SHEET

FLIGHT DIRECTION ‘ REVERSE FLIGHT DIRECTION

_ 0/

ANOMALY MAP PRESENTATION
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The horizontal conducting sheet has many variations but it
is essentially simple to recognize. The amplitudes of the earlier
channels may reach 30,000 ppm where saline solutions are present,
however, horizontal sheet responses of channels 4, 5 and 6
attenuate, more rapidly than for a vertical or steeply dipping
plate.

The edge effect is a common interpretational problem where a
conductive layer is encountered. A secondary peak may occur as the
receiver coil crosses the trailing edge of the layer. These
responses are always very sharp and often have very high apparent
conductivities.

The edges of the sheet are positioned approximately at the
half-peak width positions which are usually the ‘inflection points
of the profile.

The variations in plotting positions observed for dipping
sheets are not as evident for the plate.

It is not unusual to see a shift in the peaks, with the
latter channels migrating towards a section of improved conductance
and/or increasing thickness. Another chgracteristic of poorly
conducting sheets which respond only on channels 1 through 4 is the
inversion of responses on channels 5 and 6. This is a reaction of
the compensation circuits to changes in the primary field in the
presence of a strong conductor and it serves no practical end

except as a recognition aid.




The horizontal sheet model also applies to residual soils or
laterite as well as conducting rock units, As the thin overburden
situation changes to a thick overburdén or two layer case and
finally to a half space or a uniformly conductive earth, the
responses also vary. The latter cases will have progressively
broader responses which would seldom be mistaken for true discrete
conductive zones.

when flight lines in opposite directions cross a conductive
sheet, an asymmetric mirror image response occurs when the sheet is
uniform. If there are variations in the geometry or conductance
across the sheet, it may be necessary to compare responses with a
shallow dipping sheet conductor to determine the effects, which

would not be similar when compared with adjacent lines.
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d) THE VERTICAL STRIP (RIBBON) RESPONSE
non '
economic - rarely encountered in nature;
cultural - grounded hydro lines, lightning arrestor lines,
fences.

THE VERTICAL STRIP (RIBBON) RESPONSE

FLIGHT DIRECTION REVERSE FLIGHT DIRECTION

& B

ANOMALY MAP PRESENTATION
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Due to the fact that this type of response is most commonly
caused by fences, lightning protection lines and grounded power
lines, the customary cultural presentation is a sqQuare symbol,
This cultural response symbol may or may not have a power monitor
(50-60 cycle) response but these will normally follow pipelines,
fences, power lines, roads, railroads and other man made
structures. The amplitude and apparent conductivity of such
responses varies with the ground conductivity. 1In residual soils
or conductive overburden, it is often possible to see a positive
(up-dip type) peak followed by a small negative immediately before
the main conductive response. The presence and amplitudes of such
responses is normally very consistent. The cause of such responses
is interpreted to be current gathering within the surficial"

sediments (West and Macnae 1982).
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e)

THE HORIZONTAL STRIP (RIBBON) RESPONSE

economic - some stratabound massive sulphides;

non

economic - some stratabound mineral deposits;

geological- weathering of narrow basic rock units with a
high amphibolite content;

cultural - grounded and interconnected fences, pipes.

THE HORIZONTAL STRIP (RIBBON) RESPONSE

FLIGHT DIRECTION REVERSE FLIGHT DIRECTION

&
L g

ANOMALY MAP PRESENTATION
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The plotting positions of the responses could easily be
mistaken for a vertical plate conductor, however, careful
consideration must be given to the flight direction., The
horizontal ribbon is a degeneration of the horizontal conducting
sheet. 1t can be easily distinguished from a sphere or cylindrical
body by its peak asymmetry, whereas the sphere model has a single

symmetric main response.
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APPENDIX G

QUANTITATIVE INTERPRETATION

The quantitative interpretation of the INPUT data is
normally accomplished by comparing the resuitant responses with
type curves obtained from theoretical calculations, scale model
studies and actual field measurements. A variety of results are
available in literature for different conductor geometries and
system configurations (see Ghosh 1971, Palacky 1974, Becker et al.,
1972, Lodha 1977, Ramani 1980). They have also examined the
effects of varying such parameters as conductance, conductor depth,
dip and depth extent. Their approach has been successfully applied
in interpretation of past field surveys.

The nomograms which are currently available for the INPUT
system are the Vertical Half-Plane, Homogeneous Half-space, Thin
Overburden and 135° Dipping Half-Plane nomograms. The first is
particularly useful for the interpretation of vertical dyke-1like
conductors freguently found in the Precambrian Shie1¢ type
environments, In the case of a thick, homogeneous, flat-lying
(less than 30 dip) source, the Homogeneous Half-Space nomogram
should be applied. While in a thin overburden or tropically
weathered rock environment, the Thin 6verburden nomogram may be
referenced to determine the depth and conductance of the overburden
{Palacky and Kadekaru, 1979).

As an example, INPUT anomalies due to vertical dyke-like

conductors, are asymmetric and independent of the flight direction.
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Their shape is characterized by a minor first peak and a major
second peak and their channel amplitudes are a function of the -
conductivity-thickness product and depth of the source. Anomaly B
in Figure Gl illustrates one of these responses,

The channel amplitudes of anomaly A can be used in
quantitative interpretation in the following way. Their values are
plotted for each of the six channels on logarithmic (5 cycles K+E
46 6213) tracing paper in a straight line using the vertical
logarithmic scale in parts per million as given on the right side
of Figure G2. The six channel amplitudes for anomaly A, in ppm,
are 1657, 1108, 821, 500, 356, 237, respectively. The amplitudes
are measured in ppm (lcm = 475 ppm) from the flight records with
reference to the normal background levels on respective channels. .
Those responses which do not provide at least three channels of -
deflection, or whose first channel amplitude is less than 50 ppm
over the normal background, should not be subjected to this
analysis. The six points on the semi-logarithmic paper are then
fitted to the curves of the vertical half-plane nomogram (Figure.
G2) without any rotation. Baving accomplished this, the lateral
placement of the plot indicates the apparent conductivity-thickness
value, in siemens, and the positjon of the 10,000 ppm line on the
logarithmic paper indicates the conductor depth, in metres. 1In the
example shown (Figure G2), the apparent conductivity-thickness

value is 50 siemens and the depth is 30 metres.
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The asymmetric Tx-Rx configuration is very sensitive to
changes of dip, particularly in the case of conductors dipping
against the flight direction. 1In this circumstance, there is a
change in the magnitude of the second/first peak ratio for all
channels. The ratio of the amplitudes of the two peaks is a
function of dip. The dip should be the first parameter determined
in the quantitative interpretation of a dipping conductor. Before
the amplitude is further used for an estimate of conductivity-
thickness and depth, it must be normalized to a dip of 90°. This
correction is performed by means of the Thin Plate Dip Estimation
and Amplitude Normalization Graph, Figure G3.

From the graph, it can be seen that a vertical dyke
conductor should have a second/first peak ratio of approximately 6,
i.e., that the first peak.will have 16% of the amplitude of the
second peak. In the case of anomaly A, this condition is true.
Conversely, should the dyke dip at 600, the ratio will decrease to
1.0. Thus, the dip of a cgnductor can be estimated from the peak
ratios of channel two by using the graph in Figure G3.

An example of amplitude correction determination is shown in
Figure G3. A dipping conductor has an up-dip second-first peak
ratio of 1.0 i.e., that the channel amplitudes of the minor first
peak and major éecond peak of channel two are equal. Taking this
ratio of 1.0 and applying the graph, a dip of 60° is obtained for
the conductor showing an amplitude correction of approximately
1.62. Consequently, the correction factor is applied to the six

channel amplitudes of the associative down-dip response.
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This response is then fitted to the vertical half-plane nomogram
for the determination of its apparent conductivity-thickness value
and depth. 1t should be mentioned that without the dip correction,
the depth would be overestimated.

An alternate method for estimating the dips of longer,
tabular conductors, utilizes the peak amplitudes on adjacent lines,
see Figure G4. It is especially useful in multiple conductive
zones where the up-dip responses may be obscured or yield false
values due to the superposition of other nearby anomalies.

Note that the depth determination is made with the
assumption that the aircraft is at 120 metres above the ground
surface at the time of measurement. 1If the aircraft is above or
below the altitude of 120 metres, the depth determination can be
corrected by respectively, subtracting or adding'the difference in
altitude, within limits. 1In the case of Anomaly B, Figure Gl, the
anomaly was intercepted at an aircraft altitude of 131 metres.
Therefore, a correction factor of 9 metres must be subtracted from
the depth of the conductor, placing it at 21 metres below the
ground surface.

The homogeneous half-space, thin overburden and the dipping
half-plane 135° nomograms are used in the same fashion as that

described above for the vertical half-plane,
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To estimate the apparent strike length of a conductor, the
ends of the conductive trend must be determined. Modelling has
shown that the conductor ends are delineated by INPUT responses
having channel amplitudes not less than 40% of those typical for
the conductor. Responses with less than that of 40% are
attributive to lateral coupling effects and are not considered as
intercepts of the conductor. This is especially true for
conductors of higher conductivity. Subsequently, the strike length
of a conductor is equal to the distance between those responses

representing the ends of the conductor.
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APPENDIX H

MAGNETOMETER: COMPENSATION, SURVEY AND PROCESSING

Aircraft Magnetic Compensation

In order for a high sensitivity magnetometer system to
function without interference from the aircraft, it must be
magnetically compensated. The sources of magnetic interference,
produced by the aircraft are: a) eddy currents; b) aircraft
electrical system; c) induced magnetism; and d) permanent
magnetism. These sources of magnetic noise have distinguishable
characteristics on the analogue records and a ground and airborne
test will indicate the capabilities of the magnetometer

installation. By following established procedures most of the

-noise sources are eliminated.

a) Eddy currents are caused by movements of the larger
conducting surfaces of the aircraft in the earth's magnetic
field, whereby electric currents are generated, causing
magnetic fields. By placing the sensor at the greatest
practical distance from these surfaces and by not flying in
turbulent wind conditions, eddy current noise can be
minimized.

b) Aircraft electrical systems with varying loads can lead to
serious noise problems if consistent operations procedures
and circuit layout are not properly designed. The switching

of the aircraft's 28 volt DC to almost any component during

~Hl~




survey will create a variation in the static field existing
under normal operating conditions, The three component
compensator in the aircraft will see electrical system noise

as DC level shifts from a heading invariant datum.

c) Induced magnetic fields are produced by ferromagnetic parts
{mainly engines) in the earth's magnetic field. For a major
change in magnetic latitude, it is necessary to check for
variation of the aircraft's induced magnetic field. This is
also dependant on the aircraft's heading and altitude.
Compensation is accomplished by critical positioning of
permalloy strips near the sensor. These produce fields
opposite to the induced magnetic field of the aircraf£,

effectively cancelling it.

d) Permanent magnetism is produced by ferromagnetic parts
within the aircraft. Compensation is accomplished with
three orthogonal coils, through each of which an electrical
current is passed, to create a resultant stable field

opposite in polarity to the permanent field.

The compensation process has as its main objective the
reduction of heading errors. These may be checked by flying the
aircraft at survey altitude over a well defined non-anomalous
landmark in the four cardinal headings. In addition, the effects
of aircraft flight characteristics on the magnetometer install-

ation are simulated by performing roll, pitch and yaw manouvers.

-H2-




The aircraft has been originally compensated in Toronto,
Ontario, where the induced field has been cancelled. 1In the

survey area, a check is made to ensure that the permanent field

does not induce heading dependant, magnetic field errors.

MAGNETOMETER SURVEY AND DATA ACQUISITION

The magnetometer survey is an integral part of INPUT
operations, with no special procedures being required; with the
exception of a ground magnetic recording station to monitor daily
diurnal variations. The diurnal survey specifications relate to
the control line spacing to minimize the possibilities of
erroneous contours in area of low magnetic gradient.

The maximum diurnal gradient permitted is 20 gammas change
within 5 minutes. ‘The maximum control line spacing allowed is 8
kilometres. Where possible, control lines are routed through
areas of low magnetic gradient over easily identified topographic
points. As the time for the survey aircraft to span two control
lines is approximately 2 minutes, a maximum diurnal anomaly of
4 nT (nanoTeslas) may exist after the data has been levelled.

The daily variation of the earth's magnetic field is
monitored and recorded with a Geometrics G-826 Base Station
Magnetometer and a GULTON or Hewlett Packard Strip Chart Récorder.
The recorder has a 10 cm. chart width with a 100 nT full scale
deflection, providing scaling of 1 nT/MM. An event marker

provides time reference marks every minute. The chart speed is

. set to 20 cm/hour, with magnetometer readings taken every 4 or 10

seconds.
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These readings may be digitally recorded using a portable data
acquisition system synchronized with the aircraft data system, if
regquired.

The magnetometer readings in the aircraft are recorded every

second onto industry standard, 9-track tapes using the IBM NRZI

Format.
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10250 B i3, 050 g i 399 2 - - - - 4.71 119 -
10286 C . G F i 261 - - - - - 4,69 117  Z01.9Z 16
10250 D ZGE,8LO P Z 23 B4 - -~ - - 5.22 tio0 -
10250 E 004,150 f @ 320 78 - - - - 1.7 1z -

236 o1 - - - - i.6

10260 A 316,250 F Z 149 -
10260 B 317,850 3 Z w7n 109 ~ ~ - - 1.2 131 317.88 1%
10260 C 318,475 F 3 441 27 45 - - - 3,50 121  31B8.5% 10
10260 D 319,550 3 2 454 G - ~ - -~ 1,39 124 -
10260 E IZG.ZE5 2 852 27 - - - - 1.15 116 -
16270 A 2 558 G - - - - 1.85% 1zz -
10270 E F 5 703 13Ig - - - - 1.7 125 -
10Z70 C 5 % 474 7 - -~ - - 1.6 133 -
10270 D g 7 257 2 - ~ - - 1.84 134  I24.48 10
10270 F F 2 251 77 - o~ - - 4,44 133 -
10570 F F 7 24E i - - - - 2,05 14% ~

02RO A F < 24E s - - - - 1,55 a2 -
10280 B F 3 SE4 5% 54 - - - 4,14 127 -
C ? iB7 10 - ~ - - 3.6 125 241,20 10
D £ 420 102 - - - - 280 13B -
10280 E & @ 485 100 - - - - 2.2 138 -
10zRG F F ¥ 77 168 - - - - 1.0 115 245,15 ie
16280 6 F z 405 100 - ~ - - 4.B9 11& -
10250 A F g 665 1&1 - ~ - - .04 1Z5 -
10290 B F £ oED S& - - - - 1,18 1Y5 -
10250 C & £ 4132 &5 - - - - 2,25 1 -
10290 b F Z 280 108 - - - - 1.B8 124 -
10250 E F Z 5 9 - -~ - - 27 1IB -

& 1 1z - - - - - 1.41 14Z -

Pz 590 138 - - - - 14 122 -
5 @ 673 123 - - - - Z.B3 1Z0 -
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Nl NOMNnern vevelopme = lipie) i p— P
\~ &—=and Mines {Geophysica!, Geological, S A exceeds space on this form, attach.a hist.
= . . Note: — Only days credits calcHa whe
Ontario Geochemical and Expenditures) LF SExpenditures” stction mo F e
. . . in the “Expend. Days Cr.” colygns.

. \. Mining Act 7'?' 7 742— Do not use shaded areas below.
Type of St . B Township or Area

=1 ENE  INOPeT M AND MAGNETIC BRAPLTTE -~ 87 LALRLAT
Claim Holder(s)

Prospector’s Licence No.

CLEN AuptrNn RCSCuri(lS CimMi TCD T-iqIe

Address
Be>x 3?2 TiMmMINS oI 0

Survey Company Da't)im Survey {(from & tg) ;2 Tota! Miles of line Cut
g e\ ; ' 1 )
QUESTIZ Sunveys C/rITED Bov | Jo|l%V§o] Day | Mo. |

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

MARCEL (enN NG L3S0 VSWunNT RD 5 ISISSAUEAR ,enTAMIO L4NIH3

Credits Requested per Each Claim in Columns at right Mining Claims Traversed {List in numerical sequence)
Special Provisions : Geophysical Days per Mining Ciaim Expend. Mining Claim Expendg.
| Claim Prefix Number Days Cr. Prefix | Number Days Cr.
For first survey: \ i — rama
| - Electromagnetic . i 7. . "
Enter 40 days. (This See lalf ckcalc) m / s/

includes line cutting) - Magnetometer PO C ]

For each additional survey: - Radiometric o

using the same grid: R |

- Other .
Enter 20 days (for each) |
Geological
gre=~—=" {"Geochrical T TY
H ' R
Man Days 1o - PP - .
b Geophysical i:* 11 ) Dé.":i:f' ,
Complete reverse side R ! :
- Electromagnetic B o

and enter total(s) here

" . .
[ 4 Adaa, g %A ” et
! ’DU; %gnejd’n’nuer
i

- Radiometric

- - Other

Geological

Geochemical

Airborne Credits

Days per
Ciaim
Note: Special provisions Electromagnetic 3 O Y
credits do not apply R E c HY E,
to Airborne Surveys. | Magnetometer 30
145m ’7“";"‘5 Radiometric \;;\5.‘1' - j(za7
Expenditures {excludes power stripping)
Type of Work Performed
1
o [7INING LANDS SECTJON
Performed on Claim(s) -
Calculation of Expenditure Days Credits ;i A,
Total ;
Total Expenditures Deays Credits
$ ‘ + |15 = Total number of mining
claims covered by this I 3 [
Instructions . report of work.
Total Days Credits may be spportioned at the claim holder’'s -
choice. Enter number of days credits per claim selected For OffIEe Use Only

in columns at right. ‘gg;:)"g:gs Cr.|Date Fﬁﬁeeol 6 1986 ‘%19 Faford(i)
e LAN AN

ate Recorded Holder or Agent {Signature)} W Date Approved as Recorded yLector

Dec 3/56 | M psts. Coine /\ Y >

1oe =~ A{ M &75// 67 !

Certification Verifying Report of Work N/ ~ S A | S
| hereby certify that | have a personal and intimate knowledge of the facts set forﬁ: in the Report of Work annexed he&et(,h ving performed the work
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Persort Certifying

NADIA I inh

D

) 3 Date Certified Certitfied by {Signature)
BOX (63D TiripaiNS oriATUL PANTVE Dee 37/ % MNoctee Coe

1362 (85/12)




@iy stk sooicars
{ BRADETTE TOMNSHIP - 60 CLAIMS} Transderedte Glon Auden

CLAIM RBECORDED RECORD ING TOTAL DAYS EXPIRY
NUMBER HOLDER DATE : FILED DATE

864709 E. Passi January 23/86 0 January 23/87
864710 E. Passi January 23/86 0 January 23/87
864711 E. Passi January 23/86 0 January 23/87
864712 E. Passi January 23/86 0 January 23/87
864713 E. Passi January 23/86 0 January 23/87
864714 E. Passi December 31/85 0 December 31/86
864715 E. Passi December 31/85 0 Decearber 31/86
864716 E. Passi December 31/85 0 December 31/86
864717 E. Passi December 31/85 0 December 31/86
864718 E. Passi December 31/85 0 December 31/86
864719 E. Passi December 31/85 0 December 31/86
864720 E. Passi Decermber 31/85 0 Decenber 31/86
864721 E. Passi December 31/85 0 December 31/886
864722 E. Passi January 23/86 0 January 23/87
864723 E. Passi January 23/86 0 January 23/87
864724 E. Passi December 31/85 0 Decenber 31/86
864725 . E. Passi Decenber 31/85 0 December 31/86
863726 . E. Passi December 31/85 0 December 31/86
864727 . E. Passi December 31/85 0 Decenber 31/86
864728 , E. Passi December 31/85 0 December 31/86
864738 E. Passi December 31/85 0 December 31/86
864739 E. Passi December 31/85 0 NDecember 31/86
864740 E. Passi Deceamber 31/85 0 December 31/86
864741 E. Passi December 31/85 . 0 December 31/86
864742 E. Passi December 31/85 0 Decenber 31/86
864743 E. Passi January 23/86 0 January 23/87
864744 E. Passi January 23/86 0 January 23/87
864745 E. Passi January 23/86 0 January 23/87
864746 E. Passi January 23/86 0 January 23/87
864747 E. Passi January 23/86 0 January 23/87
876951 David Jones Decenber 18/85 0 EDecember?18/86 ¢
876952 David Jones Decerrber 18/85 0 " December 18/86
876953 David Jones December 18/85 0 December 18/86
876954 David Jones December 18/85 0 December 18/86
876955 David Jones December 18/85 0 December 18/86
876956 David Jones December 18/85 0 December 18/86
876957 David Jones December 18/85 0 December 18/86
876958 David Jones December 18/85 0 December 18/86

35




CLAIM
NUMBER

876959

876962
876968
876969
876970

876971
876972
876973
876974
876975
876976

879754
879755
) 879756

"o 879757
. a§ sfon 879758
Ny L0l 879759
Neims ome 879760

queoah’ "~ 879761
'Imf}udw 879762

l?Orlc'.m;

RECORDED

HOLDER

David Jones
David Jones
David Jones
David Jdones
David Jones
David Jones
David Jones

David Jones
David Jones
David dones
David Jones
David Jones
David Jones

P'
P.
P.
P.
P.
P.
P.
P.
P.

Mat thews
Matthews
Matthews
Matthews
Mat thews
Matthews
Mat thews
Matthews
Matthews

REOORD
DATE

December 27/85
December 27/85
December 27/85
December 27/85
December 27/85
December 27/85
December 27/85

Necember 18/85
December 18/85
December 18/85
Decerber 18/85
December 18/85
December 18/85

January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
January 23/86

101'AL
FILED

coooOoCQ (=N N = — =]

OO0 OO

AY >

EXP
DATE

Deceamber 27/86
December 27/86
December 27/86
December 27/86
December 27/86
December 27/86
December 27/86

December 18/86
December 18/86
December 18/86
December 18/86
Decenber 18/86
December 18/86

January 23/87
January 23/87 |
January 23/87
January 23/87
January 23/87
January 23/87
January 23/87
January 23/87
January 23/87
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OFFICE USE ONLY

G

On

Type of Survey(s) 73 L0 A06 € 1T (ot DD M i 91¢ - Sun VY’

M- 177G
Ministry of

Geophysical-Geological-Geochemical

tario

Northern Development
and Mines

Technical Data Statement

File

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT
TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.

Sy LA GT)

Township or Area £2/L4/(71¢ (
Claim Holder(s)_C ¢ Cr 1o £ (SCn( (£ L 1 170D

Survey Company Q4 (S7 il S ALY S
[CoidNINGS
(s o v (S courdt 0 ST ssnul st

Author of Report
Address of Author

Covering Dates of Survey M v 2 &

Total Miles of Line Cut

MINING CLAIMS TRAVERSED
List numerically

L ipergald

MA

Pic 1y (5

{linecutting to office)

SPECIAL PROVISIONS
CREDITS REQUESTED

survey.

same grid

ENTER 40 days (includes
line cutting) for first

ENTER 20 days for each
additional survey using

DAYS
per claim

Geophysical
--Electromagnetic
—~Magnetometer.
—Radiometric
—Other.

Geological

Geochemical

AIRBORNE CREDITS (Special provision credits do not apply to airborne surveys)

Magnetometer_ ‘{2 _Electromagnetic _“'¢/

DATE:_ 4-<ni/5 1

Radiometric

{enter days per claim)

Res. Geol.

Previous Surveys

File No.

Type

Date

Qualifications

SIGNATURE:_erdc. (oo

Author of Report or Agent

A1 (o

Claim Holder

------------------

..................

..................

..................

..................

..................

..................

------------------

..................

..................

..................

.................

-----------------

..................

..................

..................

........................................................

........................................................

........................................................

........................................................

........................................................

........................................................

................................................ IX IR RS NN
{prefix)
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................

-----------------------------------------------------------------

insufficient, attach list

TOTAL CLAIMS___/ S /)

837 (85/12)




GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS -- If more than onc survey, specify data for cach type of survey

Number of Stations
Station interval
Profile scale

Contour interval

)
=
>
o
&)

RESISTIVI

Number of Readings

Line spacing

Instrument

Accuracy — Scale constant

Diurnal correction method

Base Station check-in interval (hours)

Base Station location and value

Instrument

Coil configuration

Coil separation

Accuracy

Method: (3 Fixed transmitter

{3 Shoot back ) In line

(3 Parallel line

Frequency

Parameters measured

{specify V.L.F, station)

Instrument

Scale constant

Corrections made

Base station value and location

Elevation accuracy

Instrument

Method [J Time Domain

O Frequency Domain

Parameters — On time Frequency
— Off time Range
— Delay time

— Integration time

Power

Electrode array

Electrode spacing

Type of electrode




. ey

SELF POTENTIAL

Instrument Range

Survey Method

Corrections made

RADIOMETRIC

Instrument

Values measured

Energy windows (levels)

Height of instrument Background Count

Size of detector

Overburden

{type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)
Type of survey

Instrument

Accuracy

Parameters measured

Additional information (for understanding results)

AIRBORNE SURVEYS
Type of survey(s) L2 WL 2 7 €20 2302 BCANC  cre2ay C0f AND MAGRETTC Stavely

Instrument(s) DUCST e A p pd 2 il N j  2my . G ANPUTTS (ST CLC HETRCS €6 810 fefen H‘f]
(specify for cach type of survey)

Accuracy__ 4/ ""ﬂ] . S» K of o .d’g
(specafy for each type of survey)

Aircraft used /) Sl ? Sf:‘,lv'f‘-r’l M OPIY S 2C.

Sensor altitude___ % % imefr<z

Navigation and flight path recovery method

Aircraft altitude /Z { inedfig Line Spacing 1C0in

Miles flown over total area 276 filinedik Over claims only IR




GEOCHEMICAL SURVEY — PROCEDURE RECORD

Numbers of claims from which samples taken

Total Number of Samples

Type of Sample
yP P {Nature of Material)

Average Sample Weight

Method of Collection

Soil Horizon Sampled

Horizon Development

Sample Depth

Terrain

Drainage Development

Estimated Range of Overburden Thickness

SAMFLE PREPARATION

{Includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis

General

ANALYTICAL METHODS
Values expressed in: percent [
p. p- m. O
p-p-b. 4
Cu, Pb, Zn, Ni, Co, Ag, Mo, As,(circle)
Others
Field Analysis ( tests)
Extraction Method
Analytical Method
Reagents Used
Field Laboratory Analysis
No. { tests)
Extraction Method
Analytical Method
Reagents Used
Commercial Laboratory ( tests)

Name of Laboratory

Extraction Method

Analytical Method
Reagents Used

General
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o

. TURGHON STAKING SYNDICATE
y BRADEITE TOANSHIP ~ 60 CLAIMS]

CLAIM
NUMBER

864709
864710
864711
864712
864713
864714
864715
864716
864717
864718
864719
864720
864721
864722
864723

864724
864725
863726
864727
864728

864738
864739
864740
864741
864742
864743
864744
864745
864746
8647417

876951
876952
876953
876954
876955
876956
876957
876958

3%

RECORDED
HOLDER

E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi
E. Passi

E. Passi
E. Passi
E. Passi
E. Passi
E. Passi

RBOORDING
DATE

January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
December 31/85
Decerber 31/85
December 31/85
December 31/85
December 31/85
December 31/85
December 31/85
Decerber 31/85
January 23/86
January 23/86

December 31/85

Decerber 31/85

December 31/85
December 31/85
December 31/85

E. Passi

El
E.
E.
EO

Passi
Passi
Passi
Passi

December
December
December
December
Decerber

31/85
31/85
31/85
31/85
31/85

E. Passi
E. Passi
E. Passi
E. Passi
E. Passi

January 23/86
January 23/86
January 23/86
January 23/86
January 23/86

David
David
David
David
David
David
David
David

Jones
Jones
Jones
Jones
Jones
Jones
Jones
dJones

December
December
Decarber
December
December
Decenmber
December
December

18/85
18/85
18/85
18/85
18/85
18/85
18/85
18/85

? T ranstored 4o Glen Auden

TOrAlL: DAYS

COOUO oD OoOoOODOoOO O oo O OO0 OO OoOOoOoCOoO

COoOO0oOoOoCODOoO O

EXPIRY
DATE

January 23/87
January 23/87
January 23/87
January 23/87
January 23/87
December 31/86
Deceamber 31/86
December 31/86
December 31/86
December 31/86
Decemnber 31/86
Decenber 31/86
December 31/86
January 23/87
January 23/87

December 31/86
December 31/86
Decenber 31/86
December 31/86
December 31/86

December
December
December
December
December

31/86
31/86
31/86
31/86
31/86

Jdanuary 23/87
January 23/87
January 23/87
January 23/87
January 23/87

December
December
December
December
December
December
December

¥ Decerber:18/86

18/86
18/86
18/86
18/86
18/86
18/86
18/86




CLAIM
NUMBER

876959
876960
876961
876962
876968
876969
876970

876971
876972
876973
876974
876975
876976

879754
879755
879756
879757
879758
879759
879760
879761
879762

——

bOf'c:m;

RBECORDED
HOLDER

David
David
David
David
David
David
David

David
David
David
David
David
David

Jones
Jones
Jones
Jones
Jones
Jones
Jones

Jones
Jones
Jones
Jones
Jones
Jones

RBCORDING

DATE

December
Decamber
Decanber
December
Deceamnber
December
December

December
Decenber
December
December
December
December

27/85
27/85
27/85
27/85
27/85
27/85
27/85

18/85
18/85
18/85
18/85
18/85
18/85

P.
pP.
P.
P.
P.
P.
P.
P.
P.

Matthews
Matthews
Mat thews
Matthews
Mat thews
Mat thews
Mat thews
Matthews
Mat thews

January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
January 23/86
January 23/86

TOTAL DAYS
FILID

ocoocCcoOoo COoOOoCoOo oo

oo ooooooo

EXPIRY
DATE

Decanber
December
December
Decenber
December
Decemnber
Decanber

December
Decearber
December
December
December
December

January
January
January
January
January
January
January
January
January

27/86
27/86
27/86
27/86
27/86
27/86
27/86

18/86
18/86
18/86
18/86
18/86
18/86

23/87
23/87
23/87
23/87
23/87
23/87
23/87
23/87
23/817




.b-?

ST . LAVAENT

-7/

C léu m N u.mi)(’rg

[F6HT43
(GLYTHqg
(576490673
Ls7090 4
LS72bIbS
LG 769 bl
(276967
L8 2977
LW GTE
L8706 979
LETb9SO

LE7b IS/

(L7098 2.

(8T7049¢73

(g7700]
L.s77002.
L7003
L7700
LC7D008
L.GI700 @
727007
g1 00k
L $ 7720
Ls$770)0
Ccs77201]

Lss7270]2

LS770lbL
Le1007
(L$77 0(lS
LST772(4
LSI17020
L §$7702])
LS 1022
(5770173
C872701H
ts770Ts”
(8§?77°2bL
S0
L$77018
($770249
(297030
Ls771 76
C$77277
Lenl27g
($772279
L377250
L$272¢ ]
(377252
ﬁ????%j

(. §272.98
L7728
(97200

(37729 %
($727296
912297
L $77702
CS727103
(s77104
(F?77709
($777/0

L$77 71/
Ls27712
(82773
L1770y

(877 7S
L $I1T(k

CS$727271 9
C$72771y
(CS77771 9

(550473
(552497




-ur'ﬁ-r'

1 M54’

S O\ITARIO TR
MINISTRY OF NATURAL RESOURCESt.;;:.-}:
L ‘:t:JR\{EYS AND MAPPING BRANCH

} ,i - .

X I
.' N ey : 1
-0 B

Y .'- N
. o, \
IR

iy ./‘J' Tl

DIST}%IC S
" scare' me:hams=m

--,:‘--—“.j ;_- - 'f:*,.'. NOTE

_ 400 Surfuce Righfs Reservahon
"rloround all ques and Rwers. )

0
- a4
A
:5_.
)
LY - ,“\
' A
A ] ﬁosa .
; L -
\
\;—-\‘. =
Sl
i _

. e

‘47650 f!

. >
S?a’(ao:zmwmnbb‘fe'@ Qg

_____________ - - ,‘_ - I; — c-d— -~ _ _ ___L . i - H A ]_' -—_
' i ! ’ L’\" « 01 '.?" ?i - Lﬁl‘—‘- U-T_h 51 (‘a#i‘ Lﬁ'\ql s liﬁ:ﬁl '5* -\5 v\"l g : .
1y - AN > | b o, o Ly 1
< |3 DS 15’ XL sz_’]\bb‘”?-)g; Di% . a8 .“,\’\} Gy Q ' 92 {\ ‘{\ 4 a "P\qv) f\al ]("\ I 1\ v
: e e STttt o ,_“ .
iﬂ ¥ : } 1 }’\‘b 1 50:\’)" q‘}o’l: }%‘lﬂ\'s"\ _\qq“‘g J:a'l qg(“. c\‘\‘q q‘iu'l . 15
o A\ —_— -
- Ao Y 1’_78_bf?_:73L.’_if_I ;’f”ﬁ""l_t.:‘*“_ _.;‘6__ {f -4, T oy AT x ] L
B . ' y ' i i L
. [ i | \\-‘ ‘}\‘) }O‘B 40 40_?::‘3 !S—w‘]'\g")!%,‘n,q } ,\n“}b ,\o\’f\d\
: 973 30 AN A gy gt Eafd 12 [¥
_ 773“'% 119019, 375_&15[ snuff i 87 S:L,JT% 3 ‘e ® - - ;
. [ L i Ty ' L ool » G D
Vot o, G PR
g‘;su?-fmwwmozyl 37371..10’ 57%1' q‘f\ﬂ'} YR Lt s Jgﬁ PO
“;‘ T T T _”ffi““"‘—““_‘T__L‘L .

e R e e SR E
) B

A o k)
%,\qﬁb %1055 i,\k'“ l%qqaj Co,\‘\a‘ quya'

Y
b Skl
n - 3y
. e (7 g m“"oe o
=B o oreh
q,\\kq)' Y ,\q t\’\ qf\h\c‘)
OO Lt 'y A

L VLT T of .ma‘mﬁ-r-mqh’l

o1

’ A -p > o ' :
| P L o ‘\”"l Ok \7‘ ST 1‘&“ ad? A W
ﬁﬂn‘h%ﬂmc < 15971074 1 871473 '%’\m 8" A @« $_j % % @-*:3’\’- c“\o: Jq”\: @E’qﬂ'@,p -TL%M
LTI T 7T T ‘*I*r—-r‘— — r“"tr‘ti o v ! v T o : S
-1

o Raita i assss 1-‘%% A%
BN eT1W €77490] Y1611 1 §7078) R
T —r- -——n———-v---- S

HORTUBISE

g

—~g— -t

a1sd [Lmaaf
by $17651

ProvVINCE

?Lfgyﬁﬁql ap"o I%q'\“‘ 'iql\‘ﬂ’

T — ..._.._J - -t

§
&

LI\ ‘e"‘l"ll.'é?;l |
Ei%, £9¢753 I%'musqj :

s S

b

‘i"l"ILS\‘|

1
— — -

h

LR

lllll I

32EQSNESI29 2.9776 BRADETTE




[T

32EQSNEQ38S 2,.9776 BRADETTE

B

. X -.‘ X e :
CANé £ LLED " . '. . F . { \‘ ? "?# L i :‘- ' “ _.4' N S o -.'.-T\(
“ ParenTEd lano ; . ;«; A | O
LB . b B 2
< Crown LANE SALE | D LAKE WY 7
. . . . - “5 -~ 4 : ; T
‘ “.r‘ ‘e LEA‘SES w . * . },".. r 1 s} N ’ ‘. -
g Locarep, LanD . A ;‘ T v . 1
4 . License oF OccuraTion Llo. OCT s 6 1985 - % S K
- YL Mivine RicnTs Owey M.R.O i g ) _
. SUurRFAce Ricurs ONLY . SRO :‘.,v' i
N i Wl .
X < , { . e e - -
‘\ f‘ r m—_
-7 - I - T j i " ] T - — .
! ; \5%[ eL ol vq-I 0% al v >
Ll l LA li,"} b PN b o '
. - ’ t , .Gy L , \
g : 0|61I O'I?'D“i o 1. : ";]‘ 0\9-1j o"}11 o'
i c BT At e et et g g =
; § s Tty ettty Rl S o i Bt
: N R ) r;,bi— '.»4[ \?$| a2 o ° ‘
oo 4 | D\ l 0", bo‘ ) W0 X Vgl {2 eoadl
g : g gl bge "l'e BT 'I% N R ;
i - _— e B pesm— S — S N < - . —_— i O _ .
ol 1 ' s Rt . L L . A - { [
I \@{?l- {9(}’ ’5‘? - L%[‘ lfl \4;7 \’b‘z’ \rb\l L * 1I \TH 1?.53‘1-54' 4&3{1 /\’:Jq
_ A o 0 i‘LOoJS!‘EGOD“‘f’ g(,oow%sq‘ﬂ 35‘(‘1‘15%‘5‘]%?5 v 3‘“‘[": 1% |C\06 quL’ ’
- { —-l-’ '.—_L_ — -
AL A Ty .
fo P Sl A .
% b o
Q of
R L R B N
L SRR e
E K A ‘--qoﬁ ,qo"-’ [ROOY] ,
T iy R SR .
! ) W | ::\05
i - gb ]I" D!”) IC\D-}
3 Sl i
i o e - ‘.V'\o‘l b\ )
. 60 el o
l Q_.* _L_’IS?_'. _Lq..?.. —_—— ' f
| ¢ Pt
. !
N L) \ ! !
R < M ______.‘EE"i"ZiE_”Li‘E,‘”‘f’.“_ :
\"# L /}' L i L L ; f‘" L - -
I R ipranse ‘3!%5’“5!851903' KR ‘ N\
, . _t? 453-1‘- R f‘-fi”ij_ ] ‘\ {55150?|S5590‘5_‘-]3'_(-M_ -
AR : e M52 SO et .
. L 1 L | L i L\( L -E L ]
K LH“( ST gy 1y *4!5 51904l551905 .
1 o3t reree teassimease 1901 621008
i ; LY I | L _; e\ ] e i
: _ ' I: rsp '
: 1 ' 4Bs7|1:~4aaas : ! ; (-*’\\ FITCI NS IR il f
: ) : 737453 | le 1651918651912 ® | FrasTE: » ’
’ L B B 0y, N e R e 2 YL e e T T N .__J___iﬁﬁ‘-?‘_s 551‘-17 _____ [FTESTF 745D 651903851902
N R te |t 1 L-_II_L1] T Lo L, g L y - ;L"ﬁ%-_,_
I a4 'se8 rs'rz1 54‘aass ' P G2ra58,y t {
P 4 | 737445 1737444 737485 Iysras4 = 651915 stml_s;ma ,e«nsoo eaians ““"‘97 |5R1a96 tedis B !
| “”**_T‘E'—'—_T_’_‘f’,_#— JS I,__——il_"'“— L _“JIL__ }1* b el L&T” O
; Lo , ] ) l ) 642005 ! I . I l 6‘ b I m
. m&;l ]5433015453755543373 l ! X [ 5A8CT b'\l@bh E)E)M .
§ 2 | A 1737448 73‘4”_‘_8 4 737446 ! ] 642005(::20041642003 lsazooz qucimis.‘f... W - . m .
AT T e T T T T T T T T o T SCt TR AT TION D0 T T T T Tir T T TR TR T, |
: i 1 £ t { '
= ‘ ' ! : ! ' ! 548894, 349891 548888}548883[54883] RETRT AT ~|l 42909{‘ t 3 les 613467 1633460 Qs . :
EEE l:{,%v 1633632 [633633 6 323311'*?_35153 536957 1636956 | 5_59_5_:—53,_4'_?‘@&5_91_ N S I _r__f__ 1 £s4zoo 42008 | \ _‘Ez‘_’j°$"2' L_lisifff_ SO IR ,:_ | 2202
~ - ) T -rL L {1 —:L T L 1% it : } ' :r ‘ l_‘, ‘i'\\nl" e I.L ¢ - I Lt 5L . - ,IL IL_ . - C v \
S ’ ! 1 ‘ [ ; 1t ‘sasnoslsaspas suio'su ol rensnz) e S 1 b b ! ! ! P
; 1 - E:siszgs:.zf»g Pi‘zfa 53{35:1 J_ 9_&_12 tbS__"Bl P 15537 I553;0¢, 613408 133203 |_ T -. ~ ‘_.d_‘./ :{7_.:._.__5. _.—.r._,.LJ”_‘“__E.' ]63._338_(3 laaijz_o L'e:aim_s_ ;s_a;iu a1 54:01_7 Iif‘?f'”‘f_zo_‘: (642314 63346865001 1|§ ’*.5»4..1."‘9_3:”— . _
j ! ST P ¢ f r{. L U TR Lo e Lge Lo T P70 ] . ' S L te - Lo .
4 . . | 1 { I ¢ ! I I ) ; B i | L lL Pt !L |L i ' (33481 - Iassas‘r ChLES N
i | l i | « . 'grzzgT ! ’ i L e | !
4 ” : 2488459139 N ooises lsazedidssizes 15 31380 (791370833410 IBBHOT l633404 jez3e0) je2i298 192732 83 3390l633339| 33382 |533379‘s33512 le23491 |633484( 1633483 633476 633475 ___'5534.6_5 ei3aee g — [I-t
: R S R S ok’ O e g — - o BT 15332 _l____ O el peied b ¥ .z L_ + .
i S . F T:_ i 7L i L F |t l,L IL Ve bt IL' it fL |t i —:_L :L L {t iL \3 | . O S s
1 v ! I i | : £l l | '
¢ N | S . . | I | ! S
: i E 7 1524883591292 !59!3901391385 '59:334:591373 l:.ms?} [§33411 .ss}r;oi{ssa-ws lsasqoo"t_suzsg:sssass 633391 (633388 :Eu;e; le33378 |533373 !6334921;33435 533435}334771553474 [s33469 £33262 1633563 635458 [653455 135M _
o T B el e e e P I air it il Pt « il —— — o |
, : e L b ' I~ ju I |L N B |t e ~it (- L PN L L L L
; . W | i i 1 } i i €33392 1833387 I 3! 1 | I I X l 1 i Lﬂ
H : I 1 3 . : ' | s ‘
; - 82488j59i393 633630 _:_ssaeﬂ l-e-ﬁeﬁawaua“ fa“r) ll‘fh'ﬂl—miﬁz‘“'i oseion lerocer {Wszmu (caare laaﬂ: :333395 :f(\,_# =533384 Is ’633439'533435 lssastNe o 0 Esssan [s33471 633470 BI85 3%332]9?‘;& ’ O
0o - . Tt — ] e e e — T —— h-—nf-_. — ———— o b —_— i — —_— e gy e Al — - I - I S — ot — —— -— - . r
’- g L fL :L | L } j IL 1 . -:-L :L_‘ lL It |L' _j‘f:'g_ :L -II.L —LL . i[_L ’ :_L :1_ L l G%ér ql ?.'a"k’ [ :
e i {63410 (934193 % . . - 3 '
! a 1 [ | gagese | } 1= ] i | | . y s lo — |
i Z (52481 '59‘3141'5_33'_62 1533878 634198  534(97 1634196 634195 | . _!_634.9z_lem 633394 535393!/ Qaflf_s_ujs saﬁri‘iu_a‘rs le 3343&&3343':‘5_3_330 |ssi4?j ‘6. 3412.!.%3_ _Iﬂj: tg%ﬂ:, g To3ES S
P 23’59621236959“ n I it I I'- L i'- N ,{B" ' L 634393_‘L 634394% [ ] ‘-‘. )
e rescz | exes | vazos | 1 %Zm‘ " | gsarer < 7, 3 '
B 34204 ! 634205 34206 I £ o] &4 848760 | AssTo I8 L 112 2 3
g léss,aer 636960 |634205 ¢ | 1° ;_53420 eg&o-gl-e;ais m'iﬁ-ﬁ‘ﬁ Iﬁﬁm;ﬁﬂ-ﬁﬁil- | g'}’??\ﬁ'%—n}\“ ! qq‘.\-‘* s o boffj"?’ﬂ fﬂ"ﬁl 739) 37"3?0187I' O .
i e b e - — —_—— e — — — — —— —_— — = = mefe— —— _ '
i . —— 'L L F :L :—L ’L 1o L ‘ _ L 1 L ‘} '53___'_1-t-— ______ 1“5Fﬂ]5mﬁ 3’&99}' TR | 4\"’/‘
g ;$ ) A Vesazo7 |e3a226 | 634228 | 634224 i 1 634202l gr2as1 ta,200e lsq_ww Iaqaqm e‘:ﬂ?ﬁ; ig;i&m :sawar. '4§tL L-ﬂq,_nl_ﬂ,”
e - . 8 N '»C—B—iizzrim&‘ CEAELG |E24RHD GIATTE
i ~T . S0 | - P _ “_T'_“T"—#TJ—l—'__“_Jf_“'_m‘__'fT__llT— :_ LI =~ Igw.—l
* : L I t l L ' G?"[l‘;? I !: L L L I - l [ ' | : "~ LE' - g 3 ‘ e
- &3 &1 ¢34a39 | 2437 249978 § IHTIT | page | ‘ = Z A+
LT 634234634235 634236 1 w‘l@’&i j_m}-_e—;wjfma-}meﬂ_l 45975 1 S“"*qusm U gnper :4 E,"L 2 ' \ 3 i'ﬂ W .
N ) ) N ‘ } .' 1—_?d: —’:”‘E— ) | _L“_ iLm__ |l—_”_ jtL - |L | L8 : L I . ] [ | L .:L LS L34l:{9[634l?04?—”13_ % ; l-'\[ E Eé -5112 ;l'
. . . ' I
| IS i i lezsasa | ! [ ! ¢ [ { ( _| N 1;# . e 'l 1‘11"7 Lok 1
h ‘534246[63424T]634248 5| ‘“““’_:gqqu:s B 45903 :eqaerz : g4a9es :343«0 { gagaay | e+m;_;sasuzﬂigqgwi l"‘qua l«@:ﬁ\\ 0;{9 5_"_ AV ﬁ\} '\v'y'b| qqp'\: 1\_\3""“_;_. e X __‘_‘ LE 3 3} 31
i ' SR It S D < i " 'C T . o T T T T ¢C LA O ’ ‘1 i '
4 R :L S ! A v oo '|'L A @ 3 .|g i s*'ﬂz'sff 1""5’1 3 871 ﬁzqwﬁ mwﬁ 1" /
i - N 634255 | #4009 | . } U i, N N I | £ Yo ,(v ,.;\l . r“ —— | e 7“34 3‘111.:19 S
i . 4 634253[634254 i "1 99018 | 3%anT '.g-hq_a \8ag7a7 | 3G | 849995 |aagaqq | 34307 4 eaeu_‘ismss '5457&4 fﬂj lg')g 81"0- ’ﬂ”" ]8q’|?- 811;50 11,_4![81?14 ?777-"‘71-8, 7).4(;'
! ¢ o ““"I'—_TL—""'L_""-TL—— F AT WA T T T T T — _
e LT : ! P8 . 7 I T |l i il
) \ 1 : ' i : l s e Dl Vi g " '5 : ~}‘ 's" RS ¢t T -
; . . lezecoe | ' ] ! ' 1 i A% - a0 A 5 e i T
] 5 ( e39209 30260 134%1.5 19 Fago2t 3:1121 sg%_zo_ | B4%003 533002 |;34900l ' 832008 | gesevy | 898958 q - !,00'\% .q;]b qf)r] . °o \ 1 ,f11' | q’)" | %,‘q? Ig,{\ fﬂ‘llﬂ ig'ﬂL“f HT]U;ﬂg-,j ;,b3l9‘h:,b
) ' i ‘ "'L—h"{_ L e 1 - 1L (L ,_ L "" 1 17' ,ﬂ _/i : —‘b -__:“l-'-.q-—; i lq"— \ —' — = - - — 1= -:—“;- — -';'" - .3_7P g
. _ ) i - . 0 o ' Y P 3 o ¥ 7Le Rl ( 1 7
; sezes| - fsqwzr ' paieds 1 gacots | gaqozd | $4%007 | sa%006 s T "%,,\l i At -'S"c’ 1'1"\ @ 78u57 ¥ 3 . ] ‘873‘97 ! A ng‘
P B e - T 187 % e [T [ & masws f?ié?d??fb?fi_ _ g73e1 8" 0
: L [ ' & f = L . o« T T — - — - "'T = - - =
| AN e . ] ' o IELAghS v l__ d.. a, o2 - . ] - ‘ )
I - |gatozs ! : Y " ' I .-:Jf:*e A% "’ ! {.Q(J N ),;]Lf _qq‘;lb’ 92’; 57‘“" 587:5[’5:'5878[’”{ > f 191 (" v(
: - - R it et R 3 Lsay |, gawse &mzv_'éq‘i“f _tadsoos 18" § 1 - ¥ A 373&‘Pg7&sa?1&73¢72 £ 75 me eV AN e
J T L e A 20 %} o oD 1'_ "'""1 o ! e = == ek — — = -r e
i - i f ! ! y pu" ) { n ;’ )
I ¢ L (Baems srrr ot Lot 1T i%\.q |i 'ﬁo lq ’\ q‘%ﬂ‘!’ ] $’15;[| Qﬁqu! f’l l JW‘; &7?“? gy_' 7 873 75 #8
S A . 'i*f_ﬁ:_- _lt - ‘ ¥ 4 - ._ — _. o2 e _I_._'__g | ’J -- 'I‘" ymﬁ’pm "G? ,m,y“sqx 87%672
i\ ..' P = r E! ‘EEE“% ]D "V 5 '\’>r 2! - _ : . . — - - i .
: iy "3 et SRR L | (A YT p _ 77%73;?5?\”,7347 x?é’m} g'lg W81 M.
| £ e I
0 s "ssﬂ“‘ ! bﬁ : x"qb b I ./ lﬁ] ; L!Y‘
SN CHRTY ' ' |gg¢ A Mwﬂ‘f 3 -
A e H" ‘- ik -
! 3‘1 ‘\ﬁf;\ . o . e *’_ _________ - v
?l,ﬂ.‘ .\[.. . l\ :_‘,’. - 6 i?-w‘! 10 ,?=
N ¢ 2 A A | ,
] H S
e Vo ST b

1 t;.:)‘h"’j;l W N =D

) S : l/ : .
ﬂg\ﬁ MR RILLE

:" B cf’ t




o
c
B T e
o [ &
5 %-; ?h
0 'Oq- v‘o
, - 2 2
] z E E o rq:, = !@ =
o Z 5 a by - 9p) g © (.
- 253 e 2 SELSES 2 > (L]
o - A 2 % 3 2 £ 3 ) 5825 © 2383N0 0 o
— n W L] & 3 woosc
o CENCENCEE -2 SEC £ = oS5clca —— - ————— — -
e 2 2 6§ & o =22 g = cEnZZEc OIHVYLNO —
o 6 © o & 0O o0 5~ < = 6o EeBa o >
€ 2, $ 0§ § &2 2 g @ Ess oo < 82585, — ==
N Z2Z @ & 4 5 o © 889 ‘ SoRceL == L T~ Ll
>0 [=] [ o - Py [ a5z = ® & o - —
o 5 5 5 £ g2 £ < x5 3] e » 28,0 — G\ m
B2 Eiec N\ ¢ 5 35 & | f. 3
/g zz c o o 8 ¢ 8 \ 8 Z2Zmo Ll
_1 b 8 o o © 3 ¢E_GU ) =
O 2 2 8 8 t g Py o =52fk %) o | <
< & 2 2 T o . 5 J2SBE — O
pe: - - = - 5 z =358 9 w > Z
Q@ 2 3 T % T ® © @ T @ g s  §E 52 o8 = = e = P
E oW c = = [ c c E 3 8 = i W kx = e 3 —~ = LL] o
= < = [= C = = = 2 T = Jed o s u LEDQEg_ *_— o a
> F ® ©® ®© ® ® (o) S ¢ = = ¥amt g,7 W culong o > o
£ £ £ £ £ £ = E-X -— E L n £ SE £ 2 = pwzws g b ) w — =
n 6 b o o0 o6 O Z 5Ee > RO 93 285 s 9 B83EEC £ & ~ 1) e xr
b= £ T : b R h Z ZPcE3
yw T N ® % 0 © 3 £%8 e 2 Pieh sp Lagaay Fel S w gfE§EE S 5 = Q r = o o R
% o9 > oz o T mP Z5 Lk & egge 2E= 2 > S._NEE = w = = & — S =
= [VE]
e . £ & © | & 335288 5 = x —_ =2 Z o W 35
pd g - =1 T 2 £33 o o
o /|\ g E TN : = R ‘5“3 bt 35 O S
73] < - - 3 = [ o [ q
O w < 5 & ] H O m>o ¢ © " —_ -
W = Y H - B @ moPSsE O fid d - w L. P o g
o - W ¢SET=_ ) 7] L o - L =2
o c o c%f2w > — O -
n e o ¢ fe S6225 E > o — ; © o
w X € o [ £,¥%sE £ w 2 — @
<0 2 28 30§ B O ul z — =
c w &2 o = % °3 :2zEh2 o = |-— - N
o | 2 o < ) H S R N L e i
NE ) < w »
[ B P £ -
' "8 o T ., ©f— i 2 Qoo — L]
55 ¢ % » 8 ' afeotay = = O s =
< |$ e 'Eg > Llmccwo® 2 - > o n D =
a 2] :oamoum§ ()
Lit i3 2 &858 = >c oo a0l Y < t
o > S 2838 ® sog vp8582a 3 U x O
. o <=c < % cig | 2255t ess 3 z W
m . rowaSav € =
E'w C o a . S Co28dc o '\Do t
[ < o Q . B Pegdlegg 2 o x o
z . ¥ = e ) ( LJ I
= 25 we @ %) feNoed e ¥ o Y _
g &8 OF S o I JNE 0 Sia5iisd @ o N
= gw ° ot L2085 2% € z e — M
~ D (o) —UMDOD G . F lII
é’ SOJJDUNLDTDY g | G: M
w
Sey | - )
T
g5 < 1 =
I o
- : _ o .
[} g_; [@) g
¥ 3 g M
g w
&> = oM -
P < -
(@} i M~ ™
M ol w
& &
g <
x
=
(39
(o]
ju))
—l
ol
g
N
1o
o
-, 2 w8 N
% m¢p Y, — NOT10O01
EAE o st

orogr ; P z
"zoot af=——ugs g S02001%
| : b =1 iy aehd e SehE
A : T L b2 NCECQ!

NOE0OT
1 » - X . (:"
%HJV% | N i . —-_ [ ! S0¥00]
o N L
s08par ¢ 1 i =]
o 2 =¥ 4! vk sl b
NOZOOT ve o o . ool
g18001 . i o N_‘AVL"' .
NOBOOT ~ Y\l = l 518001
by m — ~ o
sggior = W T R R @ o mw|* so1 ~ $l0800T
§21 3 uW* i mﬂ\% Q :EI :,[I¢.-L . SUU I OI
Sy e BTN ’ Tt 9" ‘ ——“—*—'————:Lt:::::::;;::::::IJ 50101
m H B poey
L - i ] ma = ‘ e, . NOEIO!
R [—
NOETOT =2 l o st
a8 2D P L L .
S G | E —ad= L 0¥ 101

R g ~ N
N e — T @8 T, Na .,  ——— NOSIOT
SoSToT b e A : S ,.—‘_J//"ﬁﬂ_‘é- e e — B gp9Iot

IO w0
Nehoe % AR . ) R
: N @ :¢*F;———______,______.__-—-4 NOZTOT

NO/ATOT
SORI0T U%JZE oY 112 A 1 * L e - a
B \\ = T AT g S0B1Q1T
m o ~ [1:3 (=) R _*—L———__//‘l—/’_'
NOGIOI A e ! a3 : = A 1A8 —— ] s~ NOSIOI
500201 sl ——TEyc A =V . 28 «¥ 152 .
(-] [P
L o o] L 4 — ©
502201 o —as 1 adey R
o : 1 = :fqgggj——_éz s02201
NOEZOT  —— Zg8 S, 2 : s e — 4@ Noe2Ol
s0v201 B T \ax oy 048 R ' ﬁ*ﬁgiﬁwr—e—J sov201
NOGZ01 S —i0e \\ —ahe e S48 BRI EEESSer—-— NOSZ01
g0920T1 : L Sehye 1 g)@ R m'*. o | ~ N
SIE —~ E—q}* Ll 1 \and L _A\—m b ;:
NOZZ20T L dighy® | \ RPN fﬂ ® ii? e @ =¥ Lh méﬁ’ ! 809201
ARG \ s B2, 8 4B o8 “hB 2 %ypg 2.8 F
808201 — i ] f g 1 o L oV y, X - — i, aAno
——ae B o Pss s et D d€;?_____Jﬁﬁegﬁr]_,___qau——gqa SO8201N0L201
NO6201T — B \, LUR- SN & By S, @ =Y % o o o
w Y, + = qn=s i T@;/’_J‘,% a4, 2 - % Q
19E TR o = oNE o b L N
S00€0T X \ wox | S Mopr—e— 58— 30RSH|
1
o 8 o NOTEOT

NOTEQT : . S .
S0ZEQT o D - | T S st P e J 80ZEDI
— b NOEEOT

gee & >
b L Wt m
gD e rre T g IO IS gp
¥ RN

SOvEDT  —R L
\osca SOYEQT
o + NOSEOT
809€01  —H— S08EC!T
NOZEOT —-L . PG ) ] NOZEQT
808e0T © ———28 1 - . ! oY
(113 % x4 AgK %%%%II
0601 - ‘ ‘
%oovor ELY = S00¥01
(o]
@iﬁ?%‘ e 3 NTI#0T
pOT I
NOEVYQOT : - S0Z¥01
SoFY0l %ﬁﬁL—ﬁéf
S * SObv 0!
NOSYOT 2 NOSHO |
381200 I NOSHO |
S19v0l|
NOZYOT — sH—
: ] . - - A NOZ¥ 01
808¥01 L S : _ S0B¥01
NOBPOT = ) NOB+O1
800s0T S00s0!
—1  NO1G0T
NOISOI "'I' 51 . 'fSI
S0Z501 =0 yE oDy DL - P $0250T
NOSSO | l J’/’,ﬁﬂ@i arS ] % ©
sovggl ?f%*i a8t 7T . L ade 1éH’L:4§i§j£$§_______:f%fj NOESQT
© o w 80¥501

. gd\ﬁ n OA;& .5 \ I
NDSS0T BN 3 281 oY - ﬁﬁf ot - G
sresor H—EP e | g S =%% Sr——op—— 818801 . ygggg)
NOZSOT gk - v 2§i B . ! iefl, gt ——  Nozsor
¥ e aao, 3 , N oY b ¥ 012
608501 e — fh-; e “_i;’ \ o8 S0BS01
NOGS50T 51132;::t:%;§3iﬁ¢£ S Loigy® 7 S - I
SOUQUI ho st I} 8 Q |o’z \ | uN—’; @ - l E$ BIE; NDBSO
] & =4 s§2 \ | 2 log A3 . 500901,
No190T & i \ x o8 e 4 NOTSOT
R/ 2]
N I\d_ wn - W NOSQOY
Uﬂ t N E ~__ag? ,
s0¥90T =P ! 2 S0¥S0T
NOSS0! ] 2l o
S o g L 509901
NG£S01 ;FIJ%gi_____, \
Py T c \ | _L———  NO/SO!

19030KW

220

T T

32E@SNES309 2.9776 BRADETTE




Qe 3L13avHE 974672 GOCEINSEIZE
epeuen ouURUQO ebnessissiy

panwi] sheaing olsenpy ,_ | o - o | |

9861 AON 1 30| £208¢

31va ‘ON L33HS ON 3114 : . | |

&

W 0002 00t

S,

e

e g -

[
i3 0C03

000021 ’ e

e ——

QPPT,N\% OIYVLNO 4O S80UIACId
SdM1 IN3dNv'11S-3113avyd

il ama

S324N0S3Y N3IANY N3T9

.
-

AFAHNS & LNdNI IA MIN INHOSHIY | | T O . o ]

M ‘ . o L i FR < S S ;m@ .
w : STE RN o | CER - - ,
- 5260 ! “ N S ) - o
! o . L o .
AN3HNYTLS t -

OZobL

2ot IT

OIYYLINO

3383N0

I
s
ya

Y
T
L
i
1
hY
J
y
P
Fd
T
1
Y
)
Fil
Y
|
LY
S
1]
Pt =T

ol

Erat
HIAIN MYNVIIHYYH Y3ddNn

)
=
Z) L] |
_
Lm\.__m
1]
11 nnuo
d =
N %
A o

C

13780 _ 31130vyg

.,

<
.
L etnet

e

b

e

PANIWIT Y2uBasay 18buILeg JO HIBW dpe| paudisiBoy |
“Ayceabodol pue uianed

Joyanpuad ayl ypum aayiabol tadeys ARWouR ay) pue LoiRaLO0D dlloubew tAedsp
1U3ISURI) O 3lEs 3yl U0 PBSEQ 5) SJ0LONPUGD JO LOHBUIWLDSI(] SI0IONPURD Y30IRaE]
Ol UONIpPE v SJaAE) BUNONPUOS |BIUGZUOY §3BLNS-IBAU PUE UBPINGIBAQ AAIDND
-U0D 0} PUOCSAL |jm WBISAS, | NGNIBUL WBISAS LOIISINDDY BIBY $8UA8 002 1-508
¥a10U0g PUR JBI13WOsUBEW UOISSa081g UCI0LY £0§-6) SOUJOWOCIT) 3Y} PUB Wa)SAg
NI 2UIOGHR I NAN! (A W soisanpasfiulieg ayl yiim paddinba s1 jyesone gy

e
L S

S e et

NOESOT
SOpS01
NBBSOT
809501

S3LON JAiLdi¥OS3aa

NOESOT

02801
02901
S0v90t

o
“oN
¢t

—
o
az
~J
o
=

—_—
#61
619801,
ND/SOT
SOBS0T
ass

B N o B8

91

i
LIE

SOHBLUNUAT

A\

L

. r«,.,. 20 H\T
MOEOBT g9

— MOEOET

LoenoT LGLEDDT
IEW AlRWOUY

Buipiooay Jajawny pue IslowoisuBei | NdNI 2AllBIUSSaIday

-;.';,,_:—__“M

$3249W U1 J0§ONPUDD JO

m {(umouy uonosap) dig 101onpuc)H
doy o yidaq A

L — (UMOU% UoI204p pue apnpubeus)

dig Jotonpuon
LY SILEFIAYAW AV AW _
-—

112NPUOD JEDILIBA ‘ . S
T | - ,. |

SUOZ AAHINPUOD W

Ll.._u..w.\ (UonIULaP Jood)

CI90WNU 22USI240) Ylm ‘SIXY LCIDNPUOD —— o

JAGWNU &0uaisial (uolhuyap poob |
UbM ‘2U07 R2129)98 18GWNU 80UdI3}SS YHM 'SIxXy J0IONPUOY  =———— w
o1 P | _4

NOILVL3ddY31NI Sy

R el
.
.

AT

R S

S

3
1.
ELv.

A
4% 4

[

asuodsay

wddy spniduy 2 ou pauleq o g : 1
¢ " 7 kpoog asuodsay . L A
008t ; * anaubepw
-©- pajeInossy O
ACD.«m_:UAmO ON — "J'N) "~
{SUBWEIS) YIPIAK - oo Apwouy  9@SUCASSH ainynd
-ANAILINELOY) WWSIEdGY

e

e
*

+ 5

NCBECGT
800y01

SNOZEOT
’ G0BED!

{SPUODBS0IOHL OOEZ) 18UUBYD 9 s‘l I*

(SPUODISoIDIW OGLL) IBUUBYD & Jﬁ\ §L

{SpPUCLasoIoIW OOgL) 19UUBYD ¥ )Awl

{SPUODOs0I0IW DORB) |PUUBYD € Jﬂw $

(SPLD2BSCIZIW QOS) [BUUBRYD Z ;&W

.

1
s91 -

.

(SPUODISCIOIW QOE) [BULEBYD L .‘whm\ =

R

NOEIOT

AL

NOILYDIJISSY1O IASNOdS3Y ASNO4S3Y ISNOdS3d
IVAHILNI AVD3AA HD0OHQ34 W¥3d dig-dn  IVIDLHHNS

0
0
NOEDOUI

3SINd SWZ  STOSWAS ISNOASIH Mv3d  1NdNI T f ' S




g 2 2 3
) w
2 4 92 <«
s = F =
2 = 2 =2
g4 9 o «
[ I T S

8 & 3 8

BRADETTE-ST LAURENT TWPS

of ONTARIO ')')Cp
0 261

|
! |
{0

g

0!

oA

10/

50) 4y

LT




ZZZZ

o O O O

(S S
- . O G |
,,,,,,

= = Z
4 4 a o
© 0 o ©

won O D
o ] b

|
JJJ 0
o
©
u

VLA

| \\ )

Lo / \

N ! ' \l‘

c*o 2
/\o &
_—\_,_\ S

n | \ [
. LN \\
,g‘ AN |
ibiie
| I
i

W@S@J

|
\

/\ (

= %

- "'//

- '/ //'

' ///,,' 7 \ -““ \‘\.

[ s /'i/ - V- .
7 7 / T

Ry :
,’f':;.f’,'

e Yy l -

3 -

SO \ N

N @
%ﬁ @3 (@i

/
\

f ONTARIO
6000 QC/)??C”

Surveys Limited

TOTAL MAGNETIC INTENSITY SURVEY

BRADETTE-ST LAURENT TWPS

AR




