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I 
I 1. INTRODUCTION

I This report details the logistics and interpretation

of a fixed-wing airborne magnetic VLF-EM/Radiometric survey 

| flown for Noranda Exploration Co., Ltd.

  The survey was commissioned by Mr. John Gingerich of 

Noranda Exploration Co., Ltd. on April 22, 1988. Philip

I Salib, Manager Geophysics for Questor, supervised the data

compilation through to the completion of the project in July

I 1988.

_ The survey area consists of four blocks, comprising

' 1090 kilometres of traverse and control lines. These were

  flown between the dates of March 11 and March 17, 1988.

The project area is south of Dryden, Ontario. N.T.S,

  Map Sheet 52F includes the survey sites (see location map).
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2. OPERATIONS 

2a. Personnel

The survey crew was made up of experienced Questor 

employees;

Crew Manager/Data Technician - Joseph Arruda 

Pilot/Captain of Aircraft - C. Flammond 

Navigator/Co-Pilot - K. Wilson 

Equipment Technician - C. Kirkpatrick 

Engineer - D. Dawson

The flight path recovery, the final data compilation 

and drafting were carried out by Questor at its Mississauga, 

Ontario office. The magnetic and electromagnetic processing 

was carried out using Tesla-10 software and the results were 

computer drafted. The report was completed by P. Salib.

2b. Equipment

Britten-Norman Trislander, C-GOXZ, equipped with the 

following instruments was used for the survey:

1. Scintrix H6 CESIUM VAPOUR optical pumped Magnetometer;

2. Herz Industries Totem II-A VLF/EM Receiver;

3. Geometries GR800 spectrometer, GR900 Crystal Interface

Console, and 2,000 cubic inches of crystals;

I
! 
I 4. IFG Digital Data Acquisition System (includes time base

intervalometer and fiducial system) ;
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5. RMS GR 33 Analogue Recorder;

6. Digidata Model 1139 9-track tape drive;

7. Geocam 75 SF 35 mm. Camera;

8. Sperry Radar Altimeter.

Regular calibrations of the equipment were performed 

at the beginning and end of each survey flight. Details of 

the calibration procedures are given in Appendix D.

A Geometries 826 base station was used to monitor the 

diurnal variations.

2c. Production

The flight line spacing over the survey blocks was 

200 metres. Table 1 summarizes the kilometres flown during 

the survey operation.

Table 1

A B C D Total

Traverse lines (km) 486.1 158.1 199.2 159.6 1003.0 

Control lines (km) 45.4 12.0 21.2 8.4 87.0

Total lines (km) 531.5 170.1 220.4 168,0 1090.0

The survey was completed in twelve production flights.
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2d. Survey Procedure

During the survey, the aircraft maintained a terrain

  clearance as close to 60 metres as possible. In areas of 

substantial topographic relief or large population, the

  aircraft height may exceed 60 metres for safety reasons. The

  aircraft's air speed was maintained at 110 knots while on 

survey.

  The details of each production flight are documented 

on the flight logs by the equipment technician. The logs

I include the survey times, line numbers and fiducial intervals, 

as well as a record of equipment irregularities 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:

 j 1. airborne magnetometer data;

2. secondary VLF signals (both total field and quadrature

components) from two stations:

- Cutler, Maine (NAA - 24.0 kHz)

- Seattle, Washington (NLK - 24.8 kHz)

3. Radiometer results;

4. a record of the terrain clearance as provided by radar 

altimeter;

5. a photographic record of the terrain passing below the 

aircraft as obtained from a 35 mm. camera;

-4-



I
• 6. time markers impressed synchronously on the photographic

• and geophysical records to facilitate accurate positioning

on photomosaics;

• 7. ground base station magnetometer data.

• 2e. Magnetic Diurnal

• Diurnal variations in the earth's magnetic field 

have been recorded to an accuracy of jf 1 nT using a base

• station equiped with a Geometries G-826 Proton Precession 

r Magnetometer. The base station 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 any survey data would have been scrubbed.

I 

I

I 

I

The base station magnetometer was set up in a 

magnetically quiet area near the crew quarters in Dryden, 

Ontario.

2f. Data Recovery

• The flight path of the aircraft is recorded by a

• strip camera on black and white, 125ASA, 35 mm. film which 

is exposed continuously while on line. The aperture

• setting on the camera can be manually adjusted by the

operator during flight, assuring the proper exposure of the

I 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 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 where they 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. All analogue 

records are inspected for coherence with specifications. 

Recovery of the flight track is then carried out by 

comparing the negative of the 35 mm. film to the topographic 

features of the base map. Coincident features are picked 

«' and plotted on exact copies of the stable topographic base 

map on which the final results are drafted. Points are

• picked at an average interval of 1 kilometre. This

, corresponds approximately to one whole fiducial unit or 20 

| seconds. The picked points do not necessarily fall on whole 

ml f iducial numbers. 

™ 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 gaps and other deficiencies are 

usually flown on the following day.

-6-
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3. DATA COMPILATION 

3a. Products

The survey consisted of four separate survey blocks. 

The data are individually presented on one map sheet each, 

for each of the parameters.

The products delivered by Questor to Noranda 

Exploration Company, Limited include:

1- Unscreened master photo-mosaic, scale 1:20,000;

2- Total field VLF contour maps on a photomosaic base, 

scale 1:20,000;

3- Total count Radiometric contour maps on a photomosaic 

base, scale 1:20,000;

4- Potasium channel Radiometric contour map on a 

photomosaic base, scale 1:20,000;

5- Three copies of a Logistical report.

-7-
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3b. Flight Path

The flight path recovery, done at the base of survey 

operations, was shipped back to the main office where it was

• accurately digitized on a flat-bed digitizer using the

picked point coordinates. The recovery was 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 were examined for contour

irregularities that could be attributed to recovery errors.

• ^c. Magnetics

A Geometries 826 Proton Precession Magnetometer was

•^' operated at the survey base to record diurnal variations of

the earth's magnetic field. The clock of the base station 

I was synchronized with that of the airborne system to permit

•j removal of diurnal drift. Any subsequent leveling changes 

can be made utilizing control line crossing differences.

• The corrected data are then interpolated onto a

regular grid using a cubic spline technique. The resulting 

I grid provides the basis for presenting the magnetic

•j contours. The total field magnetic data are presented as 

contours on a 1:20,000 base map.

I 
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I 
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3d. VLF/EM

The VLF maps of the four areas record the total field 

component of the secondary VLF signals from the station at 

Cutler, Maine (NAA - 24.0 kHz). These results have been 

plotted as filtered total field contours.

The VLF method is sensitive to the angle of coupling 

between the conductor and the propagated EM field. As such, 

conductors which strike towards the VLF station will usually 

yield a stronger response than conductors which are nearly 

orthogonal to it. VLF/EM anomalies are not EM anomalies in 

the conventional sense. EM anomalies normally reflect the 

eddy currents induced in a conductive body by the primary 

field. VLF/EM anomalies, however, reflect the effects of 

current gathering, which is a non-conductive phenomenon.

The primary field from the transmitting station sets up weak

|! 
currents which flow in the bedrock and overburden. These

•j currents tend to gather in low resistivity zones such as may 

be caused by massive sulphides, faults, shears, river

• valleys, or zones of conductive overburden.

The total field yields peaks over VLF/EM current 

concentrations, while the quadrature component yields

•j crossovers. VLF anomalies which appear to transect the 

magnetic data, and those VLF trends which appear to be

• truncated or offset, are often due to fault or shear zones.

I 

I 
I
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3e. Radiometrics

The four channels of radiometric data collected over 

the survey area reflect the count rates from 'windows' on 

the gamma radiation spectrum in the vicinity of the 

photopeaks of interest.

The gamma radiation spectrum of the complex uranium 

and thorium decay series contains numerous photopeaks over 

the range from a few KeV to 2.8 MeV. The key photopeaks for 

separating the uranium and thorium contributions are 1.76 

MeV (representing Bismuth-214) for uranium and 2.62 MeV 

(representing Thallium-208) for thorium. The other 

photopeaks in the decay series of uranium and thorium are 

either of too low energy {and thus strongly attenuated in 

air) or they cannot be readily resolved by the detectors 

either from one another or from the Compton scatter 

background.

Potassium (K-40) possesses a single photopeak at 

1.46 MeV and is a major constituent of most rocks. The 

relative potassium content of most rocks falls between 0.1% 

and 10%. Neither uranium or thorium are major constituents 

of common rocks. The uranium content ranges between 0.4 PPM 

and 4.0 PPM while that of thorium is about 4 times greater 

than uranium. The total and relative amounts of each radio 

element varies for different types of rock formations and as 

such can be used as an aid to geological mapping.

-10-



4. ConclusionsI
_ This survey consisted of four blocks comprising 1090
I ~
m k ilometres of traverse and control lines. These were flown

8 between the dats of March 11 and March 17, 1988.
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Respectfully Submitted, 

QUESTOR SURVEYS LIMITED

Terence J. McConnell

For

Phillip Salib

Manager, Geophysics
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I APPENDIX A; Magnetometer

SCINTREX H6 CESIUM MAGNETOMETER

• The airborne magnetometer is a Scintrex H6 Cesium

sensor which operates on the principle of optical pumping to 

| produce a measurement of the total magnetic intensity. It

• has a sensitivity of 0.01 gamma and an operating range of 

17,000 gammas to 99,000 gammas. The H6 incorporates fully

I 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

• 25,000 nT, and for this survey has an absolute accuracy of 

0.1 nT at a 0.1 second sample rate. The sensor is oriented

• to optimize results in a low ambient magnetic field. The

sensor housing is mounted in the front section of a pod 

| mounted beneath a long nose boom. A 3-term compensating

•' coil and permalloy strips are adjusted to counteract the 

effects of permanent and induced magnetic fields in the

I 

I 

I

i 
I 
I 
I

aircraft.
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I
I APPENDIX B; VLF-EM Receiver

HERZ INDUSTRIES LTD. TOTEM 2A 

I The Totem 2A VLF electromagnetic airborne receiver

measures the total field and vertical quadrature components 

I of the magnetic field radiated from VLF radio transmitters

• (one or two stations can be recorded simultaneously). The 

output of the receiver is + 1.0 volt for a change in field

• strength of + 100%.

These components are digitally recorded with a 

| sensitivity of 0.1%. The frequency range of the receiver is

I

i 
i
i
I 
I 
i 
I 
i 
i 
i

from 15 kHz to 25 kHz, selectable in 100 Hz steps. A 

built-in spherics filter reduces the noise contribution of 

impulse type interference. General noise levels depend on 

the availability of a suitable station of reasonable signal 

strength. Ambient noise exceeds the internal noise of the 

system and generally is in the neighbourhood of 1% or better 

when in the presence of a strong station.

The total field tends to yield peaks in field 

strength over VLF current concentrations of the selected 

frequency. The quadrature component tends to yield 

crossovers. The quadrature polarity is defined by the 

direction of flight, relative to the field.

One obvious advantage of dual frequency operation is 

that primary transmitter sources can be selected to ensure 

good coupling with conductors in any orientation. Stations

-13-



are usually selected so as to measure one primary magnetic 

field which is parallel to the flight lines (inLINE 

station) , and one field which is orthogonal to the flight 

line direction (ORTHO station). Using this convention, it 

is found that the LINE channel response best delineates 

conductors which strike 90° to the line direction, and the 

ORTHO channel response best delineates conductors which 

parallel the line direction.

This can be simply summed up by noting that 

conductors which strike towards a VLF station will usually 

yield a stronger response than conductors which are nearly 

orthogonal to it.

The sensor itself is housed in the rear section of a 

pod which is mounted beneath a long nose boom.

-14-



APPENDIX C; Spectrometer

GEOMETRICS MODEL GR800 SPECTROMETER, GR900 CRYSTAL INTERFACE and

TWO GAX 1000 CRYSTAL PACKS

The spectrometer system is configured for the 

detection of four energy windows of the gamma radiation 

spectrum. These windows are as listed below in Table C-l. 

The count rate from these energy windows is recorded in both 

analogue and digital form. The sampling interval is once 

per second.

Table C-l

Spectrometer Channel Description

Photo Peak

Channel 

K-40 

B-214 

Tl-208 

Total Count

Center 

1.46 MeV 

1.76 MeV 

2.62 MeV

Window Width 

15% 

15% 

15% 

Counts Above 1 MeV

Notes: i) 1 MeV is one million electron volts 

ii) Bismuth-214 is used for detection of

Uranium

iii) Thallium-208 is used for detection of 

Thorium

-15-



I
I Analogue data, as presented on the RMS chart

• recorder, is corrected in real time for Compton Scattering 

using coefficients which are checked at the beginning and

• end of each survey flight. System dead time, where gamma

events are not counted, is in the order of one-half of one 

I micro-second per sample and is not corrected for.

• Digital data, as presented to the DigiData tape

drive, is in raw form. Post processing is used to correct

• the data with respect to background radiation, Compton 

Scattering and variations in survey altitude.

I 
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I
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I
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APPENDIX D; Calibration Procedures

Calibration of survey equipment was usually 

performed at the beginning and end of each survey flight.

The continuous chart speed of the RMS Analogue 

Recorder was set at 15 cm./minute.

The magnetometer data are 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 radar altimeter is calibrated so that 

an altitude of 60 metres is positioned on the line 11 cm. 

from the bottom of the analogue record. This was the 

nominal flying height of the survey, wherever relief and 

aircraft performance are not limiting factors. One 

centimetre above the 60 metre level corresponds to an 

altitude of 91 metres and one cm. below correlates with 

30 m. in altitude.

The VLF-EM receiver output is manually calibrated 

during the ferry flight to the survey area. At altitude and 

out of ground effect, the receiver response reflects only 

the primary field strength. Using potentiometers, the 

output voltage for each channel is set to 1.0 volts. Any 

subsequent variation in field strength due to secondary 

sources is measured as a percentage of the primary field. A

-17-
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10% variation is represented by an output change of 100 mV.

Spectrometer tests and calibrations are performed on 

a regular basis and are recorded in both analog and digital 

form. These tests, which are clearly annotated on the 

operators flight log, are as follows:

Test and Purpose

ATMOSPHERIC BACKGROUND 

MEASUREMENT: to determine, at 

an altitude well above ground 

influences, the radiometric 

value in the atmosphere for 

all channels.

STRIPPING CIRCUIT TEST: to 

confirm the correct setting 

of the analog record coeffi 

cient values for the Compton 

Scattering components. Both 

Uranium and Thorium tests are 

done.

When Done

At the beginning and 

end of each production 

flight.

At the beginning and 

end of each production 

flight.

-18-
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Minimum once per day 

or at the beginning 

and end of each 

production flight.

At least once during 

the survey.

RAINFALL SUPPRESSION AND 

SYSTEM PERFORMANCE TEST: 

to determine the degree of 

attenuation of radiation 

from the ground due to short 

term accumulation and evapora 

tion of rainfall. System 

performance evaluation can 

also be achieved.

ABSORPTION COEFFICIENT 

CALIBRATION: to provide 

data for calculation of 

altitude compensation 

factors.

Because of the relatively large distance between the 

crystals and the operators seat, the radioactive samples 

were stored in the aircraft. A lead box was used to store 

the samples during the survey flying. This made it possible 

to do the stripping tests in the air during the ferry flight 

to the survey area.

The atmospheric test was done typically at 3000 

feet above ground level.

A test line was chosen to the south of Dryden. The 

line starts out over land, continues over a large lake and 

over islands in the lake, then continues over land once
-19-
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again. The islands provided a reliable navigation fix for a 

repeatable source of radiometric data. This made it 

possible for the operator to accurately verify system

• integrity and the degree of rainfall suppression, if any.

The same test line was used for the absorption

| coefficient calibration. The test line was flown four times 

at altitudes of 300, 400, 500 and 600 feet.I 
I
I 
I
I
i 
I 
i 
I 
i 
i

i

i 
i
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Channel 
Name

MAG 2

MAGI

LTOT

LQUAD

OTOT

OQUAD

ALT

K40

B214

Tl

TC

APPENDIX E; The Flight Records

Analogue Profiles

Parameter 

Magnetics, coarse 

Magnetics, Fine 

VLF-Total: Cutler 

VLF-quad: Cutler 

VLF-total: Seattle 

VLF-quad: Seattle 

Altimeter 

Potasium 

Uranium 

Thorium 

Total Count

Sensitivity 
per mm.

50 nT 

1 nT 

1.25% 

1.25% 

1.25% 

1.25% 

10 feet

10 Counts/sec/mm.

5 Counts/sec/mm.

5 Counts/sec/mm.

25 Counts/sec/mm.
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APPENDIX F; The Survey Aircraft

The Trislander is a short take-off and landing 

aircraft. The configuration of the aircraft provides for 

easy installation of equipment and extra fuel capacity. 

These factors have proven the Trislander to be a reliable 

and efficient geophysical survey aircraft.

Manufacturer

Type

Model

Canadian Registration

Britten-Norman Trislander

BN2A

MKIII

C-GOXZ

Modifications:

1) Nose boom capable of housing both the VLF sensor 

and magnetometer sensor;

2) Long range cabin fuel tank: 6 hours of air 

time;

3) Camera and altimeter ports.

-22-
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APPENDIX E: The Flight Records

Analogue Profiles

Channel 
Name

MAG 2

MAGI

LTOT

LQUAD

OTOT

OQUAD

ALT

K40

B214

Tl

TC

Parameter 

Magnetics, coarse 

Magnetics, Fine 

VLF-Totals Cutler 

VLF-quad: Cutler 

VLF-totals Seattle 

VLF-quadt Seattle 

Altimeter 

Potasium 

Uranium 

Thorium 

Total Count

Sensitivity 
per mm.

50 nT 

1 nT 

1.25% 

1.25% 

1.25% 

1.25% 

10 feet

10 Counts/sec/mm.

5 Counts/sec/mm.

5 Counts/sec/mm.

25 Counts/sec/mm.
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Ontario 2.12^6 BUCHAN BAY (EAGLE LA
300

Ministry of
Northern Development
and Mines

Ministere du 
D^veloppement du Nord 
et des Mines

Mining Lands Section 
3rd floor, 880 Bay Street 
Toronto, Ontario 
M5S 1Z8

Telelephone: (416) 965-4888

April 19, 1989 Your file: W8901-30 
Our file: 2.12076

Mining Recorder
Ministry of Northern Development and Mines
808 Robertson Street
P.O. Box 5200
Kenora, Ontario
P8N 3X9

Dear Sir:

Re: Notice of Intent dated March 6, 1989 Geophysical 
(Electromagnetic, Magnetometer & Radiometric) Survey 
submitted on Mining Claims K 1004920 et al in the 
Buchan Bay Area.

The assessment work credits, as listed with the above-mentioned Notice of Intent, 
have been approved as of the above date.

Please inform the recorded holder of these mining claims and so indicate on your 
records.

Yours sincerely,

W.R. Cowan
Provincial Manager, Mining Lands
Mines & Minerals Division

Enclosure

cc: Mr. G.H. Ferguson
Mining and Lands Commissioner 
Toronto, Ontario

Noranda Exploration Co. Ltd. 
Thunder Bay, Ontario

Resident Geologist 
Kenora, Ontario



Ministry of
Northern Development
and Mines

Technical Assessment 
Work Credits

D»t«

March 6, 1989

File

2.12076
Mining Recorder^ Report of

tWSlfr-30

Recorded Holder

NORANDA EXPLORATION COMPANY. LIMITED
Township or Area

BUCHAN BAY
Type of survey and number of 

Assessment days credit per claim
Geophysical 

i p

M^gnetonr"'" . 1 ^ days

1 0

(mh'Cfld p/>|arj»fltl<in . day*

Section 77 (19) See "Mining Claims Assessed" column 

fienlrvgiral days

Genrhemiral . rfcys

Man days Q Airborne (3 

Special provision | | Ground I I

Q< Credits have been reduced because of partial 
coverage of claims.

[~] Credits have been reduced because of corrections 
to work dates and figures of applicant.

Mining Claim* Assessed

K 1004920 to 24 1ncl. 
1004926

Special credits under section 77 (16) for the following mining claims

No credits have been allowed for the following mining claims

Q not sufficiently covered by the survey Q insufficient technical data filed

The Mining Recorder may reduce the above credits if necessary in order that the total number of approved assessment days recorded on each claim does not 
exceed the maximum allowed as follows: Geophysical • 60; Geologocal - 40; Geochemical - 40; Section 77(19) • 60.

828 (85/12)



Mmistiy ol
'Northern Development 

Minps
OMmio

flndMii

Report of Work
(Geophysical, Geological, 
Gcochrmical and txpcnditul

itfuctlom: -

W8901••"• ••»
Mining Act

Please lypr 01 ptmt
If numbiM of mining clnim* iiawnnl 
pxceeiis ipacr on this foem, mtnrh K l ist 
Only tlnys credits colcuintrd in \ \\r 
"Expendituies" section mnv br rntncil 
in the "Expend Days C'." columns 
Do not use shaded nrens l)Claw

Clmni

> ot Su 1 vpy(«)

Airborne EM, Radiometrics & MAG

Noranda Exploration Company, Limited

P.O. Box 2656, Thunder Bay, Ontario P7B 5G2
Su'vpy Company

Questor Surveys Ltd.
Nnmr and Address o( Author (of Geo Technical report)

John Gingerich, P.O. Box 2656, Thunder Bay, Ontario P7B5G2

T<jwn»htp o> A»«fl

Buchan Bay G-2573
Pto*ppctor'» Licence No.

A 34387

Date of Survey (from & to) ^Total Miles of linp Cut

dL9l.ft5l.8fi. 0^,04,188.

Credits Requested per Each Claim in Columns at right
Special Provisions

Foi first survey:

Enter 40 days. (This 
includes line cutting)

Foi each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter total(s) here

Geophysical

• Electromagnetic 

' Magnetometer

• Radiometrir

• Other 

Geological 

Geochemical

Days per 
Claim

Geophysical

- Electromagnetic

Days per 
Claim

RECE

JAN 2
Radiometric

71989
Othef

.LMINING LAN'CTSECTION
I Gcochemical

Airhome Credits *SubJ6Ct' tO

reduction
Note: Special provisions i Electromagnetic 

credits do not apply j

Days per 
Claim

20
to Airborne Surveys. Magnetomete'

Radiomeir ic

20

20
Expenditures (excludes power stripping!
Type of Work Performed

Perlormed on Claim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

Instructions
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date

January 19,1989
Recomrd Holder or

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)

1004921-

1004922
.0004923-
4004924
.4004926

Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days O. 
Recorded

i*Approv«d-«'Recorded

1 hereby certily that 1 have B personal and intimate knowledge of the facts set forth in the Report 
or witnessed same during and/or after us completion and the annexed report is true.

Name and Postal Address of Person Certifying

-Ronna -?. Ter^ie, P.O. Box 2656, Thunder Bay. Onta£Lo_EZB_

1 Januarv

of Work annexed hereto, having performed the work

«;r:2 -̂ ?

19,1989 '
CerUKpjf'by (Signature^ jj 
^^ *J •*/ 

^E, / S^ .



Ontario

Ministry of
Northern Development
and Mines

Ministere du
Deveioppement du Nord 
et des Mines

Mining Lands Section 
3rd Floor, 880 Bay Street 
Toronto, Ontario 
M5S 1Z8

Telephone: (416) 965-4888

March 6, 1989 Your File: W8901-30 
Our File: 2.12076

Mining Recorder
Ministry of Northern Development and Mines
808 Robertson Street
P.O. Box 5200
Kenora, Ontario
P8N 3X9

Dear Sir:

Enclosed is one copy of a Notice of Intent with statements listing a reduced rate 
of assessment work credits to be allowed for a technical survey. Please check your 
records to ensure that the recorded holder is correct. If it is not, please photocopy 
this letter and attached Notice of Intent, and forward to the new recorded holder. 
In approximately thirty days from the above date, a final letter of approval of 
these credits will be sent to you. On receipt of the approval letter, you may then 
change the work entries on the claim record sheets.

For further information, if required, please contact Dennis Kinvig at 
(416) 965-4888.

Yours sincerely,

W.R. Cowan
Provincial Manager, Mining Lands
Mines and Minerals Division

DK:jc 
Enclosure

cc: Mr G.H. Ferguson
Mining & Lands Commissioner 
Toronto, Ontario

Noranda Exploration Company, Limited 
P.O. Box 2656, 
Thunder Bay, Ontario 
P7B 5G2



Ontario

Ministry of
Northern Development
and Mines

Ministere du
Developpement du Nord 
et des Mines

March 6, 1989

Notice of Intent 

for Technical Reports

2.12076/W8901-30

An examination of your technical survey report indicates that the 
requirements of the Mining Act have not been fully met to warrant 
maximum work credits as calculated on the submitted work report(s). 
This notice is a warning that you will not be allowed the number of 
assessment work days credits that you expected and also that in 
approximately 30 days from the above date, the Mining Recorder will be 
advised of the change in credits and will amend the entries on the 
record sheets to agree with the enclosed statement.

The effect of the proposed reduction on the mining claims should be 
considered immediately. If the anniversary date in respect of which 
the assessment work was recorded has not passed and the proposed 
reduction will create a forfeiture of the mining claims on the 
anniversary date, you may, before the anniversary date, record 
additional unrecorded work or apply to the Mining and Lands 
Commissioner within the usual thirty day period for an extension of 
time to perform additional assessment work. If the anniversary date 
has passed, you may wish to apply to the the Commissioner for relief 
from foreiture and an extension of time to record unrecorded 
assessment work that you have performed or to perform assessment work. 
This must be done within six months of the date of forfeiture.

If you intend to apply to the Commissioner for relief from forfeiture 
and an extension of time, arrangements should be made with the Mining 
Recorder to have representative abstracts submitted to the 
Commissioner.

If the reduced rate of credits does not jeopardize the status of the 
claims then you need not seek relief from the Commissioner and this 
Notice of Intent may be disregarded.

If your survey was submitted and assessed under the "Special Provision 
- Performance and Coverage" method and you are of the opinion that a 
re-appraisal under the "Man-days" method would result in the approval 
of a greater number of days credit per claim, you may, within the said 
thirty day period, submit an assessment work breakdown listing the 
employees' names, addresses, dates and hours they worked. The new 
work breakdown should be submitted directly to the Mining Lands 
Section, Mineral Development and Lands Branch, Toronto. The report 
will be re-assessed and a new statement of credits based on actual 
days worked will be issued.



Ontario

Ministry of
Northern Development
and Mines

Geophyslcal-Geological-Geochemlcal 
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,

a§
td
B 
8

Type of Survey(s) Airborne, EM, Radiometrics, MAG .
Township or Area Buchan Bay G-2573
Claim Holder(s) Noranda Exploration Company, Limited

Survey Company Questor Surveys Ltd._____________ 
Author of Report John Ginger ich________________ 
Address of Author P.O. Box 2656. Thunder Bav. Ontario 
Covering Dates of S.u-vpy 18/05/88 - 02/06/88________

(linecutting to office)

Total Miles of Line Cut___________;_____________

SPECIAL PROVISIONS
CREDITS REQUESTED

ENTER 40 days (includes 
line cutting) for first 
survey.
ENTER 20 days for each 
additional survey using 
same grid.

Geophysical 
—Electromagnetic-
— Magnrt'mK'tfr
— RaHiometric....,,,.,—
_nt»^r
C,en\na\rx] ,

nrnrhpmiral

DAYS 
per claim

AIRBORNE CREDITS (Special provision credit, do not apply to airborne lurveys) 

Magnetometer_____Q__Electromagnetic —2X)—— Radiometric —2CL.
(enter day* per claim)

. January 19.1989 SIGNATU

Res. Geol.. . Qualifications
Previous Surveys 

File No. Type Date Claim Holder

MINING CLAIMS TRAVERSED 
List numerically

K. 1004920
«••»*»»••• «t»«#-»»»««»»»«t*«

(prefix)
1004921•t*»t«»»»»»»»«itt»ft»**«tt*»t

1004922•****•*•*••*•»•••*»••*•**•••• 

»*f«t** i V •T*7i» » t »T • • •*t»tMt

1004924•• t' • • *T»T«T» ro *T* ̂ •••t*t«*i»

•***i •TtV*ViVo *TiV* • •••••it»

»*t»»»»*»t»*«****t»»i«««»«»«t»«

(number)

•••*•*•*•••*•***

• M

I
83

TOTAL CLAIMS.

837 (85/12)



GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS - If more than one survey, specify data for each type of survey

Number of Stations —————————————————————————Number of Readings 
Station interval __________—————————————————Line spacing —————
Profile scale______________________________________________„
Contour interval. 

Instrument —
U)

Accuracy — Scale constant.

§

O

Ẑ\w

N
H*

ft

$

Diurnal correction method —————— 
Base Station check-in interval (hours). 
Base Station location and value ___

,LECTROMAGNETIC

Instrument

Coil configuration
Coil separation .
Arrnrary

Method: 
Frequency

CD Fixed transmitter D Shoot back D In line CD Parallel line

(specify V.L.F. nation)«
Parameters measured

Instrument.
Scale constant.
Corrections made.

I
Base station value and location.

Elevation accuracy. 

Instrument ____
Method D Time Domain D Frequency Domain 
Parameters - On time _______________________ Frequency _————

>1
g
H-(

S
H-(

3
04

Electrode array.

—Off time__________________________ Range.
— Delay time ————————————————————————
— Integration time ________________________

Power.

Electrode spacing. 
Type of electrode



SELF POTENTIAL

Instrument_____________________________________ Range.
Survey Method ___________________________________________

Corrections made.

RAD1OMETRIC

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
TvDC of siirvpytf s^ A j yKnynfi V^-^/M^RiIlSt"^^^/^fld"f

,. Totem 2A Scintrex H6 Cesium MAG/GR8QO Spectrometer Instrument(s) ———————————————————————————————————:—————————————
4, 4. (specify for each type of survey) 

Accuracy____1% /- .01 gamma / - 5 counts/second_____________________
(specify for each type of survey)

Aircraft ,.«.H Britten-Norman Trislander C~G)XZ__________________

Sensor altitude————^!________________________________________
M . .. , „ . , . ., ,, , navigation via musasics, camera recorded Navigation and flight path recovery method ————-_____________L____________
——————————————————_————————flight recovered————————————————— 
Aircraft altitude________6Q m___________________Line Spacing—————————

•i f o If.-
Miles flown over total area____ °° _______________Over claims only,______



GEOCHEMICAL SURVEY - PROCEDURE RECORD

Numbers of claims from which samples taken.

Total Number of Samples. 
Type of Sample.

(Nature of Material)
Average Sample Weight——!———•- 
Method of Collection.^.______

Soil Horizon Sampled. 
Horizon Development. 
Sample Depth————— 
Terrain————————

Drainage Development——————————— 
Estimated Range of Overburden Thickness.

ANALYTICAL METHODS
Values expressed in: per cent 

p. p. m, 
p. p. b.

D 
D

Cu, Pb, Zn,
>

Others _i____

Ni, Co, Ag, Mo, As,-(circle)

Field Analysis („
Extraction Method. 
Analytical Method. 
Reagents Used——

Field Laboratory Analysis
No. (___________

SAMPLE PREPARATION
(Includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis————

Extraction Method. 
Analytical Method. 
Reagents Used__

Commercial Laboratory (_ 
Name of Laboratory.^. 
Extraction Method—— 
Analytical Method——_ 
Reagents Used————

.tests)

.tests)

-tests)

General. General.



Mining Act

"Expenditures" section may be entered 
in the "Expend. Days Cr." columns. 

— Do not use shaded areas below.
Type of Survey(s)

Airborne EM, Radiometrics &
Claim Holde^^V

Noranda Exploration Company
Address

P.O. Box 2656, Thunder Bay,
Survey Company

Questor Surveys Ltd.

Town

MAG Buc

, Limited O ji fa \J i

Ontario P7B 5G2

ship or Area

han Bay G-2573

r /lfcfospector't Licence No. 
*>A 34387

iDate of Survey (from & to) Total Miles of line Cut

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

John Gingerich, P.O. Box 2656, Thunder Bay, Ontario P7B 5G2
Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:
Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter total(s) here

Airborne Credits *SubJGCt

reduction
Note: Special provisions 

credits do not apply 
to Airborne Surveys.

Geophysical 

• Electromagnetic 

• Magnetometer 

• Radiometric 

• Other 

Geological 

Geochemical

Geophysical 

• Electromagnetic 

• Magnetometer 

• Radiometric 

• Other 

Geological 

Geochemical

to

Electromagnetic VLp1 

Magnetometer 

Radiometric

Days per 
Claim

Days per 
Claim

Days per 
Claim

20 

20

20
Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

$
Instructions

Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date

January 19,1989
Reco^Je'd Holder or Agent^Bignat.ure)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)

Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

I hereby certify that I have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Ronna K , Tergie,P.O. Box 2656, Thunder Bay.-Ontario—P7R
*-* * ' 1 I Plato f ttrtit'iaDate Certified

'362 185/12)
January 19,1989 '

V (Signature
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