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l SuTTrrary

l
  Scintrex Limited was contractors to complete a detailed helicopter-borne 

B canbined electromagnetic and magnetic survey over a selected portion of

Sothman, Halliday and Midlothian townships. A total of 1545 line kilometres 

l of surveying were completed at 125 metre and 250 metre line spacing. Numerous

previously defined zones of conductivity were recorded as well as several new 

* anomalous areas. The large area covered and the high resolution and detailed 

fl nature of the survey produced an excellent geophysical framework which, in

conjunction with geological mapping, provides an important insight into the 

l stratigraphy of the "Halliday dome".

  This report deals with selected portions of the geophysical surveys.
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Introduction

l
M This report deals with the results of a detailed helicopter-borne

electromagnetic survey conducted by Rcintrex Limited of Toronto. Instalations

8 for the survey began on January 16, 1981 and the survey was completed on 

February 3, 1981.

l
M For the purposes of this report, a total of 11 unpatented mining claims 

owned by Norcen Energy Resources Limited were covered by a total of 20 line

l kilometres of surveying. The individual claims covered by the survey are 

listed and shown on the claims sketch enclosed as Appendix B. The final

l Scintrex Ltd. report is included as Appendix C.
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Location and Access

l 
l 
l 
l

The centre of the survey area is located approximately 65 kilometres

m south of Terrains, Ontario. Numerous sunvrer roa^s traverse the survey area and 

m a re accessable fr era Timmias and Shinning Tree (Provincial highway *560). A

power line crosses the survey area and the adjacent service road provides 

l access to parts of the area. Numerous large lakes and navigable rivers also

provide access to parts of the area. The United Asbestos Inc. asbestos raine

in Midlothian township is serviced by an all-weather road and Scintrex Ltd. 

used the available facilities as their logistical base throughout the survey.
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Topography and Resources

m . Host of the survey area is rolling hills and adjacent flat lying swamps.

Jackpine, spruce and poplar are predominant in the higher ground with the 

l black spruce and muskeg in the swampy areas. The wsstern portion of the area

has been extensively logged.

•j With the exception of one north-south trending esker in the vicinity of 

Radio Lake v^iich is estimated to be 75.metres thick in places, most of the

l area is covered by only thin glacial overburden. Numerous outcrop ridges are 

exposed in the eastern part of the area.
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General Geology

l
The geological setting of the survey area is based on the Ontario

l Department of Mines Geological Report 79 by E.G. Bright (1970) and numerous 

M private company assessment reports. The area is underlain by the "Halliday

done" of felsic flow and pyroclastic rocks intercalated with mafic pyroclastic 

l and related sedimentary rocks of Archean age. The stratigraphy trends

approximately east-west. Northeast trending shear zones and north-south

m trending faults interrupt the stratigraphy. At least one east-west trending 

B graphitic and pyritic unit crosses the eastern half of the area. Several

thick massive pyrite/pyrrhotite plus graphite zones have been reported in the 

l western portion of the area.
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Previous Work

l
No attempt vail be made to summarize all of the previous exploration work 

l which has been filed for assessment credit with the Resident Geologist in 

m K irkland lake as it is beyond the puroose of this report. However, the

following is a list of companies which have been active in the ares in the

l past 15 years:

l Falconbridge Copper, Amax, Newmont, Teck, Northgate, Granges, Texasgulf, 

Stairs Mining, Itoranda, Essex, and Talisman Mines.

l
— Many of the previous workers in the area have reported a favourable

™ geological setting, with, in some cases, appreciable amount of barren and/or

l base metal rich sulphide mineralization.
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Survey Methods

l
The specifications for the electromagnetic, magnetic and navigational

l

equipment are discussed in the Scintrex Ltd. report v.Mch is included here as

Appendix C.

l The electromagnetic data were measured by a dual frequency (735 Hz and 

3220H Z ) coaxial system (HEM-802) mounted in a sensor which was towed below a

l helicopter. The terrain clearance of approximately 30 metres and the "on

B line" accurancy of jf 5 metres was maintained by on-board navigational

equipment which included a Bronzer MK-10 radar altimeter and a Del Norle

l Flying Flagman transponder-based navigation system.
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Electromagnetic Results

l
The results of the airborne electromagnetic survey over the 11 claims are 

8 presented in the back pocket of this report. The scale of the nap is 

m 1 :10,000.

l No EM corriuctors were detected within the claim block. 

m The claims are underlain by mafic flow breccias.
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Conclusions and Recommendations

M The 11 mining claims as outlined in Appendix B were surveyed by a high 

resolution detailed helicopter-borne electromagnetic survey, with a line

l spacing of 125 metres. No airborne E*5 conductors were detected within the 11 

claims.

l
M The survey provided an improved understanding of the overall 

stratigraphic sequence in this part of the "Halliday Dome".

l
Field examinations of the area with emphasis on exposed geology is 

l required to better define the stratigraphy of the done as veil as isolate 

M areas for detailed exploration.
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Declaration

I, Robert J. laird, of the City of Calgary, in the Province of Alberta, with a. 

mailing address of 715 - 5th Ave . S. V?.', do hereby declare that:

1. I am employed as Project Geologist-Base Metals, by Moreen Energy

l Resources Limited, with offices at 715 - 5th Ave. S.W., Calgary,

Alberta.

l
2. I completed a bachelor's degree in the co-op geology program at the 

l University of Waterloo (1978), Waterloo, Ontario, and the M. Se.

(Applied) program in mineral exploration at McGill University (1980), 

B Montreal, Quebec.

l 3.1 have been involved in minerals exploration since 1975.

l 4. I am a member of the Association of Professional Engineers, Geologists

and Geophysicists of Alberta.

5. I did personally set forth the facts as outlined in this report or

l made references to contractor work where appropriate, and did conduct,

m supervise, or review the work contained herein.

6. I do not have, nor do I expect to have, any interest in the properties 

B held by Norcen Energy Resources Limited.

l
Date: November 12, 1981

——————^————————.———.——.——.———————————————-, ——.,—————— - . ill - - -i-i -r —li ill -.-.y , J l^r - - f "-TTT nnr'-Y'- if J.J. -L-- -

I Robert Laird - P. Gsol. 
Base Metals.

l
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Ontario

Ministry of Natural Resources

GEOPHYSICAL - GEOLOGICAL - GEOCHEMICAL 
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.

>
IU w

u r
ui 9

Type of Survey{s) Airborne Electromagnetic——— 
Township or Area_Halliday Township ar^a^.———, 
Claim Holder(s) Norcen Energy Regonrnes T.-imj

Survey Company Scintrex Limited 
Author of Report Robert Laird
Address of Author 715 - 5th Ave. S.W., Calgary, Alta 
Covering Dates of Survey January 16-February 13, 1981

(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.
-Magnetometer.-
-Radiometric——
-Other——————

DAYS 
per claim

Geological.
Geochemical.

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

Magnetometer. .Electromagnetic 40 Radiometric
(enter days per claim)

DATE: Nov. 12, 1983RTr,NATITRF. :
Author of Report or Agent

Res. Geol.. .Qualification
Previous Surveys 

File No. Type Date Claim Holder

MINING CLAIMS TRAVERSE! 
List numerically

(prefix) (number)

L585018

L585019

L585020

L58521

.L5.8.5.Q.S.3.,:......,...,.....,.............

l

TOTAL CLAIMS

837 (5/79)



INDUCED POLARIZATION 

PFWTTVTTV GRAVITY ELECTROMAGNETIC MAGNETIC

GEOPHYSICAL TECHNICAL DATA

GRQUND SURVEYS — If more than one survey, specify data for each type of survey

N\1lSlbpr "f Ration S IMumhpr nf Readings

Station interval v Line sparing

Proflje srale 7 j

Concur interval O
•** N "'t
T"*

Instrument

Arrurary — Srale ronstant

Diurnal rorrertinn method

Pasp Station rhprk-in interval (hours)

Rase Station loration and value

Instrument

Ooj] ronfignration

P.oil separation

Arrnrary

Method: O Fixed transmitter d Shoot back O In line
Frpqnpnry

(specify V.L.F. station) 

Parameters rnpasiirpH

Instrument
Sralr ronstant

fYm-rrtinns ma HP

Pasp station valnp and loration

Elevation accuracy.

Tnstrumpnt

Method D Time Domain D Frequency Domain
Parameters - On time . Frequency .

t — Off time Range.

1 — Delay time
^
* — Tntpgration time

j Power

Electrode array . , . .. , -...,.
Electrode spacing .,..,,...... . .,. .......,........ . ...

Type "f plprtroHp

1

1

1

1
B

1

1
D Parallel line

1

1

1

1

1

1

1

1
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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 *..rvry(,) Airborne Electromagnetic
Instrument(s) Scintrex HEM-802

(specify for each type of survey)
T _ __

Accuracy—————-
(specify for each type of survey) (

Aircraft ,,^H Bell 206 B helicopter (C-GGUB) owned by Husson Aviation of Timmins 
Sensor altitude 30 metres to 35 metres___________^^_______________
Navigation and flight path recovery ™ Pthnd Del Norle Flying Flagman fixed transponder 
radar navigational system; 16mm Vinten camera and airphoto mosaic————————
Aircraft altitude 60 metres to 70 metres—————yne Sparing 125 metres———-
Miles flown over total area 1545 kilometres________Over claims nnly 20 kilometres



GEOCHEMICAL SURVEY

Niimhers nf rlaims from vvhirh samples taken.

Tntal Nurfiher nf Samples

Type nf Sample
(Nature of Material) 

Average Sample Weight,

Method of f^llert^n

Soil Horizon Sampled..
Horizon Development.
Sample Depth

Terrain

Drainage Development
Estimated Ranpe nf Overburden TJiirkness...

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

Mesh SJ7,e nf frartinn used fnr analysis.

Oeneral

- PROCEDURE RECORD ^.

ANALYTICAL METHODS
Values expressed in: per cent D 

p. p. m. Q 
p. p. b. D

Cu, Pb, Zn, Ni, Co, Ag, Mo, As,-(circle) 

Others

Field Analysis (. fst e )

Extrartinn Method . .

Analytiral Methnd

Reagenfs Used

Field Laboratory Analysis
Mn ( tests)

Rvtrartinn Method

Analytical Method-.,, ,, ,
Reagents Used

Cnmmerrial I.ahnratnry ( f*ets)

Name nf I.ahnratnry,

Extrartinn MefhnH.

Analytical Method -.
Reagents Used

General

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

APPENDIX B

CLAIMS SCHEDULE

N1D

CLAIMS SKETCH
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Claim Nuirber

L58S017 

L585018 

L585019 

L585020 

L585021 

L585022 

L585023 

L585024 

L585025 

L585026 

L585027

AIRBORNE ELECTROMAGNETIC ASSESSMENT REPORT 

By Robert J. Laird

Noveir.be r, 1981 
t

Assessment days applied for

40 AEM 

40 AEM 

40 AEM 

40 AEM 

40 AEM 

40 AEM 

40 AEM 

40 AEM 

40 ABM 

40 AEM 

40 AM
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REPORT ON
HELICOPTER-BORNE GEOPHYSICAL SURVEY

HALLIDAY TOWNSHIP AREA
MATACHEWAN, ONTARIO

On Behalf Of 
Norcen Energy Resources Limited

1. INTRODUCTION

A helicopter-borne geophysical survey was carried out by Scintrex Limited on behalf 

of Norcen Energy Resources Limited in the Matachewan area of Ontario. The field 

portion of the work was begun on January 16, 1981 and completed by February 3.

l

The survey covered an area in and around Halliday Township, Ontario (see Figures l 

and 2). Total coverage, including two magnetic tie lines was 15*5 line km (or 145 

line km when measuring from survey boundary to survey boundary only). Principal 

geophysical sensors were an electromagnetic system (Scintrex HEM-802) measuring 

in-phase and quadrature secondary field components at 735 and 3220 Hz and a proton 

precession magnetometer (Scintrex MAP-4). Navigation was controlled by a 'Flying 

Flagman' radar ranging navigational system.

Results were compiled in Toronto with contoured magnetics and drafted EM anomaly 

centers at a scale of 1:10,000 being the principal presentation styles.

This report describes the survey procedures, instrumentation and production, in 

field compilation and final compilation. Maps showing the results of the work are 

included both within (plates IE, 1M, 2E, 2M, 3E, 3M) and outside of (plates l, 2, 3) 

this report.

i
This report was prepared by Scintrex Limited, Concord, Ontario, Canada.
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SURVEY AREA

The survey area is located approximately 60 miles south of Timmins (or 25 miles west 

of Matachewan - see Figures l and 2). The operations base for the survey was the 

United Asbestos mine site located on Lloyd Lake, approximately 20 miles west, by 

road, from Matachewan and immediately to the east of the survey area.

3. SURVEY EQUIPMENT

The survey equipment consisted of the following:

a) A Scintrex HEM-802 electromagnetic system measuring in-phase and quadrature 

(out-of-phase) secondary field components at frequencies of 735 and 3220 HE. 

(See Appendix l for details). The analog output of the EM system was pre-fil- 

tered with a low pass filter. The rise time on said filter (rise time - the 

time required for an impulse response to go from 102 to 90X of the impulse 

value) was 0.50 seconds. The digital recording rate of all HEM data was 0.5 

seconds.

b) A Scintrex MAP-4 proton precession magnetometer with the sensor mounted in the 

HEM bird (see Appendix 2 for details).

c) A Scintrex RCM-8 eight channel analog recorder (hot pen type).

d) A Sonotek SDS-1200 digital data acquisition system.

e) A Bonzer MK-10 radar altimeter.

f) A 60 Hz monitor.

g) A Scintrex IITC-2 intervalometer.

h) A Vinten 16 mm camera.

i) A Del Norte Flying Flagman transponder-based navigational system ( see Appendix 3

for details), 

j) Instrument mounting rack, base station magnetometer, test equipment, tools and

spare parts.



SURVEY SPECIFICATIONS AND SURVEY CREW

f

The survey specifications were as follows:

Line Spacing - 125 D (410 ft) and 250 n (820 ft).

Sensor terrain clearance - 100 to 150 ft.

Aircraft speed - 70 mph. 

The survey crew consisted of:

Geophysicists - lan Johnson/Vince Tanzini

Operator l - John dover

Operator 2 - Evan Veroni

Dataman - Paul Conroy

Pilot - John Hall/John Ahlstrom

Michael Lewis, Operations Manager of Scintrex, maintained overall supervision from 

the Scintrex office in Concord (Toronto). John Gillan of Norcen Energy Resources 

was on site at the start and end of the project.

f

The helicopter, C-GGUB, a Bell 206B, was owned and operated by Huisson Aviation 

Limited, Timmins, Ontario.

5. FIELD PROCEDURES AND PRODUCTION SUMMARY

f
f
f

If all were to proceed without failures or interruptions, the field work would 

advance according to:

a) Install equipment in helicopter, assemble HEM 'bird', set up base sta 

tion magnetometer, install the two fixed transponders.

b) Ground test end HEM warn up.

c) Fly survey.

d) Check and edit all analog traces, develop flight path film and plot back the 

flight path (as a check against the Flying Flagnan operation).
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'The acceptable data was produced on 18 survey flights (see Table l for details).

Any given flight would normally proceed as follows:

a) Ground system and magnetometer check.

b) Take off.

c) Airborne systems check (including Flying Flagman) and pre-flight analog/ 

 digital calibration sequence.

d) Fly lines.

e) Post-flight analog/digital calibration sequence.

f) Land.

The one technical procedure requiring special attention was the installation and 

operation of the Flying Flagman navigational system. This sytetn operates with two 

ground (remote or slave) transponders and one airborne (master) transponder. The 

master communicates with both remotes in order to establish the distances from 

master to both slaves. (The communication signal is transmitted at approximately 9 

Gigahertz and then only during short 'on' periods separated by approximately l 

millisecond).

The two distances, master to rera'ote (Tj) and master to remote (T2), are internally 

compared with the base line distance (Tj to T2) which was entered earlier by flying 

across the base line, the Flying Flagman system automatically recognizing the mini 

mum distance point. Triangulation gives the x-y coordinate at a given point in 

time. The pre-progracmed grid is compared with actual position to provide direction 

to the pilot. X and Y coordinates are recorded on the digital data acquisition 

system with updates every 0.5 seconds.
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4 ^ TABLE l

 SURVEY PRODUCTION' SUMMARY

Fli ght PJLL! Lines Surveyed k Accepted

1 January 23

2 January 2 k 1 -6

3 January 25 7-11

4 January 27 12-17

5 January 28 . 18-29

6 January 28 32-42

7 January 28 . 42-55

8 January 29 56-67

9 January 29 68-70

10 January 30

11 January 31

12 January 31 71-82

13 January 31 83-91

14 January 31 94-105

15 February l 108-115

16 February 3 116-127

17 February 3 129-155, MTLl

18 Februarys 30,31 .92,93,106,107,MTL2

K.B: Lines l LO 123 inclusive were flown with a 125 n line spacing.

 Lines 123 to 155 inclusive were flown for odd numbered lines only (giving an 

 effective line spacing of 250 r.).
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Positional information is recorded to the nearest 0.1 TD; actual accuracy is probably 

 5 m.

The two fixed transponders were set up - a) in the fire tower on Mount Collins, and 

b) on Mount Sinclair (see Figure 2). These locations permitted line of site 

coverage for the entire survey area. Having fixed these ground stations, the systen 

was initialized by setting the start and end points of line zero (just outside, to 

the east of and parallel to the north-south boundary line of the survey area 

(Eastern edge). As the system programs the flight plan as a rectangular grid, all 

line stop-starts, except those in the northeast corner, were controlled manually 

using the photomosaic.

i 
i

i 
f 
i

The survey work proceeded in most parts without incident. A few points should 

however be mentioned.

a) Flight No. 2 was aborted due to dropping the HEM bird. The sensor was repaired 

and used to complete the survey. A noticeable and yet acceptable increase in EM 

noise levels ensued.

b) A power line running approximately north-south through the center of the area 

rendered the EM data useless for approximately one line spacing (125 D) on 

either side.

6, 

6.1

DATA RECORDING

Analog Records 

The analog records display the following:



Channel

1

2

3 

A

5

6

7

8

Content

60 Hz monitor

735 Hz in^phase-

735 Hz quadrature

3220 Hz in-phase

3220 Hz quadrature

Magnetometer

Magnetometer

Altimeter

Approximate 
Full Scale Gain

150 ppm 

150 ppn 

150 ppn 

150 ppm 

100 gammas 

1000 gammas 

500 ft

Fiducial (one per second) counters are shown above channel l and below channel 8. 

Chart speed is 2 nm/second. Lines and fiducial numbers are manually labelled. 

Where the fiducial trace is seen the system is on line and all recording systems on.

The analog records for the survey have been fan-folded and stored in envelopes, one 

per flight.

i 
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At the start and end of each flight are calibration sequences. The four EM channels 

are calibrated by activating pre-set 100 ppm (parts per million) calibration 

pulses. The magnetometer channels are calibrated on analog only as the digital

records read directly in gamma. The same holds true of the radar altimeter record.
\

The base station magnetometer recorder was run with 100 ganraa full scale and at a 

chart speed of 10 cra/hr. Throughout the production survey work, the base staiton 

magnetometer showed no anomalous external field magnetic activity.
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L Flight logs, maintained by the operator, show all lines surveyed, start and end 

fiducial points, initializing information and any non-standard events.

6.2 Digital Records

All airborne survey data were recorded on the digital data acquisition system. 

Fiducials and magnetometer readings were updated every l second. All time EK, alti 

meter and positioned x-y data were sampled every 0.5 seconds. All EH data were 

digitally sampled after electronic filters of rise times 0.5, 1.1 and 2.2 seconds.

Recording was on 9-track magnetic tape, 800 bpi format.

7. IN-FIELD COMPILATION

The analog records were studied for quality and consistency. All lines were 

labelled and fiducials marked. The flight path film was developed and edited. The 

flight path was recovered on photomosaics (scale l" B i nile) to ensure area 

coverage at agreed line spacings. Prominent electromagnetic anomalies were identi 

fied and plotted on an overlay ('red-ball') map at the scale of the photoroosaics. 

These maps were presented to Norcen at the end of the field work.

i 
i

8. 

8.1

PRESENTATION

Base Map

The flight path was machine plotted at a scale of 1:10,000. The flight path film 

was used to outline all significant topogrpahic features on the photomosaic base 

(photo-enlarged to a scale of approximately 1:10,000). Such topographic features 

were then transferred in outline to the flight path nap by comparing fiducials. 

Such a scherae was adopted as the photomosaics were of uncertain quality; a gross 

scaling error of approximately 2 7., and possibly more severe local offsets were 

apparent.



The resultant planimetric maps were used as base maps for the presentation of the 

geophysical results. The photo-enlarged photomosaics which show no survey informa 

tion are included as complimentary maps to the planimetric maps used.

l
8.2 Electromagnetic Anomaly Selection and Plotting

The analog records were studied for anomalous responses, all of which were analyzed 

and plotted. Those responses which were considered as due to "lake bottom" sedi 

ments (typified by a broad, low amplitude response primarily in the 3220 Hz quadra 

ture channel) were most often omitted from consideration. All anomalies selected 

for presentation showed some response in the 735 Hz quadrature channel (even if none 

in the 735 Hz in-phase channel).

All selected anomalies were analyzed by computer and the interpreted conductance and 

depth to source estimates listed (assuming a vertical half plane model). For 

plotting purposes, the average conductance and depth to source (average for the two 

sensing frequencies) are shown under the anomaly centers. If no inversion calcula 

tion has been undertaken for the low frequency anomaly (due for example to no 

observed response in the in-phase component), the conductance and depth to source 

estimates for the high frequency response calculation are plotted.

i 
f

The anomaly centers have been plotted as one of four possible categories. These are 

described in the map legend as follows:

w
CATEGORY 3 (735H: In-phose omplilube > 1 0 ppm)- —— — —————

CATEGORY 2 (Oppm < 735 Hz In- phose ompliluoe S 10 ppm), ———

CATEGORY l (Oppm ~ 7 35 H; In- phose omplifude ) ———— ——————

CATEGORY O (either 735 or 3220H; In- phose omplituCe c Oppm)-- —

Where the listing shows a negative depth to source, this is set to zero for plotting 

purposes.
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"8.3 Magnetic Contour Map

All magnetic data was machine contoured at the scale of 1:10,000. The minimum con 

tour interval is 10 gammas. Magnetic contouring was done by Dataplotting Services 

Limited, Toronto.

Lines l to 29 inclusive showed a digital magnetic record of uncertain quality. As a 

result, magnetic data for these lines was manually digitized from the analog records 

before entering the machine contouring process.

In the northwest corner of the survey area, magnetic anomalies were encountered 

which caused, for certain line segments, the magnetometer to go 'off-lock 1 with a 

consequent loss of data.

In general, given the navigational quality of the data set, the contoured magnetic 

data may be treated with confidence. Apart from loss of data in the northwest 

corner of the survey area, the data set is complete with no apparent compilation 

problems. The power line does not noticeably affect the contoured magnetics.

Throughout most of the survey area, the magnetic field is characterized by extensive 

regions of low magnetic gradients. Such regions produce the roost rigorous tests for 

airborne magnetic data sets and the processing algorithms used. Given the naviga 

tional accuracy available and the absence of marked external field magnetic acti 

vity, the results should be of good quality. The only distraction from the ideal is 

a snail levelling residue which is somewhat apparent as north-south stripping. This 

is not felt to be a major problem and could be improved upon with a higher density 

of control lines and a more sophisticated levelling algorithm.
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9. CONCLUSIONS

A helicopter-borne electroraagnetic and magnetic survey of approximately 1500 line ka 

has been completed on behalf of Norcen Energy Resources Limited in the Halliday 

Township area of Ontario. Results, including the radar ranging flight path have 

been plotted at a scale of 1:10,000. Numerous high conducatance EM targets are 

indicated. Comparison with the contoured magnetics would guide the assignraent of 

conductor axes and priorities thereof. The interpreted results should be of high 

quality, as the survey flown was of the "high resolution" type.

Respectfully submitted, 

SCINTREX LIMITED

lan Johnson, Ph.D., P.Eng. 
Geophysicist

Michael Lewis, M.Se., P.Eng.
Manager, Geophysical Surveys Division.

i
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APPENDIX

HEM-802 SPECIFICATIONS AND PHASOR DIAGRAMS

Parameters Measured

Frequencies

Sensitivity 

Noise Level

Time Constants

Coil Orientation

Coil Separation

Bird Construction

Power Requirements 

Recommended Aircraft

Altitude of Bird 

Weight

Compa tabili ty

In-phase and out-of-phase components of 
secondary field in parts per million of the 
normal, undisturbed primary field at two 
frequencies simultaneously

Low Frequency: 500 Hz or 735 Hz 
High Frequency: 3220 Hz

l part per million

Dependent on atmospheric noise and air 
turbulence, but generally better than l ppm 
out-of-phase and 3 ppia in-phase at l sec 
time constant

0.2, 0.5, or 1.0 seconds 

Vertical coaxial

8.55 meters average
8.84 raeters low frequency
8.26 meters high frequency

Three 3 m Sections, plus nose and tail cones 
and drag skirt

28 V DC, 35 watts (not including recorder)

Alouette Lama, Bell 206 Long Ranger or 
equivalent depending on altitude, 
temperature and humidity conditions

30 m below the helicopter and approximately 
30 m above the ground

Total approximately 155 kg for EM unit 
including bird, cable, recorder, console and 
racks

Compatible with all radiometric systems and 
proton and fluxgate magnetometers
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APPENDIX II

MAP-4 MAGNETOMETER SPECIFICATIONS
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Range

Sensitivity 

Accuracy 

Sarapling Ra te

Readout-Vi sual

Digital Data Output 

Analog Data Output

External Trigger

Power Reqireraents 

Temperature Range

MAP- 4 SPECIFICATIONS

20,000 - 100,000 gammas (worldwide) 
continuous range fully automatic

± l gamma 

  l garana

Standard l sec, with provision for 
synchronization to other equipment

Digital display by 5 incandescent, 7 bar 
display lights

RDC 1-2-4-8 DTL, TTL compatible

5 V full scale for 1000 gammas or 100 
gammas, l gamma resolution

Requirements: .H- A V to O transition (as
slave)
Output: +A V to O transition at start of
cycle (as master)

24-30 V DC, 3, 2 A max. 

-30 to +50 6 C

Dimensions and Weights Console 8 j x 5 i x 13" (half-rack); 12 Ibs
Sensing head 7 x 24X"; 18 Ibs
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APPENDIX III 

FLYING FLAGMAN SPECIFICATIONS
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Working Principle

Equipment

Operating Range

Range Accuracy

Weight

Flight Patterns 
Available

Line Spacings

FLYING FLAGMAN SPECIFICATIONS

Ranges from the moving vehicle to two or 
more ground transponders are measured many . 
tines per second and processed continuously 
by a microprocessor to give position, track 
and track error steering information

The two or more ground stations each have a 
transponder and antenna and use an AC power 
supply or a battery for power. The airborne 
equipment consists of a master transponder, 
digital distance measuring unit, DDMU con 
trol panel, pilot's L-R control panel, 
steering indicator, power supply, and 
antenna .

Up to 80 km (50 miles) line of sight from 
the ground transponders

It is within 3 meters at 80 km

Approximately 40 lb (18.1 kg) depending upon 
the aircraft

Long straight tracks (74 km, plus), multiple 
parallel tracks, oval patterns, circular 
patterns

Selectable between 013 meters and 3045 
meters

Remote Transponders

Options

A remote transponde 
size of a briefcase 
antenna weighs l l b 
0. 7 amp at 24 V and 
days with autoroobil 
nently with a small 
AC input. They are 
installed permanent 
A time sharing adap 
different aircraft 
ground transponders

r is approximately the 
and weighs 15 lb. The

They draw a maximum of 
can operate for several

e batteries or perraa- 
power supply using 115 V 
weatherproof and can be

ly, if desired
ter allows up to four
to use the same two

A race track option allows a pilot to prog 
ram a race track pattern. An X-Y preflight 
option allows a pilot to pre-prograro his 
initial flight path and check points prior 
to t a k e o f f .

i



i

e 
i

5u t pu t

Information Retention

The standard output is in a Serial ASCII 
forraat compatible with RS232 or Del Norte 12 
V communication line

At least one month with all external power 
turned off unless the set button is pressed 
with the L-R mode switch in station 
reference or X-Y, or unless Pj and ? 2 a re 
pressed again in the designate position

l
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APPENDIX IV

ELECTROMAGNETIC ANOMALY LISTINGS

The following listings are largely self-explanatory. Some explanation, 

however, follows.

I. 735, IP, PPM, etc.

Anomaly amplitudes in ppn (parts per million) at the selected 

frequency (735 or 3220 Hz) for the selected component (IP * in-phase, 

Q * quadrature). Original amplitude assignments were in small divi 

sions of analog. These values were converted to ppn using the average 

conversion factors of 3 ppm/small division for the 735 IP, 735 Q, 3220 

IP and 3220 Q channels.

II. ALT.

Helicopter terrain clearance at the peak location. Bird terrain 

clearance is arrived at by assuming a 110 foot cable.

III. ST., DEP.

Sigma t (conductivity-thickness product or conductance) in mhos of the 

vertical half plane model (VHP) and depth to top of VHP model (appears 

as negative where model is above ground surface, i.e. bad fit).

1 

l

IV. AVERAGE, ST., DEP.

Average conductance (ST) and depths (DEP) from lov and high frequency
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COND. RANGE

Conductance range figure based oh average conductance estimate (see 

Item IV above). Conductance range figures vary from one to nine 

(higher numbers for higher apparent conductance values). Conductance 

range figure delimiters are as follows:

CONDUCTANCE RANGE FIGURES

1
J,
^
4
5
f
7 
A
9

^ ______ 0 *
_______ 2.0 -
__ __ -. 3.0 *
_____ . 5.0 -
_______ B.O *
. _____ 12.0 "
_______ 17.0 * 
_______ 50.0 '

__ 75.0 *

crt *
Ot *
01
Ot

' 01
: Ot
: 01 
' 01
! 01

' 2 .0 mhw
' 5.0 nhM

(.0 mhot
\UH fnhoi 
17.0 ("Kfci
SOX) mhci 
76.0 "KM

* * mhci

VI. CAT.

Category based on 735 Hz in-phase amplitude with delimiters as 

follows;

"~——-——— .. 'D 
ELECTROMAGNETIC ANOMALIES __________-. --_______ .,.-Q —

D-Anomoly lobel 3.1- Condudonce (in mhos) 52- Depth lo source (feel) 
CATEGORY 3 (735H: In-phose omplitude * 10 ppm)_________ O 

CATEGORY 2 (Oppm * 735 Hj In-phose omphlude s 10 ppm)____ Q 
CATEGORY l (Opprrit 735 H: In-phose omplitude^________ O 

CATEGORY O (either 735 or 3220Hz in - phose omplitude * Oppm)___ D 

ANOMALOUS ZONE AND PEAK LOCATION______________.
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LINE 
NO,

IS 
IS 
IS 
IS 
IS 
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35 
IS

2N 
2 H 
2 H 
2N 
2N 
2H 
2N 
2N 
2 M 
2N

33
35
35

3 S 
35 
33 
35 
33

AU
-IN 
IN 
IN
-IN 
4N 
4N 
IN 
4N

55 
55 
55 
'j S 
55

POS

A
E!
C
li
E
F
G
H

A
p
C
n
EF'

G
H
J
K

A
p
C
D
E
F
[j
II
I
j

A
P
C
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E
F
G
H
1

A
l*c-
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, FID, LOC, FID,

20=1
 597
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383
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552
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646
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773
019
029
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042
848
097
933
969

101ft 1023 1029
1040
1050

1260
1295 1301 1306

1327
1366
1400
1439
1452
1473
1514

1520
1586

1597 1603 1611
1693
1747

/^a 
IP
PPM

0
o
o
0
0

13
0
6

0
3
8
0
o
o
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 . 0

0
0

0
M

6
3
o
0
0
0
0

13

0
3
0
0 -
0
0
0
0
0 .

0
0
0
0
0

f O J
0

PPH

5 J

11
l
5

11
5
5

3
5

1G
0

3
3
3e
3
n

5
5
0
3
3
0
5
0
5

26

U
8
B
3
0
3
B
3
5

5
3
3
0
8

j^^v j i .s y 
IP . Q

PPH

T.

3
29
3
T

28
3
3

7
17
31
3
33 '
i .
3
3
7

T,
3
3
7
3
3
3 :
3
3

59 .

3
17
73 '
3 ;
3

' .3 ,

. 3 ;
3 ;
3
3
3
7

PPH

15
12
27
9

18
31
21
10

9
24
52
IB
9
3
9

34
12
49

31
27
12
6

12
9

12
24
24
82

27
40
46
6
6

12
40
12
27

21
12
21
12
46

ALT,
(FT)

250
26^
2^6
200
OSO

260
300
310

380
210
230
240
240
210
200
220
230
200

010
230
22^
2302'JO
220
230
240
220
1BO

') 2 f)
250
200
190
070

220
23 ft
190
220

230
230
220
250
230

--------  vrtr--------- 
(735 HZ) (3220 HZ)
ST, I'EP,

ttttt ttttmn w*
5,0 44
mn ttttt * t * * 1 1 * t
i^.2 ^-6

ttttt tttt
ttttt tttt

ttttt tttt
2,4 129
3,0 23

ttttt tttt
ttttt tttt
ttttt tttt
ttttt 1 1 1 1tttt* n* t
ttttt nit
ttttt tttt.

ttttt tttt
ttttt ttttttttt tttt

5,0 194
ttttt tttt
ttttt 1 1 n
ttttt tttt
4 * 1 1 1 * t '* t
ttttt tttt

4,2 62

ttttt tttt
1.8 39

ttttt tttt
A 1 1 1 1 tttt
ttttt ttttttttt m*ttttt ttttttttt ttttttttt tttt

ttttt tttt'ttttt ttttttttt tttt
nw tttt
ttttt tttt

ST

0,3
0,4
2,7
0,5
0,3
2,4
0,3
0,3

1.1
1,4
1,4
0,3
0,5
1,6
0,5
0,2
0,4
0,3

0,2
0,2
0,4
2,0
0,4
0,5
0,4
0,3
0,3
2,3

0,2
o ,o
6,3
0,6
0,6
0,4
0,2
0,4
0,2

0,3
0,4
0,3
0,4
0,3

PEP,

-6
1

10
10

-14
-16
-86
-74

-63
41

-to
: 4
r,o

207
vo

-42
31-17

-48
-45
41

130
11
70
31

-52
-3 r'
15

--3U
-22
-14
149
119
41

-59
71-35

-16
31
-6
11

-44

AVERAGE
ST, I'EF,

0,3
0,4
3,9
0,5
0,3
7,3
0,3
0,3

1 .1
1-9
0 , 0

0,3
0,5
1,6
0.5
0,2
0,4
0.3

0 2
(\ 9

0 4
T S
6 4
0 5
0 4
n 3
0 3
3 3

0 , 2
1 ,4
0,3
0,6
0,6
0,4
0,2
0,4
0,2

0,3
0,4
0,3
0,4
0,3

-X,

I
'.T?

10
-14
on-e/-

-74

-63
95
6

-4
50

207
QO

-Ji?
31

-17

-4 B
- rt r,
41

162
11
7A .31 '

~* *.* *'

-37
39

- Vi"e
-1 A

14?
119
41~ r'9
71

-35

-li
31
-X.

1 1
-44

CONI',
RANGE

1
i
7
1
1
4
1
1

i
I
?
1
1
1
I
i
T
i

i
I
i
!

i
i
i
i
i
3

1
1
ii
i
i
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i
i
ii
i
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1
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T
1
1
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2
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i
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3
3

3
3

10

17
14
21
7
3

17
7

14
3

3
14
3
7
3

3
7

21

3
7

28

35
14
17

J i i. V

R
PPM

18
12

in
55
15
15
31
37

9
6

24

15
34
49
13
6

31
15
15
9

12
15
9

31
9

9
34
15

4
24
21

15
18
37

ALT,
(FT)
0^,0

220

230
240
180
190

190

2402 r;o
330

270
200
260
290
280

2^0
300
240
260

27rt
260
XQrt
2Art
250

230
'i riQ

250

280
300
250

280
270
 ? 7. l

(735
ST,

tttttmtt

ttttt
1 , 4

ttttt
ttttt
ttttt
ttttt

tttt*
ttttt

2,4

tmttttttttttt
ttttt

2,4

ttttt,j, .j y .j, j
t tt**
ttttt

tttt*
ttttt
ttttt
ttttt
ttttt

ttttt
2,4
2,4

ttttt
5,0

12,2

16,3
2,4
1,8

- - - - - v
HZ)
I'EP,

tttt
tttt

tttt
o *^ 
^ J

i* ttn't*
tttttttt

tttttttt
9

*m
tttttttt
tttt

59

tttt
1 1 nt* **
tttt

tttttttt
tttttttttttt

tttt
89
89

tttt
124
78

36
49
18

(3220 HZ)
ST,

0,3
0,4

0,3
0,9
0,3
0,3
0,2
0,2

0,5
0,6
0,8

2,7
0,9
1,0

' 0,6
0,6

1,1
0,7
1,9
0,5

0,4
1,9
0,5
0,4
0,5

0,5
0,4
3,6

0,6
0,5
3,7

7,5
1,4
1,0

PEP,

-14
41

A
-39
64
S A
-ri

-15

TO
89-86

11-49
-.4?
-37
59

-40
-33
41
30

-9

21
-10
-AA

40

60
-S.1
35

59
-A?

21

-2
3

  39

AVERAGE
ST,

0,3
0,4

rt T
i 2
0 3
n x
0 2
0 2

0,5
0,4
1,6

2,7
0,9
1,0
0,4
1,5

1,1
0,7
1,9
0,5

r, A
l 9
0 5
0 1
0 5

0,5
1,4
3,0

0,6
2,7
8,0

11,9
1,9
1,4

PEP,

-i -i
41

A
-A
64
r. A
-P

-15

30
RV

-30

11
-rt Q
-42
-37
59

- 10
-33
41
30

-*?
21

- t rt
-46
40

60
18
62

59
31
50

17
34

-10

rmin .
RANGE

1
I

i
1
1
1
ti
iji
T
ii
li

iiii
,iiii
ii
2

1
7
4

5
1
1

i
o



HORCEN LISTING - HALLIDAY THHSHP ARErt -

'LINE 
MO,

21M

FROM PEAK TO 
POS, FIH, LOC, FIP,

23N 
23N 
2 3 H 
23N

24S

2C-M 
25M 
25N

2 5 S
26S

26S

27N 
271! 
2 7 H

293 
28S

l'? II 
2? H

fi 
D 
C

ft 
P 
C 
I"

rt 
P 
C 
D

A 
B 
C 
It 
t

rt 
P 
C 
D

A 
P 
C

1465

1731
1738
1094

2104
2117
2122
2247

2505
2313
2667
2754

2031 
? g A p 
2776

3250
3264
3306
3484
3495

3497
3510
3740

4130 
4 ? 29 
4242

4247
4353 4360 4372

4480

3047 3053
3073 3082

305? 
3090

.' o J
IP
PPM

0

0
A
S

5
3
3
0

-,

0
T

- 3

3
T

3

0
0
3
T

3

g
T
3

0
0
0
B

5
3
0

A

6

/O J
Q

PPM

3

3
rr

13

11
8
C
J

3

s
5
3
5

3
T,

. 5

0
3
3
rj

B

18 '

3
3

T
3
3

11

3
5
5

rr

e

0 1 1 V
IP

PPM

3

10
14
31

21
17
7

3

1 A
10
7

14

7
^

10

7
10
7 ,
7

21

42
7
7

-,
7

10
35

10
10
10

7
14

j^^'.i ------..-- VMr ---------
Q

PPM

9

15
18
21

15
34
3 a
12

r:
21
Q

15

18
15
15

o
12
15
12
21

21
6
9

i)

18
12
21

6
31
12

21
34

ALT,
(FT)

210

260 f'/.A
260

260
210
910
290

250
250
99A

250

220
9 X A

230

260
260
260
97A

250

270
9J1A
290

310
260
970

270

320
250
260

-, 00
250

(733
ST,

mn

t****
mn

4,1

3,0
1,8
2,4

trm

2,4mn
5,0
2,4

5 , 0
5,0
2,4

m*-*
mn

5,0
2,4
1,8

3,0
5,0
5,0

mnmnmn
5,0

16,9
2,4
mn

mnmn

HZ)
DEP,

nn

nn
nn

23

35
78

1 90

tin

R9
m*
204
89

204
194
109

nnm*
164
69
38

-1?
{AA
134

f***
nn
nn

24

103
89

nn

w*
nn

(3220 HZ)
ST,

0,5

1,1
1,4
4,5

3,6
1,1
A.rt
6,4

1,1
0,9
1,1
1,9

0,6
0,3
lil

1,1
1,5
0,7
0,9
2,4

6,3
2,0
1,1

0,5
0,6
1,5
5,1

3,9
0,6
1,5 '

0,6
0,9

DEP,

BO

1 7

12
10

9*;
97

-14
-19

97
-9

97
31

33
14
47

V7
31
7

1 7
19

.'J

RA
27

- 20
-7

21
-9

19
-26
31

-44
-19

A i.lg p A r: F
ST i DER, RANGE

rt,

. A

0. 4

l ,9
O : 9 
T ! A

1:1 
1 . S
? . p
T ', A
? l i

4 - 7
3 -s
i i n

0,5 
0,61 . r"-
'3:' l

10,4 
l :5 
1,5

n , A
A, 5

1,1 .17 l
1:4 12 l
4,3 17 T,

"(A

53

AA

2,9 11?
2,6 104
I i O 70

31
f! t. 
A l 
'.'O

-O

112

-7

21
11

A1

32
31

 44
 l?

i
I

i
 i

CAT,

l

i 
i



NORCEN LISTING - HALLIPAY TWNSHP AREA -

LIKE 
HO,

3?N 
391! 
'l l ? l! 
39N

39N

•105

40S 
403 
103

4 IN 
UN 
11N 
UN 
4 IN

42S 
42S 
 125 
d?q

 VJH 
43N 
43N

445 
44S

4 5 M 
45N 
45N 
 15N

 163 
163
 US 
44S

POS,

P 
C 
]i
r
F 
G

A 
P 
C 
P 
E

A 
P 
C 
P 
E

A 
P 
C 
P

ft 
P

FROM PEAK TO 
FIPi LOG, FID,

3699
7779

3911 3016 3922
3923
3928
3966

4195
4200

4287 4299 4307
4342
4424

4492
4622
4710
4716
4772

153
161
227
324

511

1449

525518
717
790

941
1014
1130
1150

1293
1453 1459
1504
1579

1730
1749
1909
1990

s
9
0
3
5

9
B

13
5
3

21
24
21
10
7

21
15
49
15
6

 ?4n
240
7V Q

270
260

3 
3 
3 
O
3

O
O

11
O

o
3

3 
3 
3 
f\

3
B 
9
5

9
11
5

j 
5

5
3
3
5

3
5
5
8

5
3

7. 
10 
14 
10 
H

10
17
21
3

10
24
10

7
10
3

10

3
10
10
28

14
10
10
10

9 330
34 220
9 290

j o 290
21 2i6

12 260
18 240
15 250
21 230

12 290
15 260

4 310
9 260
9 ?nn

12 270

6 270

9 250
15 290

12
21 240 

t? 770
21 230

(735
ST,

9,4
2,4
3, 0
3,0

1 1 'J 1 1
2,4

4,0
7,6

f **tt
2,4

16,9

5,0
1,8
1,9mn
2,4

mn
n n if

9,6mn

mn
6,4
6,4

2,4
5,0
5,0
2,4

mn
2,4
2,4
4,0

1,8
2,4
2,4
nm

HZ)
PF.P,

*u
69A*.
55

* t 't f'119

92
90nn
69

163

94
69
9nn

129 .

nnnn
65nn

nn
91111

29
164
144
69

m*
B9
99
42

  '? i
99
69nn

nr ----- 
(3220
ST,

5,1
0,9
2,6
4,5
1,4
0,9

2,4
4,5
1,0
1,1
2,0

1,1
n, f.
3,6
1,5
1,2

1,5
2,2
4,5
0,3 -

0,5
5,6
1,1

2,0
2,3
0,5
1,5

0,6
2,3
2,3
5,4

2,5 '
0,9
2,3
0,9

HZ)
PEP,

38
17
14
d?
11
24

09

42
"2
7

100

-13
T

43
1

51

31
34
7?
-16

A

5
17

5*
62
10
21

69
7 9
7?
"1

-2
o"i?

IB

AVERAGE CONI', 
ST, PEP, RANGE

7,3
1:6
2,9 
3,9 
1,4 
1,6

3 : 2
A ', o
1,6
1,8 
9,4

3,0 
1,2 
2 , 7 
1,5 
1,9

1,5 

l\l

0,5 
6,0 
3 , 9

'j, 6 
2,7 
1,9

0:6
9 . 3
T \ T 
A. 7

i .A
1 ', T,

0,9

AT.•in

11
7?

132

.11
i/,
26 

i
9 r*

31
34 
49 
1 A

JlO

64

40
l i J

77

45

69 
RI
81 •?i

-1

IB

CAT,

n
7
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•j

T 
i

T
T 
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NORCEN LISTING - HALLIDAY THNSHP AREA

L J, 1 1 L.

NO,

503
50 S
50S
583

59N
5 9 M
59N
59N
59N

60S
60S
60S
60S
60S

61N
61N
61N

62S
623
62S

6 3 f!
6 3 M
63N
63N

643
64S
64S
645
64S

A 'j W

6 5 H
65N
65N

POS

rt
P
C
D

A
P
C
D
E

A
P
r.
D
E

A
It
C

A
K
C

A
H
C
D

A
n
C
[i
E

A
If
rj
D

r run r CHIN i u
, FID, LOG, FID,

1054
1061
1067
1365

1443 1445 1447
1795

1790 1803 1814
1820
1825

1949
1968
1978
2261
2266

2669 2680 2682
2722
2732

2903
2942

2946 2954 2958

3299
3585
3593
3602

3P76
3 E! 8 4
3905
3910
4120

4213
4505
4534
4538

i i j
rp 
PPM

3
11
8c.-
J

B
C

19" T

6

3
40
11
0

19

0
16
8

5
5

21

T
li
34
13

T

5
3
3
3

3
5
5
5

/ 3 3
n 

PPM

e
13
13
8

11
8

24
11
5

8
34
13
0
8

5
13
8

5
3

16

5
13
26
13

5
5
5*\
5

5
s

11
11

j. -.'/y
IP 

PPM

24
28
28
17

28
24
80
28
10

17
101
31
24
31

.14
38
21

14
17
42

14
35
76
45

14
10
10
10
14

14
14
21
17

""""o
PPM

^4
24
24
15

21
18
37
31
24

27
49
31
21
15

18
21
24

18
15
18

31
21
40
31

18
12
12
12
15

18
9

21
18

ALT, 
(FT)

230
250"

240

230
no 0

190
200

180
200
22"
230
280

180
2^0
240

24"
230
230

180
2 A o
210
200

?2 rt
260
^ 50
230
240

?20
220
230
210

(735 
ST,

1,8
5,8
4,1
4,0

5,0
4,0
7,4
1,4m**

1,8
15,4
5,8
nm
26,9

ttm
12,4
7,6

4,4
4,0
15,4

2,4
5,8
17,7
9,4

2,4
6,4
2,4
2,4
2,4

2,4
6,4
3,0
3,0

- - - - - v
HZ)
HEP,

fl
38
n
82

64
102
41
75m*

108
46
Aft

W*
40

m*
45
90

131
99
54

159
48
53
86

119
111
09
09
99

11?
151
65
85

(32; 
ST,

2,6
3,1
3,1
2,7

3,7
3,6
9,1
2,4
0,8

1,2
9,0
2,8
3,0
6,1

. 1,4
5,7
2,0

1,4
2,7
8,1

0,9
5,1
7,6
4,9

1,4
1.5
1,5
1,5
1.9

1,4
3,6
2,4
2,2

'n f)7) 
"I'EP,

-16
i A
i A
41

A1
58
18
54
44

62
20
24
40
-2

92
97

22

32
51
40

58
2"
28
46

s?
31
41
41
41

ri ^
1 O 1."TO

64

ST,

2,2
4, 5
3,6
3,4

4:4
T, fi
8,3
1,9
0,8

1 5
12 2
4 3
3 0

16 5

1,4
9,0
4,0

3,9
3,4

11,7

1,6
5,5
12,7
7,2

1 ,9
4,0
'1 ,9
1,9
2,1

1 .9
5-0
2,7
2,4

I'EP,

-i
27
25
62

53
00''6
A^.

44

05
33
4 6
.ir.
i?

92
'A
5 A

02
79

47 ,

10?
T H

41
AA

PA

71
 A 5
AS
70

nA
127

,.. r,

75

C W l', 
RANGE

T

T

3
3

3
3 ";

ii

i
6
i
9
A

,
er

-

3 j
t-

1
.1
A

4

i
3
i
I'.j

1
3
*U

2

CAT

?
3
2T"

2
T

3
T

1

?

3
T

1
3

i
3
2

0-j

3

 i
3
3
3

7
 l

T

2
2

,
2 j
^
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L 1 fit 
NO,

'M c;

733

733

74N
74N
74H

753
753

7 All
76N
76N

7V Q

775
775

7011
7 OH
7 ri q
7 ON

7. J c;

7V P
795

s to (J
6 ON

POS, F

[i
C
n
F

fi
P
C

A
[(

A
[i
C

A
t
C

A
P
C
D

A
f;
r

A
P

hun rtn!\ I'J 
HI, LOC, FID

1094
1256
1455
1520

1571
1022
1922

1987
2113

?5?6
2775
2783

2849

3190

3204
3530
3544
3650

3733
3977
4001

 1279
4456

.' 2 J 
, IP

PPM

13
0
0
3

3
rt

li

s
0

3
er

.11

8
3
o

3
11
r

5

5
13
0

0
16

/j j ,

PPM

e
B
s
5

3
5
5

5
3

3
5
5

s
8
3

5
5
3
5

5
5
3

3
8

3 i i y 3 i i* y 
IP Q

PPM

21
14
3

10

3
7

21

10
3

T,

10
17

17
14
3

3
17
10
17

14
24
3

3
28

PPM

6
15
31
15

18
12
9

6
6

12
12
9

6
18
27

9
9
6

15

27
12
12

21
12

ALT,
(FT)

240
26ft
220
210

250
24ft
290

 JB/i
250

240
210
280

 jno 1
5^n
180

240
?fjft
250
280

 230
o^ft
300

250
240

(735
ST,

17,6
11111
11111

2,4

5,0
11111
20,7

6,4
11111

5,0
6,4

20,7

12,8
1,8

11111

2,4
20,7
16,9
6,4

6,4
27,5

11111

11111
22,7

-----vtir--------- 
HZ) (3220 HZ)
PEP ,

88
1111
1111
129

174
1111

72

91
1111

184
161
82

87 .
28

W*

99
"2

173
91

141
91

1111

1111
83

ST,

10,9
1,9
0,2
1,1

0,3
0,9
6,1

3,8
0,6

0,4
1,5
5,0

8,2
1,4
0,2

0,5
5,0
3,8
2,7

1,0
5,6
0,4

0,3
6,7

DEP,

82
21-38
67

-14
47
24

59
89

91
81
38

49
12' 5

sn
38
89

1

11"*5
-39

-36
48

AU E ' K A (j rsi,""

14,2
1 ,9O,'1
1,8

2,6
0 . Q

13 i 4

5,1
0,6

0,7

4, 'o
12,0

1 0 : 5
1 ,6
0,2

1 .4
12,0
10,4
4,6

3,7
16,6
0,4

0,3
14,7

1'EP,

05*?1
-3 G
99

00A~l

48

75
09

103
121
60

68
20
5

715
X o

13146 '

76
A1

-39

-1A

66

C ON D,
RANGE

6
i
i
1

T

1
X,

a
i

T

3
x,

r'

1

1

1

f,

5 j

3
A
I

1
6

CAT ,

3
1
1
o

o
1
3

?
1

2
2
3

T
T

1

T
3
2
T

0

T

I

1
3

81S 4780 19 11 42 10 230 20,4 83 8,1 40 14,2 62

jnjj
82M

83 S
83S

A
li

A
H

5342
5351

?V4
300

8
8

g
3

0
8

11
8

21
17

28
17

12
15

18
21

240
250

2 
240

7,6
7,6

5,0
1,8

90
GO

64
48

4,6
2,7

4,5
1,7

48
31

45
26

6,1
5,1

4,7
1,8

69
56

55
37

A

4

3
i



NORCEN LISTING - HALLIDAY THNSHP AREA -

i- J M r.
NO,

OAK
96N
96 U
IJ 6N
96N

9 7 S
p 7 q
97S
97S

*nH
99N
99N
VON
99H

995
QQg

?9S
999
99S

100N
loon
1 OA|J

10 ON

101G
1 0 1 S
1013
10 IS
101?
101S

102H
102N
102N
102H
102N

J03S
103S

r r\ u n r r. H r\ i u 
POS, FIH, LOG, FID,

A
rt
C
D
E

A
It
Cn

A
P
c
D
E

A
H
C
n
r

A
B
C
n

A
P
c
D
E
F

A
H
C
[i
E

A
D

1236
1242
1247
1252
1308

1432
1 ̂  r, o
1515
1528

1978
2077
2100
01JO

2123

2203
2300
o"\A?
2318
2337

2366
O f! 7 3
Of) P '3

2094

3AA6
Vlfio
3093
1099
3103
3291

3666
3669
3671
i A 9 r.
3695

3P63
3083

IP
P PH

34
X 7
21
16
0

rt
5

24
16

0
5

13
24
3

3
49
48
16
13

24
21
27
27

21
3

69
jtft
21
5

45
40
42
3

13

8
19

/ ja
0

P P H

16
16
R

li
3

f 
J

Be
8

5
B

11
11
8

5
13
13
B

11

16
B

11
18

11r,
26
24
19
3

24
21
21"s

11

r,
11

J//U
IP

PPM

52
so
31
17
7

7
17
35
24

3
14
21
38
14

10
6?
62
20
28

49
38
45
45

35
10

107
m
42
7

80
80
69
10
31

14
38

""5

PPH

18
18
19
21
9

15
181 "-1
15

15
18
12
12
15

15
19
19
18
IB

21
12
15
9

15
21
34
37
27
15

31
2?
 31
18
15

9
li-

ALT,
(FT)

230
OOA
230
240
240

240
260
04,1
250

009
250
250
OAA
250

200
200
200
230
220

220
240
O^JA

250

o 
190
100
100
t (JA
170

OOA
2 2^
210
JCA
190

2?rt

290

(735
ST,

30,7
35,5
35,1
16,3
nw

mn
4,0

42,9
22,7

nw
4,0
12,2
27,1
1,8

2,4
73,2
73,2
2 17 , 7
12,2

1W, A
35 : 1
34,3
18,2

 M, 9"2!4

40,0
31,3
12,7
16,9

27,7
37,0
29,6
2,4

12,2

12,8
20,4

- - - - - \ 
HZ)
DEP,

48
5 A
88
76

m*

m*
62
73
73

tw
72
66
28
38

13973-
739"H

96

61
78A o
26

90
149
64
82
95

253

43
44
57

149
126

77
23

'nr~-----~-- 
(3220 HZ)
ST,

11,2
11,2
5,2
1,7
1,1

0,7
2,2

10,2
4,5

0,3
1,4
4,6
11,6
1,9

lil
16,6
16,6
4,5
4,5

8,5
11,6
11,3
26,9

7,5
0,9

17,7
9,7
5,0
0,7

11,3
12,6
9,3
1,0
6,1

3,6
8,9

, DEP,

35
45
44
0,4
77

07

14
41
32

24O'i
39
19
31

77
AA
60
45
55

44
39
21
28

J R
53
45
*~iT

69
97

20
OT

32
74
88

33-14

AVERAGE
ST,

20 , 9
23,4
OA , o
9,0
1,1

0,7
3,1

26,6
13,6

0,3
2,7
B , ,\

1 P . T"i, 'B

1,9
44,9
4 -! , y
13,6
8.3

1 "J : 6
0^,1

22,0
22 i 6

15,7
1,6

32,0
O A , '-"i"a,?
5,8

19,5
24,0
19,5

1 , 7

9 : 2

" 1 9

14,7

I'EP,

42
51
AA
51
77

07

T R

57
53

24
47'".0

24
35

1 Aft
" A 7
A7

69
76

53'r,p
31
27

64
104

r; t-

70
P2

175

70
34
 15

1 1 T

107

r( r,"s

COHD,
RANGE

7
7
7
rr

1

1
3
7

A

1
T

5
7

l

i
Fi
g
A
f*

A
7
7
7

6
i
n
7
r*

5

7

7
7
1
5

r;

6

CAT,

T
3
T

3
i

1
o

3
3

i 3
T

3
~

•y

T,

]
T.

3

3
3'7
3

3
0
i
3
7
T

T

3
3 i
3

^
3
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fi
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i
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f
I
I
i
I

I
l
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T

t
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r

I
I
E
E
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e

c
E
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E

Vj
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6
V

S
9
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i/
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i
T
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I
t
T
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9
E

V
V

T
1
t
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V
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^

V
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E v "t "V

Oil
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V2
i,
9182-
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fl'j-
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0V-
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69-

8t-
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Se
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t 'Z.
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V
EV
02
c f.
i b
6 L

/t-
E
i1

02

'd3u
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i- : i T
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E'fl
r t r j
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O1 E

GV
0 ' vZ
6 ' ti 2
E 'i-
Z ' 0
9 ' 0
E : 0 S'G

9 'G
6 '0
2 ' 0
i/ ' 0
6 'O.I
t ! 91
L ' v
6 : E I
C. ; i' i
6 ' L

e'l
E'O
i- : 0
6' vi
S '81
9 '21
c ' 6
C ' ii

6'3
B 'd

i '01

0 ' E I

' J.G

9E

69
80

E S
l1 2
Ir I
II

6E
81
V-
9-
62-
02-
8S-
ES-

0V-
12-
69-

62
E t
9 v
12
ve
21

nii-
ir
^E
01
ve
5*
i-ta

ii2
i-
L~

EI

'd3'I

S ' L
i |2I
O'S

9'E
2'8
9J8

Ir'G
9 ' E t
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2'0
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E'O
C:0

9-0
6 ' 0
2 ! 0
v ' 0
Ir ' ^
6 ' 9
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G'E

6'0
E'O
v'O
E'OT
8'U
6 ' 6 I'9
9 'b

9*S
G ' ^! 9'S

8'9

'IS
3fjy.':J3nv t'ZH 022E)

OS IV
Eu ^'22
06 6'E2
1ST v'9

Lit 8'2l
E!i /. ' 22
LV \f '02
ES 0 ' Ir

S^ 9 '8
OE E ' vi
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OE2

022
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O/. E
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OV2
092

0 "a E
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OG2
OSE

OE2
OT2
Oir2
OG2
Olie
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022
Oire
Ov2
032

081
GOZ
012
002
OE2
022
OT2
012

092
0/2
vLZ

092
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1 j.iy
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^
9
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6
6
21
ST
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IE
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Gv
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LZ
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0
91
61
S

II
LZ
62
II
0
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0
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a -Mi Mi Ui-.j| . •I'-.'.^^s

NOP.CEN LISTING - HALLIDAY THNSHP AREA -

L, -- I I  

HO,

in ? q
109S

H ON
1 ION-
11 OH
1 1 ON
11 OH

HIS
HIS

i i i s
HIS
HIS
111S

1 1 2N
1 1 2M
1 ! 21!
t i ''ij
H2N
112H

113S
113S
11 35
H3S
mS
11 38

114N
114N1 1 4'i
114N
114H

1155
115S
115S
11 55
115S
H 55
1155

POS,

E
F

A
P
r
ri
E

fl
f(
C
[i
F
F
G

A
li
C
li
l:
f

A
D
C
n
t
F

A
B
C
[i
E

ft
LI
C
ri
E
F
G

i r. '-'i i i crm i  .;
Fll', LOG, FIP,

1 A.AO
1621

201 1
9OQfj

2105
9117
2126

2746
2360
2 U5
9^0

2378
2419
2441

2712
2756?9"M

2941
2944
2949

TIVT
3164
3167
3174
3180

3414 3418 3426

3561
3746
37^.9
3758
3762

3922
"J *J 9 H

3931
3934
3938
3944
3 9 4 8

.    

IP
PPM

n
3

0
8
3

11
cr

s
5
3
5

11
0
0

0
0

13
3
3
5

3
5
5

24
3
3

3
19e

T,

3

3
T
3
3
8

16
16

X J J

Q
PPM

8
8

5
11
s
B
5

5
3ei
5

11
3
3

3
8

16
8

11
11

8
8

11
24
s

11

B
18
11
B
8

5
11
11
11
13
18
IB

J ' L. J

IP
PPM

10
10

7
21
10
24
14

17
17
14
14
31
7
3

7
17
42
21
21
24

14
17
17
62
10
17

10S*?
28
14
14

1 4
24
24
24
28
42
45

j -j -; ' j
0

PPM

40
31

24
15
12
9

12

6
12
15
18
18
12
21

6
9

21
21
24
18

1 9

15
15
31
21
21

15
31
24
21
18

21
34
37
31
37
9V
31

ALT,
(FT)

210
990

230
970
250
240
240

480
9 TO

190
190
9 TO

230
240

21rt
2""'0
.230
210
900
240

990

170
180
910
910
170

260
990

260
190
250

170
170
180
210
210
9}0
220

(735
ST,

mn
1,8

mn
5,0
2,4

12,2
6,4

6,4
4,0
2,4
6,4
8,6
mn
w**

mnmn
7,1
1,9
1,4
3,0

1,8
4,0
3,0

11,4
2,4
1,4

1,8
10,6
5,0
1,8
1,8

2,4
1,4
1,4
1,4
4,1
8,1
9,1

HZ)
PEP ,

m*
68

m*
24
39
88

131

-109
92
149
191
85

m*
rm

m*
m t

50
79
65
55

68
152
115
55

129
95

28
54
34
98
38

169f) e,
85
55
71
AT
53

nr -~-
(T99O H?) p \i
ST

0,5
0,6

0,5
3,6
1,5
8,2
2,5

0,2
3,5
1,9
1,4
5,2
0,9
0,3

2,0
5,0
6,3
2, .4
2,0
3,6

2,5
2,7
2,7
7,9
0,9
1,7

1,1
5,8
3,1
1,2
1,4

1 .2
1,7
1,5
1,9
1,9
5,0
4,9

, PEP,

1
4

8
15
41
54
48

-151
A9
9l
Q9
44
57

-26

150
68
38
SO
6''
38

69
111
101
34
38
96

17
9 S

5
71
22

91
72
sv
34
9P

38
26

ST

0,5
1,2

0 s 5
4 i "*
1,9

10,2
4,5

7,3
3,8
2,1
3,9
6 = 9
0,9
0,3

2 ! 0
5 6
6 7^ i
1 7
3 3

9 9
1 i J

2,9
9,7
1,6
1,6

1,4
0,2
4,0
1,5
1,6

1 , R

1,6
1 , S
i , 7
3,0
6 : 6
6 i 5

E R AGE
, PEP,

i
36

0
90

65
71
90

-12"
771 00

1426 1"-

57
-26

150*68

.t A
A 'j

64
47

68 '
1 .39
i 00
45
f) A

96

03
ao
''0

fi S
30

130
84
72
45
51
51
40

rntin ,
RANGE

1
i

,
3
l
tr
J
3

A
3
T

T
4
1
1

j
3
.)
 i

1
3

 i
3
2
C"

1
T

1
5
3
T
i

1
1
1
I
T
4
.1

CAT

i
-

i
T

O

3
2

o
T

T

H
3
i
i

i
l
3
T
^

2

T

O

2
3•i
•i

~
3
5
n
2

T
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T

2
9
T
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HH
vjv ̂ '^Vi:J,^5i'3i!74^3B^3iK?!v^'

'BRs
MORCEH LISTING - HALLIDAY THHBHP AREA -

LINE FROM PEAK TO 735 735 3220 3220 ——————'.'HP ———— ---
NO, POS, FID, LOC. FID. IP Q IP Q ALT, (735 HZ) (3220 HZ)

PPM PPM PPM PPM (FT) ST, I'EP, ST, PEP,

4020
4208 4214 4220

285
289
302
311
503
508
572

706
713
718
794
959
963

1087
1090
1237
1303
1309

1481
1556
1593
1732
1737

104
219
260
326

503
636
771
778

927
932

1041

A"ERAGE CONI".- CAT, 
ST. DER, RANGE

115S
11 55

116M
1 i 6N
114N
116M
116M
116N
116N

117S
1175
117S
117S
117S
1175

i l P H
H ON
118M
11 ON
11 ON

119S
1195
11 98
11 95
U9G

12 ON
12 ON
12 ON
120N

121S
1215
1215
121S

122N
122H
122N

H
I

f:
EI
C
P
E
F
G

A
[t
C
[i
E
F

A
P
C
li
E

A
B
Cn
L

A
ncri

A
If
C
[i

A
B
C

0o

ort
i
0
3
rt
6

rt
3
0
0
0
rt

0
0
0
rt
0

0
0rt
3
0

0
0
0
0

0
0

.9

.9

9

2
0

3
5

8
B
5
8
B
e
3

11
13

8
S
B
5

8
11

3
8
5

3
3
5
8

11

11
5
3
3

5
8

11
13

13
13-3

3
10

14
14

3
3

94
21

7

24
35
17

7
17
17

14
17

3
14
10

7
7
7

14
17

17
T
7
7

10
7

17
24

17
14

3

24
15

18
18
27
24
24
21
21

T7
43
31
19
IR
18

21
21
15
31
18

6
21
34
24
24

27
31
15
IB

31
49
27
40

34
34
18

ISO
190

260
260
210
9rtrt

250
240
260

230
23rt
24rt
270
240
230

9drt
250
300 .
270
280

9.10

270
230
240
230

220
240
320
230

260
91 rt
240
200

210
91fl

240

nwnw

nwnw
2.4nw
1 i 9

nwnw

nw
1,3

nw
nwnwtt***

nww**nwnwt****

t****w**w**
1,8

t****

nw
*w*
nwnw

t****nw
nw
nw

tt***
tt***
w**

t***tt**

w*w*
129w*

38
W*w*

t***
12

W*w*
t***
w*

w*w twt
w*w*

t***
t***
1 1 1 1

48
w*

tt**
W*
w*w*

w*n**
w*
w*

w*
t* tt
wt

0,3
1,1

1,4
1,4
rt, 9
6,3
2,6
2,4
0,4

1,5
2,2
1,1
0,6
9 , 9
2,2

1.2
1,7
0,3
0,9
1,0

2,0
0,6
0,4
1,1
1 ,4

1 .2
rt,9

6,7
0,6

0,6
0,3
1,2
1.3

1.1
0,9
0,3

ft
87

12
12-25

-12
14
29-14

9
4
rt

-1?
34
44

21
14-56

-T 9
-16

80-24
-34

4
21

•19
-78
-53

23

-36
-27

2
35

27
1-24

0,3
1.1

1.4
1:4
1.3
0,3
2.2
2.4
0,4

1.5
1.7
1.1
0 - A
2i2
2,2

1,2
1.7
0,3
0,9
1 .0

2,0
0,4
0,4
1,4
1,4

1 , 2
0,2
0,7
0,6

0,6
rt, "?
1,2
1.3

1 .1
0,9
0.-3

8
87

12
12
S 9

-19

26
9g

-14

9
P
rt

-17
34
44

21
14

-S A
-79
-16

80 ;
-9.1-3-i
26
21

99
-vS
-ST
23

-36
-27

9

35

97"i
-24

1
1

1
1
1
i
9
9
1

1
1
1
1
9
9

1
1

I
1
1

1
1
1
1
1

1
1

I
t

1
1
t
t

1
t
1

1
1

1

i
9
T
9

1
1

1
9

1
1
1
1

1

1
1
1
1

1

ii
9

1

1

t

j

i

l
lon

o
rt
i



BH6i

NORCEN LISTING - HALLIDAY TWNSIIP AREA -

LIMt 
NO,

122N
122N
122N

123S
123S
1235

125N
125N
125H

1275
1275
1275

129M
12 ?N
12VN
129H
129N

1315
131S
131S
1315

133N
133N

1355

137H

139S
139S
139S
1395

1 4 1 N

r-KUn htnr. lu 
POS, FIH, LOC, FID,

[i
E
F

A
[(
C

A
H
C

A
[i
C

A
B
ni)E

A
D
C
[i

A
D

A

A

A
D
C
D

A

1059
1063
1084

1360
1553
1559

1683
1608
1Q74

1991
2328
2332

219
418
421
440
456

799
733
859
809

1001
1207

1321

1687

1714
1769
1769
1795

2092

l JO
IP
PPH

n
6
3

0
-9
-2

0
-2
0

3
..0
-2

3
0
0
0
3

0
0
3
0

0
0

3

o

0
0
0

o

0

A

f JSD
(l

PPM

11
13
5

3
16
18

11
13
5

3
11
8

5
5
3
5
5

5
5
8
3

3
3

8

3

5
5

5

3

T

j z c1 y 
IP

PPH

17
17
7

7
28
35

17
21
3

3
14
7

10
10
10
10
10

7

7
21
3

7
3

7

7

7
10
7
7

3

-,

j .c .-.y 
Q

PPH

76
79
24

18
43
49

18
18
24

6
27
IB

15
18
15
18
12

24
24
24
o

18
21

31

12

9
9

21
24

12

97

ALT,
(FT)
900
190
230

270
220
210

280
9PO
200

280
230
240

30^
260
260
260
270

260
260
250
220

9.40

240

270

320

250
270
900
280

300

9AO

---------t/nr--------- 
(735 HZ) (3220 HZ)
ST, I'EP,

mn nnn*** nn
2,4 109

mn m*nn* nnnn* m*
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0,5

0,6
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0,9

1 , 1
i , i
0,6
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The following is a summary of the archive tape format containing raw and 
rocessed magnetic, altimeter and HEM data.

VF . JOH
^_________ * i n P f' F N——..———.—————-
i "A TACM ARI- A 
; ' .1AMIIARY 19B1

( l - - — o . . . — — . . .. . . v B B d — *. — — — — - — — ^ — — • — ^ — " — *-. 
l

( 1 ?(jno-FnnT TAPF vni.u^E. 
iJ T A P F - F T l F S . 

P. ....... ,. 

F J l. F SHFF T BLOCKS L I WES

f i 1. t 696 1-U6 
? ? ?708 07-108 

j ^________3________LQJI5__.1 0.9- 1.55 -.—~. 
j O Tl. 151 001-90?

FIIFFnpMAT.
|i"v:" DFNSTTY - ifeOO BPI 
^L _______ PFrFM — FH
* l RFTI r?un 
.w PI KST7FsiJRf)0

f 

l

DATA
Uft.FTFins PER LOGICAL RECORD.

DATA 54MP!

I 

l

l

l 

l

RFMFKil i Y. 0.5 SECOND. 
MARMFTTrR, l SECOND.

SE CI) UD

R E r. o P n
HM1 TS

l-. MI IM H E R——
FIDUCIAL NUMBER
y-COQPDJMATE ri.ooi INCHF.S

0.001 TMCMPS

7 
R

SPARE
TIME 
JJJLW—HA-G-MF- I-LCS_____.

HOUR (".LOCK

0-1? SPARE 
l K, PAW ALT] HETFP
i u____PAW MF^ j.nw FPFQ,

FEF.T
TNPHASE.

!-S RAW HFM LOW FPEO, P.P. 
if* RAW HL^ HIGH FRFQ, I.P. 
i .7.., ____R AJi-hLy- Hi GK- E.H E. n , . O . P ,.



f
t ft

tt - 1 n
™ Jo

? i -?a
PQ--O
^^,- ^c;
^^
\7-nn

MAP I MF P FAST Tf.'G 
M/ of MF P MO.P7"! Nt; '
FI MAL MAfiNCT ICS
S P A P f
FINAL MF M
S P A P F
HFM OH AH M]MjMijM FL^G
e^PAPF

M f T f W S 
''F TFP^

0. 1 C*"

0 . ! PPM

(n, i )

MAS

.-NO.TE-l- HFFADLT r.ODE : O
FTNAI M A r, FTFLD CONTAINS DFFA1JLT UNTIL VALUE UPfUIF.

FH - MAV OTTTMP.

i

f

f 
i
f 
i
i
-i
t 
t

NOTE: Processing of the raw HEM data involved the following steps:

1) First, as the HEM is recorded in mV, the raw data was converted into 
ppm. This was done by dividing all channels of HEM data by 3.38 ppm/mV. 
This constant is an average obtained from the calibration sequences.

2) Each flight line is then scanned for a weighted minimum point of the 
HEM channels. (Minimum point can sometimes be selected erroneously 
due to noise or slow drift on line.)

3) Each HEM channel is then D.C. shifted to such that this "minimum" point 
has the following values:

1 ppm for the 735 IP channel
2 ppm for the 735 Q channel 
2 ppm for the 3220 IP channel 
7 ppm for the 3220 Q channel

These values represent the geophysical response expected from a 
4000 ohm-meter homogeneous earth.
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400' surface rights reservation afong the shores o f a ll 
lakes and rivers.

RESERVES

S.R.O RESERVE , MARCH 22/67, FILE 163003

DATE OF ISSUE 

FEB231982

Ministry of Natural Resources
TORONTO^^

DISPOSITION OF CROWN LANDS
PATENT, SURFACE AND MINING RIGHTS ..... r

•t , SURFACE RIGHTS ONLY ... — ... __ '
" , MINING RIGHTS ONLY....... ___

LEASE, SURFACE AND MINING RIGHTS......
" , SURFACE RIGHTS ONLY __ — .
" , MINING RIGHTS ONLY

LICENCE OF OCCUPATION-.- ___ . __ .

H
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HluHWAVSROUTE NO.

ROADS

TRAILS

RAILWAYS

POWCH l i NES

MARSH O!t M USKEG

MINES R

'used only wm. summer resort locations of w hen space is limited

o
J

TOWNSHIP OF

HALLIDAY
DISTRICT OF

SUDBURY

LARDER LAKE
MINING DIVISION 

SCALE : 1 INCH 40 CHAINS (1/2 MILE)

DR. RW.N

DATE FEB. 2, 71
PLAN NO. M-910

ONTARIO

MINISTRY OF NATURAL RESOURCES
SURVEYS AND MAPPING BRANCH
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