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1. INTRODUCTION

l
This report details the logistics of a fixed-wing airborne magnetic 

J VLF-EM/survey flown for Noranda Exploration Company, Limited.

l

l

The survey was commissioned by Mr. B. Groves of Noranda.

l Terence J. Mcconnell, Geophysicist for Questor, supervised the data

compilation through to the completion of the project in October, 1990.

- The survey area consists of three contiguous blocks, comprising 425 

l kilometers of traverse and control lines. These were flown between the dates

l
data set.

of September 24 and September 27,1990 using Belleville, Ontario as a base 

of operations. The three blocks have been merged to form one continuous

The project is located 32 km north of Madoc, Ontario. N.T.S. Map sheets

31C 12 and 31C 13 include the survey site (see location maps).
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2. OPERATIONS

l
2a. Personnel

l
The survey crew was made up of experienced Questor employees:

Crew Manager/Geophysicist T. Mcconnell

l Pilot/Captain of Aircraft J. Monsalve

  Equipment Technician/Navigator M. Barrett

  The digital flight path records were checked for completion at the base of

l
operation, in Belleville, Ontario. Final data compilation and drafting were 

carried out by Questor at its Brantford, Ontario office. The magnetic and 

electromagnetic processing was carried out using Questor software and the 

results were computer drafted.
l
B 2b. Equipment

l A Cessna 206, C-FAQD, equipped with the following instruments was used

for the survey:

1. Scintrex H-8 Cesium Vapour optical pumped Magnetometer;

l 2. Herz Industries Totem 2A VLF/EM Receiver;

3. Picodas PDAS 1000 Digital Data Acquisition System;

l 4. RMS GR 33 Analogue Recorder;

5. Geocam 75 SF 35 mm. Camera;

J 6. TRT Radar Altimeter;

7. Rosemount Barometric Altimeter;

l 8. Trimble TANS GPS Satellite Navigation System with cross-track

 indicator for pilot.
" 2
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l
l Regular calibrations of the equipment were performed at the beginning

and end of each survey. Details of the calibration procedures are 

l given in Appendix C.

l A GEM Systems GSM-19 digitally recording base station was used to

monitor the diurnal variations.

  2c. Production

  The flight line spacing over the three contiguous blocks was 100

l meters. Table 1 summarized the kilometers flown during the survey

m operation.

m TABLE 1

m Traverse lines (km) 397.0

Control lines (km) 28.0

m Total lines (km) 425.0

l The survey was completed in five production flights. 

l 2d. Survey Procedure

l During the survey, the aircraft maintained a terrain clearance as close to 60

meters as possible. In areas of substantial topographic relief or large

J population, the aircraft height may exceed 60 meters for safety reasons. The

aircraft's air speed was maintained at 120 knots while on survey.

l 

l
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The details of each production flight are documented on the digital flight logs 

l produced on each analogue record. The logs include the survey times, line

numbers and fiducial intervals, as well as a record of equipment irregularities 

l and atmospheric conditions. One may refer to these logs in order to relate

the flight path film to the geophysical data.

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

1. airborne magnetometer data;

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

4. a record of height above sea level as provided by a barometric 

altimeter;

5. a photographic record of the terrain passing below the aircraft as 

obtained from a 35 mm camera;

6. time markers impressed synchronously on the photographic and 

geophysical records to facilitate positioning on photomosaics;

7. digital satellite positioning information as provided by GPS receiver; 

and

8. ground base station magnetometer data.

All signals except GPS positions were sampled at a 5 Hz (~12m) interval. 

GPS position was sampled at a nominal rate of 1 Hz.
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2e. Magnetic Diurnal

Diurnal variations in the earth's magnetic field had been recorded to an 

accuracy of 0.1 nl using a base station equipped with a Gem Systems 

GSM-19 Overhauser Proton Precession Magnetometer. It was monitored 

periodically during the day for severe diurnal changes (magnetic storms). A 

variation of 30 nl over a 3 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.

The base station magnetometer was set up in a magnetically quiet area near 

the crew quarters.

2f. Data Recovery

Navigation for the survey was performed using a Trimble TANS GPS satellite 

receiver. On-board computers acquired and recorded positional information 

once per second from the GPS receiver. This information was then 

compared with a suite of pre-programmed flight lines and area co-ordinates to 

provide the pilot with a real time display of his position relative to a selected 

flight line. Both traverse lines and control lines were navigated in this fashion. 

The Equipment Technician/Navigator also confirmed relative position using 

ortho photomosaics carried on board.

The flight path of the aircraft was also recorded by strip camera on black and 

white, 125ASA, 35 mm film which was 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 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.



l 
l

For each line, the equipment operator enters the flight details information into 

l the digital data system where they are recorded and verified

(read-after-write). The information includes line number, time, fiducial range, 

l and other pertinent flight information. This information is compared to the film

analogue records and the magnetic base station recording at the completion 

l of the survey flight.

l The film and all records are developed, edited and checked at the completion

of each flight. All analogue records are inspected for coherence with 

l specifications.

Technician so that the data quality and progress may be measured 

objectively. Reflights for covering navigational gaps and other deficiencies

l The procedures are performed on the survey site daily by the Equipment

l
m are usually flown on the following day.
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3. DATA COMPILATION

1
3a. Products

1
The survey consisted of three contiguous surveys blocks. The data from the

|

1

1

1

1

1

1

1

1

1

1

1

1

1

1

three blocks was merged to form one continuous data base. The data are

presented on two 1 :1 0,000 scale map sheets, for each one of the parameters.

The products delivered by Questor to Noranda Exploration Company Limited

along

1.

2.

3.

4.

5.

6.

7.

8,

9.

10.

11.

with three copies of the report include:

Unscreened master topographic base map, scale 1 : 10,000;

Clear overlay of the flight path, 1 : 10,000 scale;

Contours of the magnetic total field, scale 1 :1 0,000;

Stacked profiles of magnetic total field, scale 1 :1 0,000

Contours of the total field VLF with stacked profiles of quadrature VLF

superimposed thereon, scale 1 :1 0,000;

One colour contour map of magnetic total field;

Ortho photomosaic of the area at 1 :1 0,000 scale;

Four slides of enhanced images of total magnetic intensity;

The digital flight logs;

The negative of the flight path film;

Archive digital data containing both raw and processed (g ridded) data.
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3b. Flight Path

The recorded flight path was plotted and verified at the base of survey 

operations. It was then shipped back to the main office where it was routinely 

verified by a computer programme 'speed check', which flags any 

abnormalities in the distance per fiducial unit on a line. As a final check, the 

rough magnetic contour maps were examined for contour irregularities that 

could be attributed to positional errors.

3c. Magnetics

A Gem Systems GSM-19 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 was synchronized with that of the airborne system to 

permit removal of diurnal drift. Any subsequent leveling changes can be 

made utilizing control line crossing differences.

The corrected data was then interpolated onto a regular grid using a cubic 

spline technique. The resulting grid provides the basis for presenting the 

magnetic contours. The total field magnetic data were presented as contours 

on a 1:10,000 scale base map.

Remarks on the Magnetic Results:

- 

l

m 

m 

m

The aeromagnetic data over the Madoc area is dominated by a magnetic 

l package consisting of several discrete linear strongly magnetic units, The

units trend N to NNE in the northern part of the survey area, curving round to 

l a NNW trend in the south of the area. Weakly to moderately magnetic units

are also evident sub-parallel to these central units. This package probably 

l comprises interbedded metasedimentary and mafic metavolcanic units of

varying magnetic character.

8



l
The dominant structural trend is OSO0 , defined by either a change in magnetic

character along the fractures or by offsets to the magnetic units. Through 

l most of the area movement along these structures is minor, but shows

sinistral offset when evident. In the northwest of the survey area, iithological 

f units are discordant across one of these OSO0 trending structures. To the

west of the feature, magnetic linear units trend 0450 in contrast to the NNW 

g orientation of the units to the east.

l The prominent linear magnetic units are truncated in the south by a 3300

trending structure. Within this southern corner of the survey area, the rocks 

l display a 'flat' magnetic signature relative to the remainder of the survey area, 

  and probably represents non-magnetic sedimentary or felsic volcanic units.

. 3d. VLF/EM

m The VLF maps of the survey area record the total field component of the

" secondary VLF signals from the station at Cutler, Maine (NAA - 24.0 kHz).

m The results have been plotted as filtered total field contours and quadrature

  profiles.

The VLF method is sensitive to the angle of coupling between the conductor 

l and the propagated EM field. As such, conductors which strike towards the

VLF station will usually yield a stronger response than conductors which are 

l nearly orthogonal to it. VLF/EM anomalies are not EM anomalies in the

conventional sense. EM anomalies normally reflect the eddy currents 

l induced in a conductive body by the primary field. VLF/EM anomalies,

however, reflect the effects of current gathering, which is a non-conductive 

l phenomenon. The primary field from the transmitting station sets up weak

currents which flow in the bedrock and overburden. These currents tend to 

J gather in low resistivity zones such as massive su If i des, faults, shears, river

valleys or zones of conductive overburden.

" 9
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The total field yields peaks over VLF/EM current concentrations, while the 

l quadrature component yields crossovers. VLF anomalies which appear to

transect the magnetic data, and those VLF trends which appear to be 

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

g The dominant N - S trending units defined from the magnetic data are also

evident on displays of the VLF - EM data. Structures determined from the

l magnetic data and discussed above are generally detected in the VLF - EM

data through offsets to the responsive units. Faults and fractures in the

l survey area are not strongly conductive. WNW and NE trends are also

  evident in the VLF - EM data.

. The prominent NE oriented linear is attributed to cultural effects.

l 

l 

l 

l
l Terence J. Mcconnell

President 

l Geophysicist.

Respectively Submitted 

QUESTOR SURVEYS LIMITED

I

l 

l
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l APPENDIX A: MAGNETOMETER

l Scintrex H8 Cesium Magnetometer

J The airborne magnetometer is a Scintrex H8 Cesium sensor which operates on the

principle of optical pumping to produce a measurement of the total magnetic

l intensity. It has a sensitivity of 0.001 gamma and an operating range of 17,000

gammas to 99,000 gammas. The H8 incorporates fully automatic tuning over its

l 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,

l and for this survey has an absolute accuracy of 0.1 nT at a 0.2 second sample

I rate. The sensor is oriented to optimize results in a low ambient magnetic field. 

The sensor housing is mounted at the tip of the tail boom. A 3-term flux gate is 

I used to counteract the effects of permanent, induced and eddy magnetic fields in 

the aircraft.

l 

l 

l 

l 

l 

l 

l

l 

l
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APPENDIX A: VLF-EM RECEIVER

l
Herz Industries Ltd. Totem 2A

l
The Totem 2A VLF electromagnetic airborne receiver measures the total field and 

l vertical quadrature components of the magnetic field radiated from VLF radio

transmitters (one or two stations can be recorded simultaneously). The output of 

l the receiver is   1 .0 volt for a change in field strength of   1 000Xo.

l 

l 

l 

l

These components are digitally recorded with a sensitivity of u.0125%. The 

frequency range of the receiver is from 15 kHz to 26 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 ^ % or better when in the presence 

of a strong station.

* The total field tends to yield peaks in field strength over VLF current concentrations 

m of the elected 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 operations is that primary transmitter 

l sources can be selected to ensure good coupling with conductors in any

orientation. Stations are usually selected so as to measure one primary magnetic 

l field which is parallel to the flight lines (in LINE station), and one field which is

orthogonal to the flight line direction (ORTHO station). Using this convention, it is 

l found that the LINE channel response best delineates conductors which parallel

the line direction.

l

l 

l
12
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l
l 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 

J orthogonal to it.

g The sensor itself is housed in the wing tip of the aircraft.

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l
13



l 
l

APPENDIX C: CALIBRATION PROCEDURE

l
Calibration of survey equipment was usually performed at the beginning and end of 

l each survey flight.

l The continuous chart speed of the RMS Analogue Recorder was set at 6.0 

cm/minute (1 mm/sec).

The VLF-EM receiver output is manually calibrated during the ferry flight to the 

l 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 

l 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 1007o 

variation is represented by an output change of 100 mV.

l 

l 

l 

l 

l 

l 

l 

l

l 

l
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l 
l 
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Channel Name 

MAG 

LTOT 

LQUA 

OTOT 

OQUA 

RAO 

BARO

4th Mag 

(FDD1)

LAT 

LONG

APPENDIX D: THE FLIGHT RECORDS

ANALOGUE PROFILES

Parameter 

Magnetics 

VLF-Total: Cutler 

VLF-quad: Cutler 

VLF-total: Seattle 

VLF-quad: Seattle 

Radar Altimeter 

Barometric Altimeter

4th Difference 

(noise monitor)

GPS Latitude 

G PS Longitude

Sensitivity per cm.

50 nT

250Xo

250Xo

250/0

250/0 

50 feet 

50 feet 

100pT

0.02 degrees 

0.02 degrees

15
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[ O Base station value and location.

Elevation accuracy.

zc
p
N
S•^

1
C
gis
Z

HLH

g

1on u:

Instrument ——^—————— 
Method D Time Domain
Parameters — On time. 

- Off time
— Delay time ———
— Integration time.

D Frequency Domain 
_ Frequency _____
_ Range —^—-———

Power.
Electrode array — 
Electrode spacing . 
Type of electrode



MINING CLAIMS TRAVERSED

SO 1037881
1037882
1037883
1037884
1037885
1037886
1037887
1037888
1037889
1037890
1037891
1037892
1037893

1040406

1040424
1040425
1040426
1040427
1040429

1104352
1104395
1104396



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 — indude outcrop map)

OTHERS {SEISMIC, DRILL WELL LOGGING ETC.) 

Type of survey———————————————————————
Instrument -—-—^^——————————^————^——- 
Accuracy——————————————————————————
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS
Type of c..rvoy(c) Mac/netHrir VT.F-EM
Instrument(s) Scintrex H-8 Cesium Vapor Magnetometer, Herz Totem IIA VLF

(specify for each type of turvey)
Magnetics; 0.01 nT/ VLF; r.0%________________________

(ipecify for each type of turvey) 
Aircraft ..^H Cessna 206, C-FAQD____________________________________
Sensor airing Mag; 60 meters , VLF; 60 meters —————....——..-——..^—..^—. 
Navigation and flight path recovery ™th,wJ Trimble TANS GPS Satellite Navigation

Aircraft altitude 60 meters_________________Line Spaing 100 meters 
Miles flown over total arpa 425 km——————————^—.—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.

Mesh size of fraction used for analysis.

ANALYTICAL METHODS 
Values expressed in: per cent

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

D
a 
a

Cu, Pb, Zn, 

Others————

Ni, Co, Ag, Mo, As.-(circlc)

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

Field Laboratory Analysis
No.(—..^-————^.

SAMPLE PREPARATION
(Indudet drying, screening, crushing, uhing)

Extraction Method. 
Analytical Method - 
Reagents Used——

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

.tests)

.tests)

.tests)

GeneraL General.
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MRDDC 
RIRBDRNE GEOPHY5ICRL SURVEY

NDRRNDR EXPLDRRTIDN CDMPRNY LIMITED
and c.ampiltjd by QUL^STDR SUHVErS LIMITED 

September — Dctoder 199O
JoD No.

Z. 13590

niRCRflFT
C-FRQD CESSNR STRTIONfllR 206G 

MflGNETOMETER
SCINTHLX H6 CESIUM VRPGuN . 
RESOLUTION O J l - 

CYCLE RFUu O d P O. .. - ..i 
INTERVRL \ d n iulreb

DHTfl HCQUIStTlON 

Pit:ODRS P1000 OIGITRL HCQUlSITION SYbltM
FLIGHT LINE SPflCING 

THHVERSE LINES 100 matras
TlE LINES 'd l inns par block 

FLIGHT LINE DIRECTION

BLOCK l
IHHVEHbt LINES 13b - 31b a Ba reea 

TIE LINES 0-15 - if c1 i JBQCeab

BLOCK 2 
TRnvr.HbE LINES 090 - 270

TIE Li" :r ' 900 :co
BLOCK 3 

TRR'v'ERSL LINES 075 - ^SB
TIE LINE C' Mb - 32b aegreea 

SUH/l Y HLIGHT
r'^p .o.jtiL.v MLTi-. .M-.jr-1 ', r, :.ri!"MNrt:

NflVICHIIQN 

iJni'i B [,-ifTiDie TRNS GPS Navigotion SyuUm

FLIGHT PRTH MRP
.ECEND

b fidjciQi interval 
20 fiducial interval
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September — October 133O
-.lab No 9OOG7

fllRCRRF T
C-FRQD CESSNR STRTIQNRIH Z06G

MRGNETOMETER 

SCINTREX HB CESIUM VRPOUR 
RESOLUTION 0.001 nanoTeslo 

CYCLE RRTE O.H seconds 
SflMPLE INTERVPL 12 metres

DRTR HCQUISITION 

PICODRS P1000 DIGITRL REQUISITION SYSTEM

FLIGHT LINE SPHCING 
TRRVERSE LINES 100 metres

TIE LINES 'd l ines per block 
FLIGHT LINE DIRECTION

BLOCK l
TRRVERSE LINES 135 -- Jib degrees 

TIE LINES 045 - L^b degrees
BLOCK 2

"RHVERbL LINES 090 ^70 
TIE LINES 000 - 180

BLOCK 3
TRRVERSE LINES 075 - ?55 degrees 

TIE LINES US - 32b dBgress
SURVEY HEIGHT 

^00 metreB - MEPN CRNQPY CLERRRNCE

NRVIGRTION 

Us.ng Trimble TRNS CPS Navigotion System
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MHGNF TOME TER
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RESDLU7IIJN H GDI nonoTe&i

CY:;LL RRIF D y Bacondb
5RMPLE INTERVRl l L' metres 

DRTH RCQUIBITIDN

PICQGRS P1000 DIGITflL REQUISITION bY 

FLIGHT LINE SPRCING

TRPVEPSf LINES 100 metres
T'E LINEB c1 lines per hiu;j 
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niRBORNE GEDPHYSICRL SURVEY

NDRRNDR EXPLDRRTION CDMPRNY LIMITED
Surveyed und compiled by CJUESTQR SURVtfS LIMITED

Saptamba'- - October- 133O
.Job No 3OOG7

RIRCRRFT
C-fRDD LESSNR STRTIQNHIR 20GG 

MRGNETOMETER

SCINTREX HB CESIUM VflPQUR 
RESOLUTION 0.001 nanoTesio 

CYCLE RHTE 0.2 seconds 
SRMPLE INTERVRL 12 metres

DRTR HCQUISmON 
PICQDR& P1000 DIGITRL RCDUISITIQN SYSTEM

FLIGHT LINE SPRCING 
TRRVERSE LINES 100 metres

TIE LINES 2 lines per block 
FLIGHT L INE DIRECTION

BLOCK l
TRRVFRSE LINES 13S - 315 dagreea 

TIE LINES 04b - ^25 degrses
BLOCK Z

TRRVERSE LINES 090 - P70 degrees 
TIE LINES 000 - 1GO degrees

BLOCK 3
TRRVERSE LINES 07B - 2B5 degrees 

TIE LINES MS -- 32B degrees
SURVEY HEIGHT 

200 metres - MERN CflNOPY CLERRRNCE
NRVIGRTION 

Using Trimbla TRNS UPS Navigation b

TDTRL FIELD MRGNETIC CONTOUR MRP
OHTR PROCESSING

REGIONHL FIELD IGRF MODEL 1985 REMOVED
GRID CELL SIZE 25 metres

20 nanoTssloB 
0.0 fiducial 
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RIRBDRNE GEDPHYSICRL SURVEY

NDRRNDR EXPLDRRTIDN CDMPRNY LIMITED
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!. CRULJ I.EbbNH b'lHIItJNRIR f'Obt,
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DHTR nCQUIGITtDN 

PH [li'JRS PlOOU LJIGITRL RCGUIhillUN S^^

TLIEHT LINE SPRCING 
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TIE LINES y l ines per bln 
FLIGHT LINE DIRECTION

BLDCK l
TRflVFRSF LINES 13E) 

TIF l l NE h 04b
BLDCK 2 

INtb U9U degrees
TlE" L. INF: S OOO I SO 

BLOCK 3
degrees

^^. duyrees
TRRVFRSI- LINEb 07B 

TIL L INF ^ Mf-,
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MBGNETOMETER 
SCINTREX MB CESIUM VRPDUR 
RESOLUTION 0001 nonoTesla 

CYCLE RRTE 0.2 seconds 
SHMPLE INTERVflL 12 metres

DRTR RCQUISmON 

PICODRS P1000 DIGITRL RCOUISITION SYSTEM
FLIGHT LINE SPflCING 

TRPVERSE LINES 100 metres
TIE LINES 2 lines per block 
FLIGHT LINE DIRECTION

BLOCK l
TRPVERSE LINES 135 - 315 degrees 

TIE LINES 04b - 225 degrees
BLOCK 2

TRPVERSE LINES 090 - 270 degrees 
TIE LINES 000 -f 180 d egrees

BLOCK 3
TRRVERSE LINES 075 - 255 degrees 

TIE LINES 145 ~ 325 degrees
SURVEY HEIGHT 

200 metres - MERN CRNOPY CLERRflNCE
NRVIGHTION 

Using T rimble T RNS GPS Navigation System

QURDRRTURE YLF-EM STHCKED PROFILES
DRTR PROCESSING

Seattle, Washington NLK transmitter. 24,B kHz 
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MHGNETOMETER 

SCINTREX HB CESIUM VflPOUR 
RESOLUTION 0.001 nonoTaalo 
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SRMPLE INTERVRL l? matree
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PICODRS P1000 DIGITRL RCQUISITION SYSTEM
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Using Trimble TRNS GP5 Navigation System

OURDRHTURE VLF-EM 5TRCKED PROFILES
DRTH PROCESSING

Seattle, Washington NLK transmitter. 24.8 kHz 
PROFILE BRSE VRLUE O 

PROFILE VERTICAL SCHLC 20

2. 13^90

SHEET LQCHTIDN

4970000 r-——-———

•496&000 -

4960000

49SSOOO —

4950000 -

O
O 
U)
o 
m 

—...--.———— 4970000

49B&000

4960DOO

- 4955000

49&0000

200

Scale 1 = 10 000 
200 400 BOO 800 1000

metres

UNIVERSRL TRflNSVERSE MERCflTDR MflP GRID

31CI3SE6843 2.1359* TUDOR 300


