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A/S SULFIDMALM
INTER-OFHCE MEMORANDUM

Date: Oslo, 10th June, 1974'

To: Falconbridge Nikkelverk A/S

cc: A. M. Clarke, H. T. Berry, B. Lieungh,
R. B. Band, F. Hansen.

Fmm: J. B. Gammon

Sul*ct:

905-23N. Fa ermo eo h sics Pasvik. Re ort Nr. 295/73/23.

Please find attached Lieungh's account of a VLF - mag

survey carried out in the Fagermo area, Pasvik.
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FOR,FALCONBRIDGENIKKELVERKA/S

A/S SULFIDMALM

PROJECT905-23N

RECONNAISSANCEGEOPHYSICALMEASUREMENTS
IN THE FAGERMOAREAPASVIK,FINNMARK.
SEPT.1973-

BY
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Availableinformation.

MagDeticand electromagnetic(real and imaginarycomponent)
maps based on helicoptermeasurementsby Terratestcover
the area to the north-westof the survey area.

BetweenTerratest'ssurvey area and the Soviet border along
the Pasvik river there was no previousgeophysicaldata.

This assi nment.

This work was agreedupon at a meetingbetween representa-
tives of A/S Sulfidmalmand A/S Sydvarangerat Kirkenes
Turisthotel5/8-73.

The aim was to carry out reconnaissancemagnetic and electro-
magneticmeasurements(VLF - EM) with a large profile spac-
ing to form the basis for possible later helicoptermeasure-
ments.

The measurementsshouldbe mainly concentratedaroundthe
serpentinerocks north of Fagermofarm.

The Grid.

The base line was placed in the most favorableposition
from the geologicaltopographicconditionsin a direction
of N 134g• It was surveyedon the groundby surveyer
Hjalmar Rognmo from Hesseng during the period 30/8 - 7/9
- 1973.

The base line at both ends is connectedto Widerøe's
trignometricalpoints for the topographicmapping. (Drill-
hole 14 and a point at Skogfoss). The baseline is marked
with picketsevery 200m. It is intendedthat these will
be replacedwith bolts later.

The profile lineswere put out by pace and compass. These
were picketedevery 50 m. This was done at the same time
as the geophysicalmeasurements.

-1-

. .1 2



-2-

The baselineand the grid is shown on the followingfigures.
Bad correlationbetween the map and the terrainmakes replace-
ment of the grid somewhatuncertain.

Apparatus.

For the magneticmeasurementsa geometricG-816 Proton-
magnetometerwas used with digitalreadout of the
total magnetic field.

The apparatuswas orientedin the same directionunder
allsmeasurements.The apparatus'measurementlimit
is = lw . The curves are drawn up at accuracy.

The magnetometerwas borrowed from the Universityof
Oslo by professorJ. A. W. Bugge.

For the electromagneticmeasurementsa Csone Radem
VLF instrumentwas used. This has + 1/2 accuracy
on the dip engle measurements. All readingswere
made to + 1 accuracy. The apparatuswas borrowed
from Canada and flown to the projectby A/S Sulfid-
malm.

The Survey.

Ma netic measurements.

The measurementswere carriedout with a magnetometer
mounted in a speciallyconstructedrucksacksuch as
the operatorhad both hands free. Measurementswere
made at a base stationat border mårker nr.-111, in
the morning and the eveningto give a controlof
largermagneticfield strengthvariationsand po-
sible faultswith the instrument. The measurements
along the profileswere made at 50 m intervalswith
smallerintervalswhere necessary.

VLF - EM measurements.

Dip angle measurementswere carriedout in an attempt
to find so called "cross-overs"over the edges or out-
crops of EM - conductivezones.
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As a sendingstationwe used MS (Gorkij- USSR), which lies
in the most favorabledirectionin the field with respect
to the strikeof the rocks. This stationhad at this time,
very irregularsendingtimes and signal strength/something
which delayedthe measurements. At the same time we carried
out measurementsusing stationBOF (Bordauxof France),
which had much more stable continualsignalsbut which was
not lying in such a favorablepositionwith respectto the
strikeof the rocks.

Am attemptwas made on field strengthmeasurementsfrom
the MS - stationbut this had to be abandondbecause of
the irregularityin the sending signals. The observations
were made at 50 m intervals. This is somewhatwide spread
for detailedinvestigationsbut this was only a reconnais-
sance survey. A shortermeasuringinterval25, 12 or 6 m
was used where it was necessaryto determinethe exact
positionof cross-overs. For the dip angle measurements
the dip - directionto the south and east was considered
negativewhereas a dip - directionto the north and west
was given a positive foresign.

The results.

SeveralVLF cross-overand magneticanomaliesof different
sizeshave appearedon the profiles. Below the most marked
cross-oversand possiblemagneticcorrelationshave been
set up in a list. Some possible causes.of the anomalies
can be powerlinestogetherwith reindeerand eheep fencing
made of steel.

Graphiteschistshave been observedat severalplaces along
the profilesand in additionthere are severalplaces where
one could expect to find graphiteschist if the rocks were
exposed. These are indicatedin the column under causes
but does not mean necessarilythat the cause of the anomaly
has been determined.



Profile 1200 E

ti.LF Coincident Possible
"Cross-over" magneticanomaly cause

1700 N none




1624 N weak 1650 N




1275 N tt 1250 N




1050 N strong 1025 N Possibilityof graphite
schists

625 N none




550 N very-weak 550 N




450 N





) strong 400 N Possibilityfor graphite
375 N




schists

200 N none




400 S none




Reindeerfence 385 S

550 S





825 S weak 850 S




1025 S very weak 1000 S




1175 S weak 1200 S




1250 S none




High tensionpower
line

1375 S strong 1350 S




1550 S strong 1500 S




1750 S none




Reindeerfence

1825 $ -verystrong 1800 S




very strong

strong

weak

very strong

" strong

st.rong

It 


tt

very weak

very strong

weak

strong

If

very strong

• strong

it

weak

very strong



profile 1600 E

VLFCoincident Possible
"Cross-over" Magneticanomaly -cause

	

very strong 6.75N none

11 500 N very weak 5.00N ) Possibilityof graphite
) schists

	

strong 375 N None

	

very weak 200 N tt


very strong 550 S

	

weak 750 S ti

ti 875 S It

	

very strong 975 S tt High tensionpower
line

Profile 2000 E

No VLF "cross-over"



P.rofile2100 E

VLF Coincident Possible
"Cross-over" magneticanomaly cause

strong 775 N .verygood 750 N

It 575 N


475 N


325 N

nope





175 14





very strong 275 S





strong 700 S strong 700 S

weak 950 S none




very strong - 1100 S weak 1150 S

"weak 1400 S none




strong 1750 S strong 1775 S

high tensionpower
line

.sheepfence

graphiteschists

possibilityof graphite
schists

Profile 2200 E

weak S none

strong 225 S


strong 250 8



profile.220.0.E.

VLF

"Cross-over"

CoincidentPossible
magnetic anomaly-cause

	

very strong 25 S npne

	

strong 125 S strong 125 S

	

strong 200 S very strong 200 S high tensionpower
line

	

strong 275 S li 250 S

2rofile 2400 E

	

strong 1925 N weak 1900 N

very strong 1475 N very strong 1500 N possibilityof graphite
$chists

	

strong 900 N none

	

strong 775 N weak 1825 N )
) possibilityof graphite


very strong 625 N strong 600 N ) schists
)

	

strong 375 N weak 400 N )

	

very strong 50 S none

250 S very strong 250 S

Profile 2800 E

very strong 750 N weak 750 N )
) possibilityof graphite

weak 550 N very strong 550 N ) schists

strong 275 N ti ti 250 N )

IT 50 14 strong 50 N
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