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INIPODUCTION

Accordingto thecontractbetweenNordNorgeBergverkssellskapA/S

andGeoborA/S,SuomenMalmiOy carriedoutVIF-magneticmeasuratEnts

(56line-kilometers)and stakedout lines(35kilometers)in the

neighbourhoodof theMbfjelletmineinMb-i-Ranaduringthe period

1975-04-21....05-24.The areacoveredby the surveywas 12 km2.

Themeasurementswere similarto thosemadeby SuomenMalmiOy for

BleikvassliGruberA/S (e.g.Report23-53,1975-10-17).

The purposeof theVIF measurementswas to locatebedrockconductors

on regionalscalein orderto ascertaingeologicalstructuresin

thesurroundingsof themineandto spotpossiblesulfidemineralizaions

Themagneticmeasurementsweremadeto provideadditionalinformation

forthe interpretationof VLFanomalies.

The resultsof themeasurementsareportrayedthroughcontourmapson

scale1:10000.The interpretationof VLF anomalieshasmainlybeen

basedon therealcomponent- imaginaryccaulJonentratio.Mågnetic

anomalieshavebeeninterpretedby a curve-fittingtechniqueusing

platelikemcdels.ThemostimportantVLF anomalieshavebeen listed

in theappendix1. The resultsof the interpretationsaregivenin

theappendix2 in the formof interpretationmap.

The fieldcrewoonsistedof a foreman,threeobserversanda local

hiredhand.The linespacingwas 200metersand thedistancebetween

adjacentpointsalonglineswas 20metersin the caseof VLF measure-

mentsand 10metersin thecaseof magneticmeasurements.

VLF MEASUREMENTS

A RonkaE24-16receivermadeby GeonicsLtd.was usedto detect

signalstransmittedby the stationsFUO (15.1kHz) in Franceand

NAA (17.8kHz)in USA.The tilt-angleof themagneticcomponentof

theelectromagneticfield(realcomponent)and a quantityproportional

to thephasedifferencebetweenprimaryand secondaryfields(imagi-

narycomponent)weremeasured.
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The observationshavebeenfraser-filtered.By transformingpoints

of inflectionto ancmalousmaximathisfilteringprocessreduces

effectsof topographyandyieldsresultswhichcanbe readily

visualizedas contours.The filteredVLF observationshavebeen

contouredon scale1:5000conformingto the schemeof the national

economicmaps.Themapshavebeenopticallyreducedto scale

1:10000and appendedto thisreport(Appendices3a,b- 6a,b).

Electriclinesdisturbedthemeasurements.The most troublesome

were the linesparallelto thegeologicalstrikein themiddle

andwesternpartsof thesurveyedarea.Anyway,the resultspoint

out severalclaar-cutanomalouszones,whichare ratherlongin

themiddleand southwesternpartsof themeasuredarea.The north-

easternpartcontainsdefinitelysmallestnuffiberof conductors.

Conductorsaregenerallyratherstraightand strikein EW direction.

The oonductors12, 13 and 16areexceptions.The conductorshavebeen

classifiedmain1yonthebasisof therealcomponent- imaginary

componentratioto poor,moderateandgoodones.Mostconductors

are pooror moderate.The conductors5, 7, 9 b, 11 and 12 are good.

It is difficultto interpretethedipsof the conductorsfromthe

VLF observations.In theory,however,horizontalbedsdo not cause

VLF anomalies.

The strikesof thegeologicalconductorsappearto be the same in

theVLF andmagneticmaps.Hdwever,thereis no clearpatternof

magnetizedzonesin relationto theconductors.Herea conductor

may be magnetized,thereno magneticassociatedwith the samecon-

ductor(e.g.no. s)..

The mostoutstandingVLF anomalieshavebeenlistedanddescribed

in theappendix1. Moreover,thesameconductors,togetherwith the

resultsof themagneticinterpretations,appearin theappendix2.

3. MAGNETICIvrEASUREMENTS

The surveywas carriedoutusinga MP-2protonmagnetometermade

by ScintrexLtd.Thismagnetometercanbe readwithan accuracy
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of gamma.The diurnalvariationsof thegeomagneticfieldwere

eliminatedby baselines.The snoothedresultshavebeencontoured

on scale1:5000.The contourmapshavebeenopticallyreducedto

scale1:10000and appendedto thisreport(Appendices7 - 10).

The surveyedareais veryweaklymagnetized.Maximumanomaliesare

about1000gammas.Mbstanomaliesare about50 - 100gammas.,

However,theanamalouszonesareagainsharplyoutlined.Themost

intensivelymagnetizedformationsappearin thesoutheasterncorner,

whereplentyof VLF conductorsarealsoencountered.Themagnetic

andVLFmaps indicatethattheconductorsare notmagnetizedaccording

to anydefinitepattern.

In orderto obtainquantitativeinformationconcerningthemagnetized

formations,selectedmagneticanomalieshavebeeninterpretedby

fittingcurves.The interpretationmodelswerPrnnstruntedof two-

dimensionalplateswithfollowingvariableparameters:horizontal

location(K,m ),dip (FII11g),depthto theuppersurface(Z,m),

width (D,m ) and effectivesusceptibility( K,10-6cgs ).The restits

of the interpretationsaregivenin the formof interpretation

profiles(Appendices11 - 18)and interpretationmap (Appendix2).

Due to thedisregardof possibleremanentmagnetizationand the

simplicityof modelstheresultsof the interpretationsaremore or

lessapproximate.The averageinclinationto northof themeasuring

profiles(16g)hasbeentakenintoconsiderationin the interpre-

tationby subtractingit fromthe inclinationof thegeomagnetic

field.Correspondinglythe sameangle (16g)has to be addedto the

dipvaluesobtainedin the interpretation.

4. SUMMARYAND RECCWENDATIONS

TheVLF-magneticmeasurementshaveyieldedadditionalinformation

aboutconductorsandgeologicalstructuresin thesunreyedarea.

However,on thebasisof thisgeophysicalinformationaloneit is

impossibleto ascertainwhethercertainconductorsareminerali-

zations,shearzonesor graphites.Detailedgeologicalmappingis



recomendalas the firststepin determiningthe typesof the

conductors.Interestingobjectsmay thenbe investigatedusing

the IPmethod.If goodconductorsare encounteredon outcropsor

in drill-holes,accurateinformationconcerningthemcan be

obtainedthroughCP measurements.

Espoo1975-11-07

SUOMENMAIM1OY

GeophysicalDepartment

PekkaMikkola

Geophysicist
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.. : App. 1/1

LISTOF MAJORANOMALIES

Ilk

No./y-
prof.

rRf (%) If ($) T ( Y )
j

length (km)

1/40.6 + 33 + 6 + 143 > 0.7 ,

2a/42.4 + 36 + 3 + 118 0.7

2b/41.8 + 28 + 37 + 200 1.2

3/42.8 + 18 I - 11 + 34 > 2.0

4/46.2 + 94 +67 + 24




1.0

5/45.8 + 74 j + 29 + 54 > 2.5

Remarks

Moderateconductorin the corner

of the area.Outsidemagnetic

anomalies.

Shortmoderateconductorsituated

northof a clearlymagnetizedzone.

Poorconductorconnectedto a

magneticformation.

Guiteweak anomalyindicating

conductivityvaniingframpoorto

nederate.Situatedpartlyon the

ncrthernedgeof a magnetizedzone.

Pcorconductorsituatedoutside

magneticanomaliesexceptthe

northernend.

Cbriductivityvariesbetweenmodera-

ba andgood.Conrectedto a small

magneticanomalyin the easternend

Thisirdicatesthattheanomaly-

sourceis in thebedrock.On the

otherhandthe anomalyis located

onthe boarderof quarternary

overburden.

6/46.4 + 42 + 9 - 26 4.0 Conductivitybetweenpoorandmode-

rate.Continuesas no. 10 in the

east.It is situatedoutsidemagne-

ticanomalies.

7/45.4 + 180 - 14 + 6 > 2.0 The sbxrgestanomalyin the area.

/4dn1yan excellentconductor.It



App.1/2

No./y-

prof.

Rf (%) If (%) T (y) : length(km)

7/45.4 + 180 - 14 + 6 > 2.0

8/46.6 + 78 + 34 + 40 > 4.5

9a/47.4 + 102 + 11 + 28




2.2

9b/48.2 + 47 - 2 + 35




0.5

10/48.6 + 78 + 24 - 7




4.0

11/47.8 + 64 + 22 + 40 > 6.0

12/48.8 + 176 + 7 + 130 > 2.8

13/47.8, + 51 + 5 +63




0.7

14/48.8 +79 - 32 +1.127




1.5

Pemarks

It is situated50metersnorthof

a weaklymagnetizedzone.

Mcderateconductorwhichturnsto

poortowardstheeasternend and

continuesas no. 15.Situatedon

thenorthernedgeof a weakly

magnetizedzone.

Moderateconductorconnectedto a

magneticanomalyin theeast.

Gdodshortconductorwhichis con-

nectedto a clearlymagnetizedzone

Poorconductorwhichis theeastern

continuationof anomalyno.6. Si-

tuatedpartlybetweentwo magnetic

zones.

Conductivityvariesfromgoodto

poor.Clearlymagnetizedat certain

places.Runsthroughthe area.

Corductivitymainlyexcellent.A

daminantconductorconnectedto

relativelystrongmagnetization.

Unusualstrike-direction.

Mdderateconductorat the corner

of theareaoutsidemagnetic

anomalies.

Moderateconductorparallelto no.

12.Situatedbetweentwo magnetic

zones.
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•

No./y-

prof.

Rf (%) If (%) T (y ) length(km)

15/49.4 + 61 + 31 + 401 > 4.5

16/50.0 + 81 + 43 + 799 > 1.3

17/50.4 + 55 + 37 + 58 > 0.5

Remarks

Moderateconductorconnectedto

no. 8 by a poorlyconductingpart.

Clearlymagnetized.

Mbderateconductorrunningthrou

thecornerof the area.Situated

partlyat thenorthernedgeof a

relativelystronglymagnetized

zone.

Poorconductorin the cornerof

thearea.BetweenMagneticzones.

•
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