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VLFMEASUREMENTSIN THE SULITJETI4A-AREAIN OCIOBER1975

1. INTRDDUCTION

Acoordingto thecontractbetweenSulitjelmaGruberA/S andGeoborA/S,

SuomenMalmiOy carriedoutVLF measurementsin the surroundingsof the

SulitjelmaMineduringtheperiod1975-10-06....09on threeseparateareas,

wherethebaselineswerestakedoutby theclient.Measuringprofiles

were14.3kilometersin totalcoveringan areaof 2 km2.SuomenMalmiOy

hasmadecorrespondingmeasurementsin 1974-08-06(report23 - 75).

The aimof themeasurementswas to locateconduntorsin the surveyedareas.

The resultsof themeasurementsareportrayedin the formof contourmaps

on scale1 : 5000on topographic

to thisreport.Thequantitative

chieflybasedon the relationof

The conductivezonesadhievedas

drawnob the realccmponentmaps

in thetext.

elerrentsand thesemapshavebeen appended

interpretationof the VIF anomalieshas been

the realcomponentto the imaginarycarigrent.

the resultsof the interpretationhavebeen

and givennuMberswhichhavebeenreferred

The fieldcrewconsistiofa foremanandtwoobservers.The linespacing

variedftum100 to 200metersand the intervalbetweenadjacentpointson

obsetvationprofileswas 20 meters.Theorientationwas madewitha compass

andmeasuringof distancewiththeaidof steps.The partswhichweretoo

dangerousbecauseof the.topographyhadbeenleftunmeasured.

2. MEASIJREMENTS

The receivingapparatuswas a RonkaEM 1Gmadeby GeomicsLtd.The radio

stationsNAA (17.8kHz)inMåine,USA andFUO (15.1kHz)in Francewere
usedas transmitters.The measuringresultsare the tiltangleof the magnetic

componentof theelectromagneticfield(realcomponent)and a quantitypro-

portionalto thephaseshiftbetweentheprimaryand secondaryfields(ima-

ginarycomponent).The originaldatahavebeen fraser-filteredand the in-

flectionpointsare transformedto anomalypeaks The filteringprocess
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yieldsresultswhichareeasyto visualizeas contourmapsand reducesthe

effectsof topographyandregionalanomalies.

The interpretatedzoneshavebeendrawnon therealcomponentmaps.Thick

linerepresentsa goodconductor,thinlinea moderateconductorand dotted

linea poorconductor.

2.1 Ny-Sulitjelma

Clearcut parallelconductivezones,whichstrikenearlyin the samedirection

as thebaselinecanbe noticedin thearea.However,the roughtopography

made it impossibleto investigatethe centerpartsof the area.Anomalyno.1

seemsto be an excellentconductorwhichoutcrops.No. 3 mightbe a centinu-

ationto no. 1. Alsonos.2 and 4 arequitesharpanomaliesbut indicate

clearlypoorerconductivitythanno. 1. Especiallyno. 4 is verystrongand

thusprobablyoutcrops.

2.2 KongOscarMalmfelt

Alsothisarea has a veryStronganomalyzone (no.5)whichis dividedinto

two parts (nos.6 and 7) towardsthe southwest.No. 5 showsquitepoorcon-

ductivityin the northeastand thusproducesonlyan imaginaryanomaly.

Rowever,betweenprofiles6 and 7 theconductivityincreasesto goodand

theanomalyis verystrong.Aroundprofile15 theanomalypatternis quite

unclearbut anywayno. 5 seemsto be dividedintotwopartstheconductivities

of whichdecreasesquiterapidlytowardsthesouthwest.

2.3 Skoffeldal

The areais obviouslyquitedisturbedif thegeologicalstrikeis considered.

Thisis indicatede.g.by themeasuringprofilesplannedin threedifferent

directions.This ideais supportedby themeasuringresultsas well.No clear

anomalyzonescomparableto theonesmentionedin theearlierparagraphs

are noticeable.No. 8 is a moderateconductorbut runsonlythroughthecor-

nerof the surveyarea.No. 9 is an excellentconductorbut it is visiblepro-

bablyonlyon profile7.Jt is quitepossiblethatthestrikeof the conductor
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is not theone thathasbeendrawnon themapsbut nearerto the eastwest

directionandthenit couldnotbe noticedwitha broadlinespacingas in

thiscase.)Nos.11 and 12 areverypoorcorductorsandareprobablycaused

by shearzones.6,

3. SUMARY

Technicallytheworksucceededwellif thedifficultiescausedby the rough

terrainarenotconsidered.The resultsshowthattheVLFmethodbringsvi-

sibleseveralconductorsin the surveyedareas.However,withoutgeological

informationit is notpossibleon thebasisof onlyVIF resultsto distinguish

e.g.betweenancmaliescausedby graphiteschistsor sulfidemineralizations.

If someconductorslocatedin thissurveyshouldturnout interestingand

theyshouldbe investigatedin moredetaila suitablemethodwouldbe the

so calledshootbackelectro-magneticmeasurements.If a conductoroutcrops

or is penetratedby a drillholemostdetailedinformationfromit is achieved

by chargedpotential(mise-a-la-masse)measurements.

Espoo1975-12-15

SUOMENMAIMIOY

GeophysicalDepartment

PekkaMdkkola

geophysicist

Appendices:

Ny-SulitjelmaVIF-maps

YongCscarMalnfeltVLF-maps

SkoffeldalVLF-maps
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