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INTR3DIJCTION

Accordingto thecontractbetweenOttaMalmA/SandGedborA/S,Suomen
Målmiey carriedoutgeophysicalmeasurementsandsurveyingnearOtta
in theMyrumareaduringtheperiod1975-09-17 25 The1.7LF-magnetic

measurements,altogether23profilekilometers,andståkedoutlines,
altogether7.8kilaneterscaveredan areaof 2.25km2.Thesemeasure-
mentswexesimilarto thosemadeby SuomenMålmiOy inFebruary1975 '
inAasoren(Report23- 51,1975-06-12).

Thealmof theinvestigationswasto locategeologicalconductorein
theMyrumareatoascertainthegeologicalstructurein thesurroundings
of theAasorenareaandtodetectpossiblesulfidemineralizationsin
thearea.Magneticneasurementsweremadeto supporttheVLF-interiore-,
tationsandto givebetterpictureof thebedrockstructure.

Theresultsof themeasurementsare.portrayedin thetormof contourr,
mapson scale1 : 5000.ThreeextraorthogonalVLF-profilesareon scale‘
1 : 2000.Thequalitativeinterpretationof«theVLFananalieshasbeeri
chieflybased.ontherelationof therealcomponentto theimaginary
camponent.In theinterpretationof themagneticanamaliesa curve-
fittingtechniqueandtwo-dimensionalplatelikemodelswereused.Thekr..
most important VLF-anamaliesaredescribedin the formof a listin
appendix1.TheresUltsof theinferpretationsaregiveninapperdix2
as an interpretationmapandas magneticinterpretation profilesin
appendices,6 - 18.

Thefieldcredconsistedof a foremanandtwoobservers.Theline
spacingwas100metersandthepointspacingalonglineswas 20meters
in thecaseof VLFmeasurementsand10meterein thecaseof magnetic
measurenents. rrUI

VLFMEASURRIENIS

Thereceivingapparatuswasa RonkaEM 16madeby GeonicsLtd.The
radiostationNAP.(17.8kHZ)inMåine,USAandtheradiostation FUO
(15.1kHz)inFrance,inthecaseof thethreeorthogonal profiles,
servedas transmitters.Theapparatusmeasurestheinclinationof the
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magnetic c.-(m1..,11ent. of the elnI int in field (real cegonnnt..) and

a (.paantity t bit is tipa ticoal to the L.ue tifferenne the

tiary fielas• blke m.:aults

have 1-.)nen which metns IhaL t he points of iiiflect inn


of the oriiinal data have been tionsfetm(,(1, to anoraly 1.)eaks. The

filtered data is cany to visa,t1i se as eontuar maps and at the stsn

tiarte the cid-eat of thre bei-yagra•phy ,u).1 tejtonal. atrarolles is dt5t:n):)1.ed.

failtem-d (lata bis ennt,,,Lurd (,n :;nale 1 : 2000 and opt ially


reduced to snale 1 : 5000 and fortber alai,x-na(d on the tops.traphic 1:.)ps

(appendices 3a and 3b). The ortInicnal pe)fi les are conba)red on scale

1 : 2000 in .blines 4a and 4b.

The pag,ver line ranning through the arna parallel to the ynnerat gcoloitcal

strike disturiod the measurc:ents near the lx)•wer line and p)ssibly satme

conductors have lx)en hidaen by the offect of the power line. The VIE

map indicates namerbas VIE conanctors in the area of which most are

quite ppor comluclors. dhe relatively broad line spacing Rokes the

connecting of anomaly 1x)aks on adjacnnt lines difficult and even spe-

culative in some eases. The VIE method gives prominence to features

which are p,-)ipmdicular to the pri:5,-ay fteld and thus also to the mea-

suring li ncs. ibmtever, the VIF map indieat s two intersect ing st rike

directions of atn:alies. nost of the anomalies have a strike direction

of 310 - 3400 but there are also some anceolies with a strike ditection

of 700. FurthniHore it would have been lossible to conneet still mre

anomalies (e.g. numi>nrs 10, 11 and 1.4) in the direction of 70°.

It is ixossible that trany of the px)x.- conductors represent shear sones

or very weak sulfide impregnations. On the other hand an excellent

conductor like tiiidxar 2 has fed nrïs of a typical grapht t.e schist

Thas without detailed geological infox.:at ion the mpderate conaueters

with well conduct ing parts smon to ba mst interesting. Htwever, with

the VIE irethod alone it is not vissible to get very detailed and rdiable

information on anomaly sources and U-Ins it has to be considered as a

method which is sultable for giving quickly a general vkm of the con-

ductors in the area. The VhFa=alies have been listed in anixandix 1

and skutuarisrd in the interpretation map (apiendix 2).
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3. MAGNETICMFASUREMENTS

Themagneticsurveywasmadeusinga ScintrexMP2protonmagnetcneter,

whichmeasuresthetotalcomponentof thefluxdensityof thegeomagnetic

fieldandwhichhasa readingaccuragyof 1 gamma.Thediurnalvariations

of thegeomagneticfieldwereeliminatedby meansof baselineneasure,-

ments.Thesmoothedvalueshabebeencontouredon scale1 : 2000and

opticallyreducedto scale1 : 5000andappendedto topographicmaps

(appendix5).

Theareaisveryweaklymagnetizedandno clearmagneticzonesappear

in theresults.In thisrespecttheMyrumareadiffersclearlyframthe

Aasorenarea.Itcanevenbe noticedthatthepyrthotitedetectedin

drillinggivesnomagneticanomaly.However,a routinecurvefitting

interpretationfortheanomaliesintheareawascarriedoutusingtwo

dimensionalsemi-infiniteplatesasmodells.ThevaluesTb = 50200gannas

and10 = 81ghavebeenusedinthecalculations.Theinterpretatedpro-

filesandtheresultsareShowninappendices6 - 18.The interpretction

parameterswhidhwerepossibleto varyare:thehorizontallocationof

theupperleftcornerof theplate XØ (m),thedipFII (lg),thedePth

tu theuppersurfaceZ (m),thewidthof theplateD (m)andtheeffective

susceptibilityK (10-6cgs).Thedistanceto thelowersurfaceof the

plate(H)wasthOughttobe verylarge.Thereliabilityof theinterpre

tationsisdiminishedby simplicityof themodels.Theeffectof possible

remanentmagnetismhasbeenoverlooked.Alsoitappearsthatthesemi-

infiniteplatemodellisrperhapsnota speciallysuitåblegeonetric

modellto theanamaliesintheareawhidhoftenseemto be roundishand

varyingin strikedirection.

Thereis no clearcorrelationbetweentheVIFconductorsandthemagnetic

zones.EVenthestrikedirectionsdifferfromeadhother.Thisis probably

causedby thetwointersectingstrikedirectionsof conductorsandby

thebroadlinespacing.Hdwever,at thesoutheastpartof theareaa

clearsiadlarityin theformsof themagneticandVIFanomaliescanbe

noticed(anomalies12,13and14).



4. SUM4ARY

TechnicallytheundertakingsucceededwellandwithoutanyspeCial

difficultiesif theeffectof thepcwerlineis nottakenintoaccount.

Themeasurementsthatwerecarriedoutgaveno directindicationsof

possibleoreformations.The mostpronouncedresultof themagnetic

measurementswas thattheareaisveryweaklymagnetized(verylittle

magnetite)andthatthestructureof thebedrockisprObably.guite

complicated(noclearanomalypatterns).

VLFmeasurementspointedoutseveralconductorswithat leasttwo

differentstrikedirections.Mbstof theconductorswerepoorandnone

of themresembledverymuchtheAasorenancmalies.Withoutdetailed

geologicalinformationancnalynumber6 hasto be consideredas the

mostinterestingone.Moredetailedinformationon thedetectedcon-

ductorsmightbe achievedwithslingram-mleasurementsor in roughtopo-

graphywithshootback-measurements.Ifa conductoroutcropsor is

penetratedby a drillhole,chargedpotentialmeasurementsarereoan-i-r-

mendedformCredetailedinvestigations.

Fspco19t5-12-12

SUOAENMALMIOY

GeophysicalDepartrnent

R.J,S2J-1-(41-1=-L-c-
Pekkabiikkola

Geophysicist
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Appendix1/1

LISTOF VLF ANONIALIES

no./L-co. R (f%) I(f%) sZ ( y ) length (m)

1/9.4 + 10 + 52 + 8 > 400

2/10.0 + 98 --20 + 10 800

3/9.6 + 14 +5 + 43 350

4/9.6 + 19 + 1 + 15 > 800

5/10.0 + 63 + 23 - 35 > 500

6/10.3 +102 3 +101 > 1000

7/10.4 + 57 0 + 23 > 500

Remarke

Very poorconductor,pcesibly

causedby overburden.

Gbodconductorunderconduct--

ing overburden.Mdghtbe

causedby graphitesdhist.

Poorconductorsituatedon

theNE sideof a weaklymag-

netizedzone.Possiblya

shearzone.

Poorconductorespeciallyat -

the SE endwhereTAeakMagne-

tizationoccurs.Possibly

a Shearzone.

Condictivityvariesbetween

poorandmoderate.Situ;lbed

betweenmagneticanomalies.

COnductivitydhiefiybetween

moderateand good.Inteisects:

with nuffibers9 and 7. An

interestinganomaly.

Conductivibychangesfrom .

to moderate.Strikediffers

framgeneraltrend.Couldbe
c

continuatedto thewestern

side'ofnuffiber6. '



na/L-co.

II

9/10.7
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II
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+87+14-421000.IIstrike.R (f%)I (f%)T (Y)length (m)



+18+13-26>1000


IIsects

IIzone



+100+26-39>200-






900




+93+4-57<200







+47-11+150400





Illthe





.





+70+13+315>300





Illto







+76+55-80300




Remarks

Conductivityvariesbetween

peorandmoderate.Varying

TheSE endcouldbe

oonnectedto ancmalies10,11

and14.

Poorconductorwhidhinter-

anamalies6 and10.

Possiblycausedby a shear

orweaksulfideimpreg-

nation.

GbodcOnductorwhidhmaght

continueto anomaly14 dif-

feringframehegeneralstrikE

Gbcdconductorwhidhmaght

belongto thesamehorizon

as anamaly10.

Conductivitybetweenpoorand

moderate.Strikediffersfrcm

generaltrend.Mightbe

associatedwithmagnetization.

Conductivityvariesframgoad

mcderate.Is clearlycon:-

nected'toa magneticzone.

Maghtbelongto thesameho-.

rizonas anomaly14. -.

Chieflya moderateconductOr

whibhis possiblya continua:

tionof anomaly13.
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IIno/Lrco.R (f%)'I (f%)T (y) length (m)




15/11.5+ 19+9- 98200




16/X=30.6+167+3- 40> 200







17/X=30.5+ 41- 20> 200




Remarks

Poorconductorparallel

to anomaly14.

Gbodconductorwhidhis

visibleonlyinortho-

gonalprofiles.

Mbderateconducborpa-

rallelto ancraly16.
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