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Abstract

Stratigraphicunitsstrikeapproximatelynorth-southand dip steeply

bothto theeastand to tho west overmostof themap area. Fivemajor

mnpunitsmakeup thestratigraphicsection. Theseare, fromwest to

erwt,amphibolite,quartzite,porphyry,greenstonoand associatedrocks,

and micaceousquartzite.At the 1:50,000mapacale,copper-sulfideideposits

occurin two narrowbeltswithinand nearthegreonstoneunit. One follows

thewesternborderof thegreenstones,withdepos'itslocatedwithina few

metersto severaltensof metersof thecontactwithquartziteand porphyry.

The secondbeltis nearthe easternborderof the greenstoneunitwithin

a few motersof thecontactwithmicaceousquartzite.One depositliesjust

beyondthecontactin Micaceousquartzite.

At the deposits,magnetitebearingcountryrocksare cut by quartzveins.

The quartzveinscontainchalcopyrite,malachite,borniteand, at three

localities,tracesof molybdonito.Wallrocksare locallyimpregnated

vithchalcopyriteovershortdistancesawayfromveins,and may be altered

toa pinkcolor.

The depositsare epigenetic.Theiroccurencein magnetite-bearing

greenntonesin closeproximityto siliceousrockunitsis considered

significant.'

Introduction

Background

Severalcopper-sulfidedepositsare knownto occurin Numedaland at

Hovin. Theyare typicallysmall,so thatonlya fewhavebeenworked

extensively.All miningoperationsin thearea terminatedlongago.

The map of minesand mineraldepositsof southNorway(Foslie1925)

showsthe Numedaldepositstendto occuralonga north-southtrendingzone,

The Hovinarealieson the southernextensionof thislinearzone.

No geologicbasisfor thislineartrendhas beenpreviouslyestablished,

becausea welldocumentedaccountof theregional'geologyis lacking.•

Howeveran unpublishedbedrockmap,withouttext,indicateslithologic

boundariesalso trendnorth-southin theNumedalarea ( ).

Objectivesof thisstudy

It is the aim of thisstudyto learnthegeologicframeworkin which

thesedopositsoccurand,in particular,to identifylikelygeologiccontrols
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whichproducedthe linoarbeltof mineralization.Furthormoreit is of

interestto lOoMor an explanationfor localizationwithinthe belts,

and to eeewhatcan be learnedaboutthenatureof ore transportto the

site of depoaition.
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Fieldprocedures

Fieldworkconsistedof traversesacrossstratigraphicunitsat


widelyspacedintervals.Segmentsof selectedcontactswerewalkedout,
1111 whileotherswerelocatedfromair photographs.The depositswerebriefly


described,howevertheirpoorconditionand weathereddumpsdiscouraged

extensivefieldstudyat thisreconnaissancestage.

Fieldobservationswerelocatedon 1:35,000air photographsin the

fieldand subsequentlytransferredto the Skjønne1:50,000map sheet.

Workin the fieldextendedfromJuly19 throughAugust2, 1972,and

includedvisitsto depositson theNoremap sheetand at HovinwithS. Bergstøl.

The StratigraphicUnits

Table1 comparesthe stratigraphicsequencediscussedherewith the

Bandakseriesof theTelemarkformationgivenby Dons (1960). The general

similaritybetweenthesesuggeststheBandakseriesextendsas far northas

the Skjønnearea. Muchof the discrepancyon Tablet may be onlyapparent,

for porphyrylenseeseemto occurat severalplacesin the section,including

minorlensesin the greenstoneunit.

The followingunitdescriptionsare takenentitelyfromfielddescriptions.

Amphibolitehas beenmappedas a separateunitonlyin the southwest

cornerof themap area. It is mediumgrainedand containsaboutequal

amounteof plagioclaseand darkgreenhornblende.

Quartziteunderliesa largeportionof themapareawestof thegreenstone



Skjønne(thisstudy)

--micaceousquartzite
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Table1

Comparieonof StratigraphicUnits

Bandakgroup(Dons1960)

--quartzechiatwithconglomerate

--marble(locallydevelored)

--greenlavaincludingone layerof
eanstonecontainingfoseils(?)

--greenstoneand associated
rocks,includingpebbly
quartrma meta-sandstone,
;itihOX"pbrphyrylenses,etc,
Cu-sulfidomineralization.

--porphyrylenses

--quartzite

--amphibolite

--porphyry(acidlava)(maybe missidg
locally)

--greenlavawithconglomerate,3-4
bedsof quartzitewithconglomerate,
irregularlyand locallydevelopedlayers
of quertzschists.Cu-Agmineralization

-possibleunconformity

--quartzite(withconglomerate)of
varyingthickness

--porphyryof varyingthickness,locally
miesing

--basalconglomerateand quartzite,the
thicknessdecreasingeastwardto zero

unit. It is a thickunitof nearlypurequartzitewithpreservedcrosabedding
and ripplemarksplusothersedimentarystructureshereand there.'In
additionto quartz,it containsa few biotitecrystalsand rare pyrite.

11, Basicdike-likeamphibolitebodies,10-15metersthick,occurin the

quartzite.They havesharpcontactswithquartzite,neitherunit
showingtexturalor mineralogicalmodificationeat the contacts;and they
parallelthe quartzitebedding.

Porphyrylensesalso occurwest of the greenatoneunit. One is withinthe
quartziteunit,whilethe otherone mappedoccursbetweenquartziteand
greenetone.Typicalporphyryconsistsof a gray,aphaniticgroundmasswith
smallwhitefeldeparlaths,andoftena greenmaficmineral,lessthan2mm
as preservedphenocryets.It containslittleor no magnetite,is hard
andglessy. Charactoriatic"flowbanding"can be seenin places. It can

be concludedthatporphyry-formingextrusionsrecurredduringdepesition

of the sedimentarysection.



Oronnetoneandaneociatedrookeforma majorunitin thoOontralportion
of thomaparea. Mostof theunit is greento gray,hardhornfelsand
nofterschietwithchloriteand greenamphiboleas characteristicminerals.
Smalleagnetitecrystalsoccurin severalplaces,and is a commonaccessory.

Srarietyof otherrock typeslocallyoccurwithintheunitand seem to

havebeen lensesand thinbeds in a formersedimentarysection. Theseinclude
weaklymetamorphosedquartzosesandstone,oftenwithpebbles,locally
strotchedand schiXtose,minorporphyry,exceedinglyfine-grained

meta-shale,and a traceof meta-limestone(?).

Ilicaceousouartziteunderliestheeasternportionof themappedareLi.

It is lightcolored,and has More than80% quartz. Muscoviteis the
mostchmracteristicmicaat mostexposures.Howeverbiotiteis present
near thewesternboundaryand againin theeast. Thisis indicatedby

thininternalcontactlineson the map. The micasparallelthe foliation
and,whereabundant,imparta schiStosity.

Structuralfeatures.

The possibleUnconformitvlistedby Dons(seeTable1) is neither

confirmednor rejectedby thework to date. Moredetailedexamination
at and nearbothcontactsof thegreenstoneunitmay clarifythisas
wellas the proximityof ore.

Faultsare thoughtto be presentin moreplacesihanmarkedon themap.
Linearphysiographicfeaturesin the greenstoneunitapproximately
parallelto atrikemay tracefaultsor shearzones. The Dusesdeposit
(doscribedbelow)lieson one of these.

In thesouthwestcornerof themap,amphiboliteis in faultcontact
vith thequartziteunit.

Å trulylargefoldappearsto be definedby the foliationin theserocks.
The accompanyingplotof polesto foliationare identifiedaccordingto
threelithologicgroups. Polesof the threegroupsare interspersed
and formn continuousprogression,or belt,mlonga greatcircleof the
atereogram.This is interpretedto reflectone largefold. Sedimentary
structuresin the quartziteindicatestheyoungerrocksare to theeast.
Thiameansmostof the stratigraphicsectionin theareahas beenoverturned,
and thatmajorfoldinghas deformedtheserocks.

Noteson IndividualProperties

Dusea,Kiegangand thedepositat Hytte(calledLoftsgårdskjerpby Foslie)



/ all lio nt the wentern edgo of the greenetone unit, and will bo dencribed
firet.

Dusesoccursin greenschistcountryrock. The workingsfollowa planar
shearzonemarkedby thoroughlyfracturedgreenschstwallrock,and the
ore-bearingquartzvein. Theseapproximatelyparallelthe strikeof
foliationawayfrom the zone. The wallrockcontainemanyparallel
quartz-calciteveins,tracesof.malachite,and tinymagnetitecrystals.
Coppersulfides,malachiteand tracesof molybdeniteoccuriiyihemined
quartzveins.

Similarrelationscan be seenat a prospectabout100 meterssonth
alongthe shearzone.

The hostrockat Kisganais fine-grained,magnetite-bearinggreenschist.
The ore occursin crosscuttingquartzveins. The'veins.are up to 25cm
thickand forman intersectingnetwork. The ore mineral,chalcopyrite,
occursin thequartzveins,whichalsohas a few opencavitiesand malachite.
The mineis now floodedand partlycaved.

The Hyttedepositliesat the toe of a largedumpmadeduringextensive
water-tunnelconstructionnearby. The exposedopeningis a smalltrench
about2 X 15 meters. Hereirregularquartzveinsagaincut fine-grained,
magnetite-bearinggreenschist.Theseveinsare generally10-25cmthick,
but onlylocallycontaincalcite,chloriteand coppersulfideminerals.

Lauvaasenand two "skjerps"formthe easterngroupof deposits.

Lauvaasenliesneartheeasternborderof thegreenstoneunit. The host
rock is a purplishgray,magnetite-bearingporphyrylense,whichlocally
becomespink. The ore is associatedwitha soriesof quartzveins. Many
veinsparellelfoliationand are barren,eventhoughoffshootstrending

411	 acrossfoliationcontainchalcopyriteand,whereweathered,malachite.

The aulfidemineralsare moreconcentratedalongquartzveinsin the pink
coloredrockand nearinclusionsof porphyryin theveins. In additionto
qunrtz,theveinscontaincalcite,chlorite,coppereulfidesand tracesof
molyhdenite.Malachiteis also presenton manysurfaces.The minedzone
is lessthan5 meterswide. Immediatelynorthof themine,onlyfour
quartzveinswereseenin outerop. Theremay be moresouthof the mine
beneaththesoilcover.

Tho southernskierp,or prospect,has relationssimilarto Lauvaasen.The
depositis in darkgray,veryfinograinedhornfels.Nearthe ore it
becomespinkcolored. Herea seriesof irregularquartzveinsnpproximately



tho rogionnlfoliation.The wallrockis alsominorallzodand

has manyopenspaces. The ore zoneis lessthan2 metersthick,and

individualveinsare lessthan25cm thick..Theycontainquartz,calcite,

chlorite,biotite,coppersulfides,molybdeniteand a traceof tourmaline(?).

Magnetiteis presentin the grayrocksenclosingthedeposit.

The northern"skjerp" is not a trueprospect. It occursimmediatelybelow

a lowdam and apparentlyformspart.ofthedam foundation.It may have

beenexposedduringdam construction.The depositliesimmediatelyeast

of the contactbåtweengreenstoneand micaceousquartzite.Porphyritic
trar

micaceousquartzitewithk-feldsparcrystalsaboutlcmacross,andAbiotite

insteadof muscoviteformsthe countryrock. It is cut by manyquartzveins

whichcontainbornite,malachite,a littlepyriteand a traceof azurite,

as well as inclusionsof the metamorphicrocks.
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RECONNAISANCE GEOLOGIC MAP
OF THE SW PORTIONOF SKJØNNE MAP SHEET
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