
Bergvesenet
Postboks3021,7002Trondheim Rapportarkivet

Bergvesenetrapportnr InternJournalnr Interntarklvnr Rapportlokalisering Gradering

BV605 Traxlheirn APen

Kommerfra..arkiv Ekstemrapportnr Oversendtfra Fortroligpga Fortroligfra dato:
USB Sul302-73-15

Tittel

Geology of the Numedal Area, Norway

Forfatter

Malcolm P Annis

Dato Bedrift

Sulfidmalm AIS1974

Kommune Fylke BergdIstrikt 1:50 000kartblad 1:250000kanblad
Nore og Uvdal Buskerud Østlandske 16151 16152
Tinn Rollag Telemark

Fagområde Dokumenttype Forekomster

Geologi Duse Kisgang Hytte Groven Knutstal Lauvåsen
Brennebekk

Råstofftype Emneord

Malm/metall Cu Ag

Sammendrag



FOR FALCONBRIDGENIKKELVERKA/S


A/S SULFIDMALM

PROJECT 905-15

Geologyof the NumedalArea,
Norway

19714

by M. P. Annie

a02 173 11



(thli k.Xt

NumHovFroject

GeologyoftheNumedalArea,Norway

Introduction

Thisreportdescribesthegeologicsettingof sevensulfideoccurences
nearRgdberg.Allarelocatedin,ornorthof,Numedal(seetheaccompanying.
mapsheet).Thedescriptivegeologyisbasedon tworelativelybriefperiods
of fieldstudy,oneof 3 weeksdurationinsummer1972andoneof 3fweeks
durationinsummer1973. Thestudyis organizedas partoftheNumHov
Froject.Thisprojectisan economicgeologyinvestigationof mineral

w depositsintheNumedal- HovinregionledbyFrofessorF. M.Vokes.
Theprimaryaimof thestudyreviewedbelowisto providea geologic •
descriptionandconceptof thedevelopmentofthecoppersulfideoccurences
in thtNumedalarea.

Verylittle"wasknownabouttheregionalgeologyat theoutset.The
GeologicalMapofNorway(HoltedahlandDons,1960)indicatesFrecambrian
supracrustalrocksof theTelemarkFormationoccurinthearea,with
basementgneissesexposedbotheast,andwestofthearea.Themapof
mineandoredepositdocalitiesforsouthernNorway(Foslie,1c)25)
showstheNumedallocalitiesplotalonga lineartrendwhichapparently
extendsasmuchas 80km southwardsto theHovindeposits.

Geologicmappingin thefieldhasrevealedseveralimportantfeatures
oftheregionalgeologywhichhelpexplainthelineartrendofthecopper
sulfidelocalities.

RegionalGeology

Greenstones,quartzschistsandquartziteforma north-southtrending
beltthroughthearea(seemap). Theserocksarethoughttobe equivalent
to membersoftheTelemarkFormationas showninthestratigraphic
comparison(Table1). Thenorth-southtrendingbeltappearstobe tightly
folded;howevertherelationbetweenstratigraphyandstructureisnotyet
knownwithcertainty,as discussedbelow.

Threeformationshavebeenrecognizedinthearea. Meta-quartzite
isexposedatRødbergandelsewherealongthewestsideofthebelt.The
itreenstoneformationoccupiesthecenterofthebelt. Muscovite-quartzschists
occurtotheeast.

Thequartziteat Rødbergisan unusuallypurequartzite,andcontains
excellentlypreservedcrossbeddingandoscillationripplemarks.
Severalbasicsills,rto 3 metersthickoccurwithinthequartzite,and
extendfordistancesof 1 to severalkilometers.Oneunusuallythicksill
exTosedalongthehighwaywestofRødbergislayered.

Thegreenstoneformationisa complexunitmadeup of severallithologies.
It ismostlydarkgreentoblackfine-grainedschistmadeup ofvarying
amountsof chlorite,actinolite(?),andhornblende.Occasionalcalcite-
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epidotoblebsin the greenstonesmay be formeramygdales.Vesicularstructure
is preservedat one or twolocalities.Manyotherlithologiesoccurwithin
thegreenstoneformation.The mostimportantof theseare light-colored
fine-grainedrocks. Theiroverallglassyaspect,andtabularoutcrop
patternsuggesttheyare meta-tuffbeds. Theycontainfinefeldsparcrystals,
and on thisbasishavebeengiventhe fieldtsrmporphyryin previousreports.
Kocally,gradedbeddingis presentnearthe contactsof thesetuffaceousbeds.
Otherlithologiesincludedin thisformationarea peliticbedwithpreserved
mud cracks,and a minorlenstof pebblysandstone.

Muscovite-quartzschistsoccureastof thegreenstoneformation.In
additionto quartzand muscovite,ismallandvariableamountsof biotiteand
chloriteare present.Nearthegreenstoneccntactbiotiteis moreabundant
andthe rock is a muscovite-biotite-quartzschist.Thisis shownniththe
label3a on the geologicmap. A conglomeratebed is exposedin the muscovite-
quartzschistin a roadeutin Numedat Itsformerpebblesand cobblesare
nowflatteneddisks.

The contactbetweenthe greenstoneformationand meta-quartziteon the
westis markedby an angularunconformity.Thisis particularlywell
demonstratedby the map relationsnearGroven,andby quartzitebreccianear
Kisgangat the baseof themeta-tuffbed there. Muscovite-quartzschist
isin contactwiththegreenstoneformationalongitseasternborder.
As mentionedabove,biotitebecomesCoreabundantntarthegreenstones.
Howeverthe contactitselfis poorlyunderstoodat present.Mo sedimentary
structuresthatmightindicatewhichof thesetwoformationsis stratigraphically
higherhavebeenidentifiedto dute.

All sedimentarystructuresobservedto dateare in thewesternpart
of thebelt. They indicateyoungerstratalieto theeast. Crossbedding,
oscillationripplemarksand mud cracksimplysedimentationtookplacein
a shallowwater,nearshoreenvironment;and undersubarealconditions.
Possibleamygdaloidaltexturein somegreenstones,and rarevesicular
structurein othersmay indicatesubareallavaflows. Derositionand
lavaflowwithina plutformenvironmentis inferred.Viewedin the context
of theentireTelemarkFormation,thismayhavebeena platformregionof
considerableextent.

• MetamorphismhRs inducedrecrystallizationat uppergreenschist,orpossiblylow amphibolitefaciesconditions.Foliationdevelopedparallel
to beddingin manyplaces. Localsuperimposedfoliationobliqueto that
rarallelto boddingreflectssubsequentfolding.

Structurally,theformationsin theNumedalareaappearto occupya
down-foldedsynclinaltroughwiththe majorfoldaxislocatsdwithin
the greonstoneunit. The foliationstrikesapproximatelynorth-south
and dipssteeply(50'-900)overmostof thearea. A synclineoccursin the
northernpartof thearea,betweenDusesandKnutstøl.It appearsto
plungegentlyto the north,and to havea steep,nearlyverticalaxial
plane. However,firstattemptsto map thiswereunsuccessful.The
southernextensionof thisfoldhasnot yet beenmarped.Thus it is not
certainlyknownwhetherthe synclineis a localfeature,or whetherit
tightensintoan isoclinalfoldwhichextendsalongthe lengthof the
belt. This latterinterpretationis favoredon thebasisof the
overallstratigraphicrelations.
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To summarizethe generalgeology,it appearsa sectionin nxcessof
2 km thickwas depositedin thearea. Furequartziteis the oldestformation
and mayunderlieeventheeasternmuscovite-quartzschist. Thisschist
may haveformedas a wedge-shapeddepositat the edFeor the sedimentarybasin.
Alternatively,it may havebeencompletelyerodedfromtheareanowretresSnted
by theangularunconformity.Volcanismandassociatedsedimentationthen
depositeda thicksection representedby thegreenstoneformation.The
lowerstratamay haveentrappedunusuallyhighmetalcontents,particularly
copper. Subsequentregionalmetamorphismanddeformationbroughtthe
beltto.itspresentsetting.

CopperSulfideOccurences

Tho coppersulfideoccurencesin theNumedalareaconsistof quartzvein
networkswithinparticularlithologiesof thegreenstoneformation.As ahown
in Table2, mineralogicfeaturesof theseveins,and replacement,vary
accordingto whichlithologyformsthewallrock.

Sevenprospectsand formerminesplussmaller,similarlymineralized
localitiesare includedin the studyarea. The sevenareDuses,Kistang,
Hytte,Groven,Knutstal,Lauvaasen,andBrennebekk.The quartzveinsat these
localitiesare irregular,seldommorethan25 cm thickand seldomextend
morethan100 meters. Theycutacrossfoliationand occasionallyinclude
fragmentsof the metamorphicwallrock. In addition,thewallrockhas been
altered,andpartiallyreplacedat someoccurences,but notat others.
Magnetiteis disseminatedin wallrocksat eachoccurence.Fyriteis
lacking.Thesefeaturtsindicatetheveinsformedafterthe regional
metamorphicrecrystallizationand its associatedschistositydeveloped.
Confinementof the quartzveinsto areaswherelight,or siliceous,rocks
are present;andvariationin mineralogyaccordingto hostrocklithology•
probablyindicutesthatthewallrocksparticipatedto a significantextent
in theveinformation.Thisencouragesthe infertncethatthe greenstone
formationprovidedat leastsomeof thevein-formingcomponents.

Eachdeposithas severaluniquecharacteristicsthatserveto distinguish
it fromthe othersin the district.Dusesoccursalonga zoneof sheared
rock in intenselyschistosegreenschist.The quartzveinsherecarryabundant
calcite,whichalsofillsobliquefractures.Bertarkiv668 reportsthis
depositalsocarriessilverand goldin traceamounts.

Ristangcontrastswiththe otherdepositsin havingchalcopyriteas .
the onlyimportantcoppersulfide,and essentiallyno calcite,in thequartz
veins. Thisdepositoccursin meta-tuffonlya fowmetersfromtheunconform-
ablecontactwithHgdbergmeta-quartzite.

Hytteis partiallycoveredby & largedumpof rockfromnearbytunnel
excavation.It occursin graymeta-tuff.The quartzveinsare calcite
bearing,in contrahtto Kisgang.
: Thereare severalworkingsat Groven. All are locatedon quartzveins
in the samemeta-tuffbed. Someof the quartzveinshavebeendeformed
alongwiththemeta-tuff,and noware somewhatrolledinto )( shaped
crosssections.

Knutstøloccurswithinthegreenstonesat an internalcontactbetween
. greenschistand siliceousgreenstone.The siliCeonsgreenstoneis magnetite

•
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bearingat thedeposit and at outcrops100to 200metersto the southeast.
Smallamountsof silveltand goldare present,accordingto Bergarkiv668.

Lauvausenand Brennebekkare quitesimilar.Theyare locatedin the same
siliceousmemberof thegreenstoneformation--a eray,purplishfinely
laminatedbed. Molybdoniteis a significantoremineralin thesedeposits
as wellas borniteand digenite. In addition,wallrockalterationand
replacementis importanthere. Thisis demonstratedby samplesfoundin the
minedumps,but couldnot be evaluatedin situbecausetheminesare
now closedand flooded.The alteredwallrockis creamto pinkcolored,
and containsore mineralsalongfoliationplanesand crossfractures.

Malachiteis presentat eachdepositpandelsewheremarksouteropsin the
greenstoneformationwhichcontaina few grainsof coppersulfideminerals.

The geologicmap for thisareashommostof theseoccurencesliealong
two north-southzones. Duses,Eisgang,HytteandGrovenmakeup the
westernzone,whileLauvaasen,andBrennebekkforman easternzone.
Knutstølliesbetweentheprojectedzonesto thenorth. The fold

ainterpretationpresentedin theregionalgeologysectionimpliesboth
Wzones are nearthebaseof the greenstoneflormation.
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Table1. ComparisonofStratigraphicUnitsintheNumedalAreawiththe
TelemarkFormationunits.

StratigraphicUnitsinthe

Greenstoneformation(Bandek
no.

Fine-grainedgreenschists,
amphibolites,greenmeta-
basalt(?),siliceousgreen-
stone,meta-tuff("porphyry"),
meta-sandstone,etc. '
Cu - Momineralization

Muscovite-quartzschist(Bandak

Fine-tomedium-gruined
muscovite-quartzschistwith

,variablebiotiteundchlorite,

deformedmeta-conglomerate.

Unconformity(7)

)Seta-quartzite(Seljord
quartzite(7)).

Metamorphosedpureortha-
quartzitewithcrossbedding,
oscillationripplemarks.
Basicsillsarepresent;one
isleyered.

TelemarkFormationUnits
(Dons,1960,pp.49-55.)

Bandakgroup(acidandbasielavas,
quartz-richsediments).

8.Quartzschistwithconglomerate.
7.Mårble(locallydeveloped).
6.Greenlava,includesonelayer

of sandstonecontainingfossils(?)
(Telemarkitesenigmaticus,a
fossilalgae.)

5.Porphyry(acidlava)(maybe
missinglocally).•

4.Greenlavawithconglomerate,'
3 - 4 bedsofquartzitewith
conglomerate,irregularand
locallydevelopedlayersof
quartzschists.Structures

resemblingpillows.
Cu -Ag mineralization.

poscibleunconformity
3.Quartzite(withconglomerate)

ofvaryingthickness.
2.Forphyry(acidlava)ofvarying

thickness,locallymissing.
1.Basalconglomerateandquartzite,

thicknessdecreasingeastward
to zero,whereno.3 formsthe

- bass(7).

Unconformity

Seljordgroup(quartzites,.conglomerates,
schists).

Cross'beddingandoscillation.
ripplemarksarecommon.
Basicsilleare.common.

Unconformity

NumedalArea.
ThisStud•

Rjukangroup
Vemorkformation


sediments).
Tuddalformation

tuffs).

(basiclavas,

(acidlavasand



TABLE 2. Wall Rocks and Vein Mineralogy of the Numedal Prospects and Workings. (1) .

Sidebergarter og gang rnhologi av de Numedal skjerp og rnalmforelcornster.

game - Navn Wall Rock - Sidebmgart Quartz Vein Mineralogy - kvartsgang mineralogi

lithology
litologi (2)

replacement
fortreming

magnetite piesent
magnetit til sted

yes-ja


yes-ja

quartz

kvarts

+

feldspar
feltspat

+

calcIte
kalkspat

-

chalcopyritebornite digenitechalcocitemolybdenitepytiteHematite
kobberkIssbonsitt digenittkobberglans molybdenglans svøyelkiss

+

ttace-

yes-ja,


yes-ja +

+


+

++

+
tegn




yes-ja yes-ja + + +t +

yes-ja


yes-ja

yes-ja


yes-ja

+ + + •-

>uses greenstone
grønnstein

isgang meta-tuff

ytte meta-tuff

roven meta-tuff

utstol sillceous greenstone
ktselholdIg gronnsteln

auvaasen siliceous greenstone

kiselholdig gronnstein

rennebekk siliccous greenstone
kiselholdig gronnstein

Abbreviations + = present, not observed Orreported,
forkortelser til sted. ikke sett eller beskrevet.

In part frorn Bergstøl (1972), and Bezgarldv 668. Delvis fra Bergstøl (1972), og Bergarkiv 668.

All lithologies are members of the greenstone fonnation. Hver litologi er en del av grønnstein formasjonen.


