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Sammendrag
A zonaldivisionofgeologicalunits: a) a granite-gneisscomplex,b) a basal sedimentaryseries,
c) the KarasjokComplex,d) the HornblendeGneissComplexand e) the GranulitComplex,is recogonized.

Anoverallconsiderationbasedongeneralstratigraphyand rocktypes,typesofmineralizations,
geochemistryand availablegeochronologicalage-detenninations,suggeststhat the KarasjokComplex
mayrepresent the northernmostbranchogthe NNW-trendingArchaeangreenstone-beltassociationin
northern Finland.
Thisputs someconstrainsonthe typesandsizeofthe mineralizationslikelyto befound.

Newmodelsfor the genesisoggoldand noble-metaldepositsin Arcaeanvolcanic-sedimentaryterrains
suggestthat increasingattentionshouldbederectedtowardsthe prospectingforgold,Pt, Pd andW-
particularlyin the southKarasjokarea.
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INTRODUCTION.

ThePrecambrianbasementterrainin theKarasjokareahasbeendevidedintofive

northwesterlytrendingbeltsas shownin fig.I.Withoneexception,thedivi-

sionof geologicalunitsis thesmneas in lastyearsreport(rep.no. 1122),

wherea reviewof thegeneralgeologicalsettingof theKarasjokareawas given.

The formerterm"KarasjokGroup"isnotusedin thisreport.Thebasalarkosite-

quartzitehasbeendistinguishedas a separateunit;andthenewtermtheKara-

slok_Complexhasbeenintroducedfortheremainingmembersof theformerKara-

sjokGroup.TheKarasjokComplexis recognizedas a polyphasallydeformedand

metamorphosedsedimentary-volcanicsequencein an allochtonouspositionabove

thebasalarkosite-quartziteunit.

Thegeologicalfieldworkthisyearstarted18/6andwasfinished22/9.

Geologicalmappingwas carriedoutmainlyin theKarasjokComplexbothnorth

and southof Karasjokas follows:

18/6- 22/6 and8/9 - 16/9: SouthKarasjokarea.

23/6-7/9 and 16/9- 22/9: NorthKarasjokarea.

Thegeologicalmappingwas carriedoutby H. Henriksen,whowasassistedby M.

Einarson(18/6-17/8)andH. Pantdalsli(18/8-22/9).

The topographicalmap seriesM 711in the scale 1:50000hasbeenusedas a
basefor thegeologicalmap.

Thegeologicalmaphasbeencompiledfromoutcropobservations,geophysical

dataand interpretationsof aerialphotographs.

Withtheexceptionof a smallareajustnorthof Karasjok,thewholeKarasjok

Complexis coveredwithgeophysicalmaps (Mag.,Em/VLF)in thescale 1:50000.
Theseprovidevaluableadditionalinformationincompilingthegeologicalmap.

The trendof thegeophysicalanomaliesreflectthegeneralstructure- and

certainrocktypes(e.g.graphiteschists,ultramaficintrusivesandextrusives,

gabbros)areeasilypickedouton thegeophysicalmaps.So is alsocertain

geologicalboundariesandfaults.

THEGRANITEGNEISSCOMPLEX.

So far,no mappinghasbeencarriedout in thiscamplex,andonlya fewobser-

vationshavebeenmade.Mostof thiscomplexappearsto consistof grey,homo-

geneousgneissesof granodioriticcomposition.Hereand there,thinpegmatitic

veinsmay be foundas rootlessintrafolialfolds.A fewthinamphibolitebands

havealsobeenobserved.
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The complexis intrudedby laterpegmatites,and locally,migmatizationand

emplacementof reddishmicrocline-graniteshas occured.These late granites

are often foundalong the contactsbetweenthe granite-gneisscomplexand the

basal arkosite-quartzite,thus effacingthe originalcontactrelationships

betweenthesetwo units.

A U/Pb age of 2800 M.yr. has been reportedfrom the granite-gneisscomplex

(Skålvoll1971).

THE BASALARKOSITE-QUARTZITE.

This unit is foundalong the easternmargin of the granite-gneisscomplex.At

one localitysouthof Skoganvarre(288.411)a primaryunconformityis exposed

betweenthesetwo units.

A thin zonewith basal conglomerateand grits is succeededby arkosicsediments.

The conglomeratic- and arkosicsedimentsare practicallyundeformed,and the

originalclasticgrainsand granulesare discernedin the grittyand arkosic

lithologies.Carbonateis the major matrixmineral in theserocks.

The non-deformedsedimentsaresucceededby more deformedand foldedmetaconglo-

merates,quartzitesand arkosites.

NE of Savgnujavri(squaregrids 25.42 8125.43)occursa similarsequenceof cong

lomerates,quartzitesand carbonate-rocks.Thin bands of fuchsiteschistsare

also found in the metasedimentarysequence.

They may be as thickas 1 - 2 m, and consist of about 50 % fuchsite

with quartzand carbonatein about equal amounts.

The fuchsiteschistsmay have formedby ( chemical) weatheringof

pre-existingultramaficrocks. Such rocks have, however,not been found in

the GraniteGneisscomplex,which is the main sourcearea for the basal

arkosite-quartziteunit.

Anotherpossibilityis that the fuchsite-schistswere deposited

contemporaneouslywith subaquecusultramaficvolcanicactivityin the nearby

area. Withinthe KarasjokComplex,pillowedultramaficvolcanicsindicating

formationundermarine conditions are found (see p.4 ).

Theserockscouldbe the source for the chromiumnecessaryfor the formation

of the fuchsite-schists(see also p.18 ).



F g. 2. Cross-bedded feldspathic quartzite, Jiesvarre (250.058).

By Jiesvarri - a thin zone of conglomerate and pelitic schists is succeeded by

a thick unit with feldspathic quartzites and quartzites. The quartzites contain

primary features such as cross-bedding (fig. 2) and occasional heavv mineral

horizons. Layers of carbonate are found in the quartzites northeast of

Jiesvarre (270.070).

Towards the east, increasing deformation and obliteration of the primary sedi-

mentary structures is noted.

The pelitic schist above the conglomerate west of Jiesvarre has completelm

recrystallized to the metamorphic mineral assemblage :

quartz + plagioclase (albite) + K-feldspar + biotite + muscovite.

This indicates the metamorphic grade within the basal sedimentarv unit. The

mineral assemblage appears to have formed by prograde metamorphism of the ori-

ginal sedimentary rock.
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Judgedby the rock-types,the basal arkosite-quartziteunit may representan-

cient,shallow-watershelf sediments.

THE KARASJOKCOMPLEX.

Il
In the KarasjokComplex,mafic-and ultramafic metavolcanicsand gabbros

form the major portion ( 70 %). Metasedimentaryrocks,felsicschists

and small granitejntrusionsmake up the remainingpart. The rocks are

variablydeformed; and the metamorphic grade variesfrom the middle
sgreenschist to the low amphibolitefacies.

Chlorite-tremoliterocks (komatiiticgreenstones).

These rocks crop out as a centralaxial-beltwithin the amphibolites;where

they also are found as thinnerimpersistentbands.The unit comprisesa series

of predominantlyhigh magnesian(MgO>18%)extrusives.

The most commonmember is a greenish-greychlorite-tremoliterock,whichhas

an averageMg0 contentof 24%. A foliaton- formedby the parallelalignementof

Mg-chloriteand tremolite- is variablydeveloped.Particularlyalong the

marginsand in localizedinteriorzones the rock is a typicalchlorite-tremolite

schist.

By Gukkesjarnbma (squaregrid 38.33),wherethe chlorite-tremoliterockshave

a maximumoutcropwidth, a good sectionexposes units of massiveand pillowed

chlorite-tremoliterocks,a volcanicbrecciaand fragmental/agglomeraticrocks.

The pillowedunit (about10 m thick)showsunambiguouspillowstructures(fig.3),

the pillowsvarying in size from 20 cm to 1,5 m along their longestdimension.

Their shapesvary from round/ovalto bulbeous.

The interiorof the pillowsconsistof finegrainedchloriteand tremolitewith

a chlorite-richouter rim. Often - the intersticiesbetweenadjacentpillowsis

filledwith carbonate-richsediments(fig.3).
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Fig. 3. Pillowed chlorite-tremolite rocks, GukkesjarEbna (382.338).

The volcanic breccia consists of angular fra,,,mentsof amphibolite (hbl.r plag.)
set in a felsic tuffaceous matrix. It has an outcrop width of about 5-10 m,
and occurs adjacent to the pillowed unit. The volcanic hreccia mav represent
a former volcanic centre through which the ultramafic flovs initiallv were
erupted.

The fragmental/agglomeratic rocks have a groundmass of chlorite and tremolite
and have sub-angular fragments of the same caT.position.The fra4ment.;areonly
discernable from the groundmass on the weathered outcrop surface.

Other primary volcanic structures met with in the chlorite-tremolite rocks
are polygonal joints and amygdyles.
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The_polygonaliointsdivide the rock into a mosaic of angularfragmentsfrom a

few cm to 30 cm size.Such jointsmay form by thermalcontractionof cooling

lava flows.

Oval to elongate-shapedpods (max.2 cm in longestdimension)may represent

formeramygdyles.Theseare now filledwith carbonate,chloriteand pyrrhotite.

Rockswith an Mg0 content> 30% are foundby Addjatskaidi/Targetarea 11

(squaregrid 45.25).The most commonmineralassemblagesrecordedfrom these

rocksare :

Mg-chlorite+ tremolite+ carbonate.
+Olivine+ clinopyroxene+ antigorite Mg-chlorite- talc - carbonate.

Within the type 1) assemblage-tremoliteis foundas bundlesof acicularblades

formingradialaggregates,thus suggestingpseudomorphosedspinifertextures

(seealso p. 8 ). Such textureshave also been observedat the outcropscale

by Addjatskaidi(Targetarea 11) and GeidnuEåkka(squaregrid 49.19).

Other texturesindicatingan extrusiveoriginof the type 1) ultramaficby

Addjatskaidiis the occurrencesof polygonaljointsand structuresreminiscent

of flow banding.

The type 2) mineralassemblagecontainsolivineand clinopyroxeneas relic

minerals,and may representthe lowestcumulatezone in the ultramaficlava

flow.An intrusiveoriginfor rockswith the type 2) assemblageis also pos-

sible.

Chemicalresults.

It was suggestedin last years reportthat the chlorite-tremoliterocksmight

have formedby extrusionsof ultramaficlavaswith komatiiticcompositions.

As komatiiteshave been recognizedto host Cu-Ni deposits,it was decidedto

carry out a major - and traceelementanalysisof the chlorite-tremoliterocks.

The samplesselectedfor analysiswere cut cleanwith diamondsaw, and obviously

alteredand oxidizedsampleswere excluded.

The XRF-compositions(hydrousvalues)of the analysedsamplesare shown in

table 1, togetherwith comparativedate from the litterature(table2).

It is seen that the chlorite-tremoliterockshave strongchemicalsimilarities

with komatiitesfromArchaeangreenstoneterrains.The komatiiticaffinityof

the analysedsamplesis also evidentwhen the resultsare plottedin convent-

ionaldiscriminationdiagrams.In the AFM-diagram(fig.4 a), the samplesare
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Fig. 4. a) AFM-diagramshowingthe locationof the Karasjokmafic-and ultra-
mafic rocks.The broken line is the boundarybetweenthe tholeiitic
(TH)and the calc-alkalic(CA) fieldafter Irvine& Baragar(1971).

Al203 vs. Fe0x/Fe0x*Mg0diagramshowingthe locationof the Karasjok
ultramafics.

Ti02 vs. Mg0 diagramof the Karasjokultramafics.
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locatedin the tholeiiticfieldclose to the MgO-Fe0x(Fe0+0,9.Fe203)side,

illustratingtheirdeficiencyin alkaliesand theirhigh Mg-content.

In the Fe0X/Fe0X+Mg0vs. A1203 plot - which is commonlyused to discriminate

betweenkomatiitesand tholeiites- all but threesamplesfall in the komatiite

field (fig.4 b).

The analysedsampleshave also a low Ti02-content(< 1) for any valueof Mg0, as

do rocksbelongingto the komatiiteseries (fig.4 c). With respectto other

major elementvariationdiagrams(e.g.Ca0 vs. Al203'Ti02 vs. Al203'etc.) the
analysesfall within the komatiitefields.

The analysesshow a traceelementcontentwhich is very consistentwith

Archaeankomatiites(table2), characterizedby high Ni and Cr and relatively

low Cu-contents.

Preliminaryresultsfor the LREE La and Ce show that the analysedsamplesare

stronglydepletedin theseelements,a featurecharacterizingkomatiites,but

not picriteswhich otherwisemay have a similarmajor elementcomposition.

Summary.

Chemically,the chlorite-tremoliterocks clearlybelong to the high Mg-komatiite

suiteas definedby Arndt et.al. (1976),and couldbe classifiedas picritic

(Mg0:20-30%)and peridotitic(MgO>30%)komatiites.

The identificationof spinifex-textures,diagnosticfor komatiites,is diffi-

cult due to the effectsof metamorphismand deformation.One must also remember

that only small portionsof komatiite-flowsare spinifex-textured(e.g.Coad
1979,Arndt et al 1979).

The resultof progrademetamorphismof spinifex-texturedrocks into the upper

greenschist/low amphibolitefacies is to destroythe originalspinifex-

texturemade up of olivineand/orclinopyroxene.Olivineis pseudomorphosed

by platy/fibrousMg-chloritecrowdedwith Fe-oxides,while clinopyroxeneis

replacedby aciculartremolite.Pseudomorphosedspinifex-textureshave been

describedby Hanski (1980),Blais et.al. (1978)and Willetet.al. (1978).

Texturesmade up of radiatingbundlesof aciculartremoliteand platy/fibrous

Mg-chloriteare found in some of the chlorite-tremoliterocks.These are very

similarto thosedescribedfrom the litterature- and presumablyrepresentpseu-

domorphosedspinifex-texturesof the randomorientatedtype.
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Economicpotentialof komatiiticrocks- conseguencesfor the exploration

work.

Rocksof komatiiticcompositionsare consideredas promisingobjectsfor nickel-

prospecting.A number of case-historiesare found in the litterature,and a

seriesof significantfeatures,which may serveas guide-linesfor the practical

explorationmay be listed (e.g.Coad 1979).Two of the most importantfeatures

are :

Komatiiteswith high Mg0 contents(> 40% in anhydrousvalues)are the most

promisingfor Ni-Cu deposits;althoughkomatiiteswith lowerMg0 contents

also host such deposits(e.g.Hanski 1980).

Extrusivekomatiitesare the most favourable.Thesehost massiveand/or

disseminateddeposits.Intrusivekomatiitesgenerallyhost disseminated

deposits.

This leavesthe peridotitickomatiitesin Targetarea 11 the most interesting

object,as :

they have the highestMg0 content (table1 , fig. 5),

the apparentextrusivenature of these rocks

the strongSP- and magneticanomaliesabove the westernmarginof these

rocks,

moreover- anomaleousconcentrationsof Zn appearsto be associatedwith

some komatiite-hostedNi-Cu deposits(Coad1979p. 57).

Close to Targetarea 11, a Zn soil-sampleanomalyis found.



- 10-

Caa
•120 t

•••%

CIO Al2O3

Fig. 5. Locationof the Karasjokultramaficsin the Mg0-Ca0-Al203 diagram,
comparedwith komatiitesfrom Archeangreenstonebelts (left)and

komatiitic-host-rocksfor Ni-Cu depositsin the Timminsarea,Canada

(afterCoad 1979).



Am2hibolites.

The amphibolitesform a heterogeneousgroupwith a largeoutcroppingarea.

They are, however,characterizedby the commonmineralassemblage:

plagioclase+ hornblende quartzt biotite chlorite epidote± garnet

The observedbanding in some amphibolitesis causedby variableproportions

of theseminerals,mainly plagioclase/quartzand hornblende/biotite.

The bulk of the amphibolitesare fine grained,well foliatedhornblendeschists


which retainno primaryfeatures.Presumablytheyhad theiroriginas (massive)


lava flows.Only at one localitypossiblepillowstructureshave been observed.

Distinctlyplagioclase-stripedamphiboliteshave gabbrosas theirparentrocks

(see also p.11).

Bandedamphiboliteswith thin calcareousbandsmay representoriginaltuffaceous

rocks or impurelimey sediments.

Metasedimentaryrocks.

Bandedparagneisses.

This group occurs to the east of the basal arkosite-quartziteunit and comprises

a varietyof metasedimentaryrockswhich are interbandedfrom the metric to

decimetricscale.

Micaschists,biotite-schists,graphite-schists,phyllitesand psammitesare the

individualmembersof the bandedparagneisses.In addition,thin amphibolite

bandsmay occur.

Arkosicgneisses.

These form a ratherlarge outcroppingarea in the centralparts of the

KarasjokComplex.They are greyishrockswith a well developedgneissicbanding.

The banding is foldedby small scale intrafolialisoclines,accompaniedby the

formationof an axial-planemica-foliation.Hence,the bandingbears no obvious

relationto any primaryfeature,but may representthe originalbeddingin the

transposedstage.

A few examplesof crossbeddinghave been found in loose-blocksin the quarry

just north of Karasjok.The textureof the arkosicgneissesis entirelymeta-

morphic,as quartz,plagioclase(albite/oligoclase)and K-feldsparform a



recrystallizedmosaicof smallpolygonalgrains.Muscowite,biotite,chlorite

and epidoteoccur in variableamounts.

The arkosicgneissescontainthin bands of micaschistsand quartzites.

Micaschists,quartzitesand graphite-schists.

Micaschistsand quartzitesare also foundas thin impersistantbands in the

amphibolites.

Systematicexaminationsand deep-soilsamplinghas shownthatmany of the long

EM anomaliesin the amphibolitesare causedby graphite-schists.

Felsicschists.

These form a band which can be tracedas far northas Vaddevarri(squaregrid

43.35).

The felsicschistsare fine-grainedpink rockswhich consistof a recrystallized

mosaicof quartz,K-feldsparand plagioclase.Muscowiteis the main mica-

mineraland definesthe foliationof the rock.

The finegrainednature of the rock and the absenceof any metasedimentary

layersmay suggestthat this rock was an acid volcanite.

East of Gæssajavri(squaregrid 44.32),this rock appearsin an F2-antiformal

fold-culmination,flankedby amphibolites.This explainsthe circular-shaped,

low magneticanomalyin this area.

Meta-igneousrocks.

Ultramafics.

These occur as small,lens-shapedand concordantbodieswithin the metasediments

andamphibolites.Theultramaficbodies are variablyaffectedby serpentiniza-

tion and carbonitization,and displaya wide rangeof mineralassemblages.The

most commonassemblageis

1) Antigorite tremolite cummingtonite chlorite carbonate- talc

Some of the ultramaficsare completelyalteredinto finegrained,dark "mesh-

serpentinites"- whilst other may still preserverelic primarymineralsand

texture.Judgingfrom the alterationproductsand relicminerals,the most

commonprimarymineralappearsto have been forsteriticolivine.Other relic

mineralsobservedare clinopyroxeneand orthopyroxene(enstatite).
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- 13 -

Towardsthe east - an increasingmetamorphicgrade is reflectedin theultra-
maficsby the appearanceof such metamor2hicmineralassemblagesas

tremolite+ diopside Mg-chlorite

Especiallythe serpentinizedultramaficbodies give strongmagneticanomalies,

causedby finegraineddisseminatedmagnetite-dust.

The magnetitedust is formedas a resultof alterationand oxidationof the

primaryolivinegrains.Magnetiteis also foundalong cracksin the primary

olivinegrains.

The only mineralizationfound in these rocks is the disseminatedCu-Ni (chalco-

pyriteand pentlandite)mineralizationat Gallujavre(reportno. 1090,1979).

Whole rock major - and trace elementanalysesare availablefrom a few of the

ultramaficbodies (59, 503, K-2 and 427).

The chemistryof these rocks - which is quite similarto that of the extrusive
komatiiticchlorite-tremoliterocks - may indicatethat thesewere formedfrom

the same or a similarkomatiiticliquid.

The distributionof the intrusiveultramaficsin distinctlinearbelts (fig.6)

may reflectan inheritatedprimaryfeature,possiblyrelatedto the emplace-

ment of these rocksalong deep seatedfaultsor rifts.

Gabbro.

A few new gabbro-bodieshave been found duringthis yearsmapping.The central

portionsof the gabbrosmay be massiveand displaynice igneousstructures.

A marginalfoliationparallelto that of the side-rocksis, however,always

developed,and the transitiongabbro--+flaser-gabbro—)striped amphiboliteis

oftenobserved.

So far, no interestingmineralizationshave been observedin the gabbros.An

IP-anomalyover the gabbroby Stuorra-Guorbmet(squaregrid 40.14) is caused

by magnetite-impregnations.

Granite.

A greyishgranodioriticrock occursnear Vaddevarri(squaregrid 43.37).It is

foldedtogetherwith the adjacentside rocks,and is eithera pre- or syntecto-

nic intrusion.

The textureof the rock is characterizedby granulationand recrystallization,

and a gneissicfoliationis sometimesdeveloped.
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Mineralizations.

Thin,often brecciatedzoneswith pyrrhotite,pyriteand graphiteare common

in the amphibolites,and give good EM-anomalies.These rust zones followthe

generalstrikedirectionand appearto be more numerousin the northernparts.

Within the stripedamphibolites/tectonizedgabbros- mineralizationswith

chalcopyrite,pyriteand magnetiteare observed.

The mineralizations,which occur in impersistentnarrowzonesof maximuma few

meterswidth - are foundboth as impregnationsand as cross-cuttingveins

associatedwith quartz.Such mineralizationsare foundby Gedgevaddevarri

(390.392) and by Akkesvarri(squaregrid 27.51).

Just north of Luostejåkka(squaregrid 39.44)occursa persistant,shallow

dippingzone with pyrrhotitelocallybandedwith chalcopyrite.The same zone

is probablyencounteredfurthernorth (373.479)some 4-5 kms along strike.
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THE HORNBLENDEGNEISSCOMPLEX

This complexforms a belt betweenthe KarasjokComplex and the Granulite

Complex,and has an outcrop width of 3 - 5 km. Amphibolitefacies

hornblendegneisseswith the mineral assemblage

Plag. + qz + hbl + bi - cpx - gt

make up the major part of this unit. At the outcropscale,alternating

quartzofeldspathic,quartzitic and amphibolitic layersgive the rocksa

bandedappearance. A supracrustal(sedimentary- volcanic) originis likely

for the rocks of the hornblendegneisscomplex.

Both textural- and fieldrelationssuggesta gradualtransitionfrom the

hornblendegneissesto the granulites per se in the east. The amphibolite-

and granulitefaciesbandingsare conformable; and incipentformation

of orthopyroxene at the expenseof biotite,quartzand hornblendemay be

observedin the hornblendegneisses.

On the other hand, the clinopyroxene- bearinghornblendegneissescontain

more quartzthan the amphibditesof the KarasjokComplex. This makesthe

assertion,that the hornblendegneissesare formedfrom the amphibolitesby

progrademetamorphism,not likely - as progradereactionsto produce

clinopyroxene (and orthopyroxene)requirethe consumptionof quartz.

Lensesof quartz-diorite/ diorite (plag+qz + bi + hbl) and ultrabasic

rocks (tremolite+ olivine+ spinel) make up a minor portionof the

hornblendegneisscomplex.

The westernmarginof the hornblendegneisscomplexconcideswith a marked

and consistent EM/VLF anomaly.

Cataclastic rock-types (mylonitesand breccias) occur in this zone,

which is also the site for mineralizations ("rust-zones")with pyrite

and pyrrhotite.

This zone appearto representa tectoniccontact (thrustcontact) between

the KarasjokComplexand the higher grade rocks of the hornblendegneiss/

granulitecomplex.
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STRUCTURALRELATIONS/ INTERPRETATIONOF THE GEOLOGICALUNITS.

Three phasesof deformationhave been recognizedin the KarasjokComplex.

To each of these deformationsis associatedfolds,foliationsand lineations

of varyingintensityand development (cfr.report1122,1981).

The metamorphicgrade in the KarasjokComplexvariesfrommiddle greenschist

faciesto low amphibolitefacies.

The productionof the first foliationwas accompaniedby metamorphismwhich

locallyreachedinto the low amphibolitefacies,attestedby the occasional

presenceof such "Ml" mineralsas staurolite. The seconddeformation

transposedthe first foliationinto the limbsof tight- to isoclinalfolds,

and was associatedwith a widespreadretrogressioninto the middlegreenschist

facies.

The basal arkosite- quartzite,which lies closeto the unconformitywith the

GraniteGneiss Complex,containsless complexstructuresat the smallerscale.

Only one deformation,associatedwith a progrademiddlegreenschistfacies

metamorphism,is recognizedin theserocks. Towardsthe contactwith the

KarasjokComplex,increasingdeformationand mylonitizationof this basal

sedimentaryunit is observed - and the regionalmap-picture (fig.7)

showsa clear tectonicdiscordancebetweenthesetwo geologicalunits.

Together,all these featuresare suggestiveof a tectonic (thrust)contact

betweenthe two units.

A tentativemodel, which attemptsto reconstructthe geologicalsettingof

the variousunits prior to deformationand metamorphism,is presentedbelow

and in fig. 8. In this model, the KarasjokComplexand the basal arkosite-

quartzite are consideredto havebeen depositedin the same marinebasin,

but in ratherdifferent structural/ geographical settings.

In this way, the presenceof fuchsite-schistsin the basalarkosite-quarzite

unit (cfr.p.2 ) and the apparentstructuraland metamorphicdiversity

betweenthe geologicalunits couldbe explained.

The followingsequenceof eventscould have lead to the formationand

subsequentdeformationof the rocks:
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Fig. 7 Regional map, which
the discordance between the
basal arkosite-quart7ite
(in yellow) and the
Karasjok Complex.
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Initialformationof a shallowbasin by crustalthinning/riftingof the

GraniteGneis Complex. The lowestmembersof the basalarkosite-quartzite

are depositedalong the margin of the basin.

Continuedriftingleads to the formationof a deeper,smalloceanicbasin.

High Mg-ultramaficvolcanics,mafic volcanics,gabbrosand ultramafics

are emplacedalong deep seatedrifts and fissures.

By sea water action- chromium is releasedfrom the ultramaficvolcanics-

to be later redepositedas Cr-rich,carbonate-bearingsedimentsin the

shallower carbonate-faciesparts of the basinwhere the sedimentationof

the basal arkosite-quartziteis still goingon.

Riftinghas ceased,and arkosicsedimentsare depositedon top of the

ultramafic/maficvolcanicpile. Thesecorrespondto the arkosicgneisses

in the KarasjokComplex.

Initialcompressionof the centralbasin causesuppergreenschist/low

amphibolitefaciesmetamorphism and deformationof the KarasjokComplex.

This early deformationapparentlydid not affectthe basin-marginsediments.

The final closureof the volcanic/sedimentarybasin is associatedwith the

eastward thrustingof the Granulite/HornblendeGneissComplex. During

this event,penetrativedeformationaffectedall the units - and the

marginalbasal arkosite-quartzitewas deformedand metamorphosedfor the

firsttime.

Smallerthrust-movementstook place along the formertransitionbetween

the basin-marginand the deepercentralbasin - creatingthe tectonic

discordancebetweenthe basal arkosite-quartziteand the KarasjokComplex.
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THE AREA SOUTH OF KARASJOK

In the area south of Karasjok (fig.9),reconnaissancestructural-and
geologicalmapping was carriedout during the periodes19.6-23.6and
9.9-15.9.Thearea is extensivelycoveredtandonly along the rivers
Karasjokkaand Noaidatjokkareasonablygood outcropsare found.The

accompanyinggeologicalmap is chieflybased upon outcropobservations

along these two rivers.Threeeast-westprofilesbetweenthe two rivers
providedsome additionaloutcrops.Onthe mapttheRaitevarregneiss is
drawn accordingto earliermaps of Røsholt(e.g.report 1149,19131).

Some key-words:structuralgeology,carbonate-rocksand veins,gold
prospectingmodels.

The local eolo

One may distinguishbetweenthree geologicalunits:a)a granite-gneiss

complextb)a basal arkosite-quartziteunit and c) a mixed metasediment

ary and metavolcanicsequence.Thislast unit which belongsto the
KarasjokComplex,hasbeen the subjectof the geologicalmapping.
The metasedimentr r ck comprisemicaschists,quartz-sericite

scists tpsammitespgraphite-schistsand biotite-amphiboleschists,The
micaschists,whichhave the generalmineralassemblage:

quartz+plagioclase+biotite+muscovite+garnet

are always found togetherwith the quartz-sericiteschistsand psamm-
ites.Theserocks are mapped as one unit.

The amphibole-biotiteschistsare greenish-to dark coloured

rocks which alwayshave a contortedand knottledappearancedue to the
presenceof numerousquartz and quartz-carbonateveins which are often
folded and disrupted.Themajor mineralconstituentsof this rock are
biotitetamphibole,quartzand plagioclase.Chloriteoccurs as an alter-

ation product after amphibole.Tourmalineis alwaysfound,whichmay
point towardsa sedimentaryparent (greywacke)for this rock,Therock

is here and there weakly impregnatedwith pyrite and chalcopyrite.
Layers of sedimentarycarboneterocks (up to im thick) and psamm-

ite occur within the amphibole-biotiteschists.
The intrusionof quartz,carbonateand quartz-carbonateveins app-

ears to have been a continuousprocessduring the progressivedefor-

mation of these rockspasthese veins may be folded,refoldedor be
discordantto the differentsmall-scaletectonicstructures(cfr.p.22)

Field tests by stainingmethodsusing potassiumferricyanidein

2% HC1 have identifiedankeriteas an importantconstituentin both
the carbonatebearingveins and the cerbonaterocks.



Fio„9„ Geological map of the south Karasjok area (after Wennervirte
1962),showing the area mapped.
The black-shaded rocks are chlorite-tremolite rocks which
in the southern parts are associated with banded Fe-Mn
formations,

""/

11

N
,.„."

	

- -

\ e.'

"A” " • ".'•

M'rr

' )1 7

•

itr" •• • 
vadch 1-":?

'

° .-c-44.. • .. - -.2,----<7. . ,- ,-• -:,,if
<-....-----=,:&:-::::*;-„-&---`)-A- - .v, -

-, • 

\til'IZPr n .-.,,-,, ,

, „...,„,

rt, ,•••
.. ,,, x

ii.1 it"' --='• 

.._---..

Git 0.2,i +c ,G•leissCon•plcx %1/4:::•t-'11-

JY.

, //

:
- . •

i•s;...

" • ?.

34.5.1 o..skos;h /-

. _14 /g4

`1/4.;••:, 1r.

I. • ' -


,
3"

, )66.

..- -‘'t x
. • 1rrif

2 Ig

	

.•••••:,•_4fr

/40

.

\ N

-
lo

sit

I 0 k



-21-

The metavolcanic rocks comprise amphibolites and chlorite-tremolite
rocks.The latter are similar to the komatiitic chlorite-tremolite
rocks north of Karasjok.These rocks south of Karasjok are more deform
ed and foliated,and only at one locality (173.909) are structures
reminiscent of pillows observed.Further south,by Njuovcokka,chlorite-
tremolite rocks with agglomeratic structures occur (Wennerwirta 1960),
The chemical composition of this rock is shown in table 1 (analysis

25).This rock falls within the komatiite fields in the discrimination
diagrams on fig.4.

In the amphibolites,thin rust-zones with graphite and pyrrhot-
ite are often found.These rust-zones are often brecciated.

The meta-i neous rocks comprise gabbro,granite and dioritic rock
The granite by Storfossen is a rather fine grained,pink to white gran
ite.It is often cut by mylonite zones and quartz-veins.Along the rive
Karasjokka (142.886-143.888) the rock is best described as a mylonitic
gneiss.

North of Storfossen (147.898) occurs a lens with a coarser
grained meta-granite.The granitic rock is intruded by pure quartz-vei.
which may attain a thickness of several meters,

The Raitevarre gneiss is known for its disseminated Cu-mineralizat
ion.Thin section studies from drill-cores show that the gneiss contai
ns relic textures which can leave no doubt that this once was an ign-
eous rock with a mineral composition corresponding to a diorite or
quartz-diorite.Flattening,alteration and recrystallization has modi-
fied the original texture to produce a strongly foliated gneiss with
the mineral assemblage:

quartz+albite/oligoclasebi.+mu:+chl.t ep. ±hbl.tgt. I carbonate .

An interpretation of the Raitevarre gneiss consistent with a
non-sedimentary origin is shown in fig.12 •The alteration between


metasediments (blackschists and micaschists) and gneiss in the upper
parts (drill-holes 1,2 and3) is attributed to folding of the gneiss-
metasediment interface.

Structural geolo y

Several mesoscopic outcrops show that the sedimentary and volcanic
pile has passed through a complex sequence of structural events:

1.Transposition of the primary layering (S0) into the limbs of iso-
clinal intrafolial folds Fl with the formation of an axial-plane
foliation S1 (fig.10 a)
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2.Foldingof F1/S1 by tight to isoclinalfolds (F2)of the reclined
type.InMica-richlithologiesan S2 crenulationcleavagemay dev-
elop into a pervasiveschistosity-twhilethe more competentlith-
ologiesdeform by foldingand extension.

A varietyof structurestsuchas shear-andmylonitezonestboudinage
etc, are generatedduring these two fold phases.

3. Latetopenbuckle-folds(F3) are locallydevelopedand appear tc
cause only a weak bendingof the earlierstructures,

.shec,

1s.

t•et. -F1•

41// wel•

1.— •••
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/,.. ...'...». • •••• r••••• ..., ,
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Fig.10.Small-scaletectonicstructuresfrom outcropsalong the
river Karasjokka.

Transpositionof primary beddingin calcareouspsammite
into the sheeredlimbs of isoclinalF1-folds(148.903).

Refoldingof Fl by tight F2-fold(148,903).

BoudinagedF,-foldin 52-foliatedbiotite-amphibole
schist (144.894).

The F2-foldsappear to be responsiblefor the major structuralpattern
The orientationof the S1-poles,F2fold-axesand axial-planes(fig.11)
may be consistentwith the existenceof major F2-foldsof the reclined
typepwitheasterlydippingaxial-planesand fold-axeswhich plunge
down the dip direction(i.e. easterly)of the axial-planes,SuchF2
reclinedfolds were also describedfrom the area north of Karasjokin
last years report (no.1122).
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A few parasitic F2-folds indicate that the Raitevarre gneiss is sit-

uated on the eastern upper limb of a larger F2 synformal structure

which closes towards the south.

The isolated and sparse outcrops have,to summarizelrendered any
detailed structural mapping and interpretation of the major structure:

difficult or even dubious.lt must,howeverlbe considered likely that
the small-scale structures observed (fig.10) only models the macro-
scopic structures and the general tectonic styles in the area.
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Gold prospectingmodels

New,volcanic-exhalativemodels for the genesisof gold have drawn
increasingattentiontowardsthe occurrenceof gold and noble metals

above the lowe mafic/ultramaficparts in Arhaeangreenstone-belt
sequences.TheKarvinenmodel (includedin report 1149,1981)stresses
the enrichmentof gold in carbonate-richsedimentsabove the lower
mafic/ultramaficmembersof the greenstone-beltsequence.Duringdef-
ormationt furtherenrichmentof gold may take place in quartz-carbonatz
(ankerite)veins.

Accordingto the model of Hutchinsonet.al (1980)-hotgeo-
thermalbrines are major agents for the leachingand transportation
of Fe,Mn and minor amountsof baset transitionand noble metals from
the lower parts of the volcanic-sedimenterysequence.Particularily,
metals such as tungsten,palladium,pletiniumand gold may be leached,
transportedand redepositedif

1) ApEropriatesource rocks (i.e. hiph_Mg-ultramafics/volcenicsLare
Eresent.

In the Timmins areapveinsand stratiformsedimentsin the lower
mafic/ultramaficstratigraphiclevel containconcentrationsof Aut
Pt,Pd and W which are 10 to 1000 times their normalvalues in basalts
(fig.13)

TABLE 1
ABUNOANCES OF SELECTED METALS IN


PRIMARY IGNEOUS ROCKS




Uhramalic Malic Fo4mc

Chromium 1 600 170 22
Cobolt 150 48 7
Nicket 2 000 130 15
COPFIK 10 87 W
Zinc 50 105 80
Lead 1 8 15
Gold 0.8 1,7 1.2
Silym 80 110 51
Pallodium --9 --113 ^-2
Platmum --11 9 8

Abundoncm scpnomo i. no.m.; oimr. Moonum,
0•14.0ium
Dem Compnid hom Turekian and Wedepohl" (chrommm.
coOdt mckel, cooper. anc. Mod olver). Kwong md Crockol"
(gOld). and PenhéandCrockm" (pagamunt platenum)



CHEMICAL DATA FORSELECTEDGOLD-BEARINGVEINSAND SEDIMENTS

FROM ARCHAEANGREENSTONEBELTSOF CANADA
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2) Conditions of low red-ox potential 2revail.

Some important guide-lines in the practical exploration for these

elements arefaccording to Karvinen and Hutchinson et.al:

Recognition of strata-bound carbonate horizons.These may serve as

indicators of volcanic hydrothermal exhalative activity,

Identify regions of former high geothermal energy (volcanic centres

and marine volcanic-sedimentary sequences)

Recognition of domains of regional oxidation and reduction

Appreciate the occurrence of exhalative Fe-Mn iron-formationsfas

these may form " cap rocks" to ores deposited under lower Eh condit

ions.

The application of the prospecting models outlined above to the

south Karasjok area is justified by:

the general rock association

volcanic/sedimentar se uence

banded exhalative Fe-Mn formations

Graphite-schists,micaschists/psammites

Metagreywacke with carbonate bands and veins

amphibolites

high Mg-ultramafics

bears similarities to the stratigraphy in other gold-associated

areas in greenstone belts

the south Karasjok area is known for the occurrences of alluvial

gold.Native platinium and palladium-minerals have also been found

together with the gold.

Concluding remarks.

It is suggested that the prospecting in the south Karasjok area is

followed up along the lines outlined on the preceeding pages.The geo-
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logicalwork should be directedtowardsa regionalreconnaissance
mapping,withspecialemphasison the recognitionof rock types
favourablefor AupPt,Pdand W mineralizations(cfr.p.24).

Carbonaterocks and quartz-carbonateand quartz-veinsshouldbe

systematicallysampled and analysedfor the above mentionedelements.
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REGIONAL CORRELATIONS

The KarasjokComplexand the HornblendeGneissComplex may be correlated

with similarbelts of supracrustalformationsin northernFinland.

Karas'okCom lex

High Mg-komatiitesare almost exclusivelyfound in Archaeangreenstone-belt

terrains. The existenceof such rocks in the KarasjokComplexprovidesa

link for a correlationbetweenthis complexand the now well established

greenstonebelts in easternand northernFinland(e.g.Gaal et.al.1978).

The greenstone-beltassociationin Finlandconsistsof severalisolated

patchesin a NNW-trendingzone (fig.14), whichmay be the remnants of

a formercontinuous greenstonebelt. Abundantgeochronologicaldates

show that the rocks of the greenstone-beltassociationwere depositedin

the time span ca. 2900 - 2600 M.YR. The rocksdisplaymiddle-to upper

greenschist facies metamorphism.

High Mg-komatiitesare characteristicmembersof thesebelts (Mutanen1976,

Blais et. al. 1978) - and the chemicalsimilaritiesbetweenthese rocks

and the komatiiticchlorite - tremoliterocks in the KarasjokComplexis

striking (tables1 & 2).

Withinthe finnishgreenstonebelts, one may distinguishbetween:

a) a lowerkomatiitic/tholeiiticvolcanicseries, b) an essentially

metasedimentaryformationwith minor volcanics and c) an upper

calc-alkaline volcanicseries (intermediateto acid volcanics/tuffs).

In many areas the upper unit is eithermissingor poorlydeveloped.

The contactbetweenthe basal komatiitic/tholeiiticunit and the granite-

gneissbasementis often not exposedor camoflagedby late graniticintrusions.

Accordingto Gaal et.al. (1978) - tectonicmovementsand mylonite-

productionhas taken place in the transitionalzonebetweenthe basementand

the greenstonebelt association. Kröner et.al. (1981) describesa basal

sedimentaryseriesbetweenthe basementand the lowerkomatiitic/tholeiitic

unit in the Koitelainenpart of the Kittilågreenstonebelt.
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The types of mineralizationsare also shown.
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Koitelainen

Salle

Proterozoic sediments

Tuffs,black-schisto and Crenodiorite
micaschists. p (2600M.yr.)
Mafic volcanics(amphibol- Cabbro,(min.
ites) and komatiltes. age 2450M.yr)
Chrome-bearing sericite Ultramefice
quartzite and micaschiete,

Bsealtic and minor intermed-
iate volcanics (amphibolitee)

-no exposed contact 

Granite-gneise complex

Arkosic gneisses,

Kitt i lff

Granodiorite(2800)

Diorite
Cabbro
Ultramafice 1:1

Mica-schists,
Ouartzite,black-schiste

Mafic and ultramafic valc-
anice (amphibolites and
chlorite-tremolite rocks).

Tholeiltic/komatiitic
pillow-baselts
Peridotitic kometiites

Mefic to
ultramefic volcenics of
kemetlitic affinity.

Miceechiets end
phylliten

Eleselfeldspethic
quertzite.

Granodiorite
Diorite
Gabbro
01tramefic50

TectonIc contact

Granite-gnsias complex Crenite-gneies camplex
Granite-gneiss complex

Jauratsi

Granodiorite/
grenite (2800).

quartzite,bleck-echiste

Mafic volcanics (amphibol-
ites) and ultramafic vol-
canics(chlorite-tremolite
rocks) with pillow leves
and egglomerates.

Granite-gnelea complex

Kuhmo-Suomussalmi

IAcid metavolcanice (2759M.år)

Il Quertzite,black schistebiotite schists

Komatiitic tuffs/agglom-
erates.

11Picritic/basaltic

kametii-
OS.
Paridotitic komatiites IZI

Tholeiitic matabasalte
(amphibolites) alternet-

I-

ing with thin iron-oxide
formationa Å 


Gebbro 1
(min.age '
24135Mgpt.1

Keras ok

Acid metevolcenice (felsic schiets)

Miceechiete,phyllites
arkosic gneisses,bleck-schiets

Mefic volcenics (emph-
ibOlitee).
Ultremafic volcenice with
kometlitic effinity.Pillow
lavelm,tuff,and agglomeratflA

8eael erkoeite-quartzite.

- - -unconformity/tectenic contact-

Crenite-gneise complex.

Plete 1. General etretigrephy and types of mineralizations in Archeeen greenstone belts in Finland
compared with the Kerasjok aree.( Å banded iron-oxide formatiana,a atratebound Fe-sulphides,
copper deposits , 0 nickel-copper deposits.
Gompiled fromg Mikkola (1980),Silvennoinen (1980),Gael et.el (1978),Krener et.a1.(1981)

Manski (1980) end Kojonen(1981).
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It is thusclearthata basementto thegreenstonebeltassociationexists;

andthatmembersof thisassociationis foundin eitherautochtones

and/or allochtonouspositionsin relationto thisbasement.

Thelithostratigraphyforsomefinnishgreenstone-beltsuccessionsis

shownin Plate1, and comparedwiththegeneralrockstratigraphyin the

KarasjokComplex.Althoughsomevariationsexist, it is seenthatthe

lithostratigraphicalcolumnsare largelycomparable.

As withregardsto mineralizations,thefinnishgreenstonebeltscontainthe

followingtypes (Mikkola1980,Hanski1980, Kojonen1981):

bandedquartz-magnetiteor quartz-haematiteoresassociatedwith

Mn-Fecarbonaceoussediments.Theseoresarefrequentlyfoundabove

komatiitesin thelower volcanicunit.

Ni-Cu depositsassociatedwithintrusiveultramaficrocks.

MassiveNi-Cu depositsassociatedwithextrusivevolcanicsof

komatiiticaffinity.

Finegraineddisseminatedcopperdepositsandbrecciated

pyrrhotite/pyriteoresin themetasedimentary/metavolcanic

sequences.

Withtheexceptionof thetypec deposit - alltypesofmineralizations

listedabovearemetwith in theKarasjokComplex (iron-oxideformations

southof Karasjok,the Gallujavreand theRaitevarre-typemineralizations).

Thegeophysicalanomalyabovethe extrusivekomatiiticrocksin targetarea

11 (seep. 9 ),maybe causedby a mineralizationof typec.

Thehornblende eisscom lex.

Betweenthe Granutitecomplexand the Kittilåbelt/WestInari schist

zonerunsa beltof predominantlyamfibolite-facieshornblendegneisses.

Thesegneissesweretermedthesouthwesternmarginalzone (SWMZ) of the

granulitecomplex (Merilåinen1976), andtheTanaRiverBeltby Barbey

et.al.(1980).Theyappearto belongto thesamegeologicalunitas the

granulitecomplex,butweremetamorphosedunderconditionsof theamphibolite

facies. A volcanic(tholeiitic)- sedimentaryoriginhasbeenassumed

for theserocks.
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Therocksof thehornblende-gneisscomplexin Karasjokarein everyrespect

(i.e.rocktypes,fieldcharacteristics,petrology)similarto theTana

RiverBelt/ SWMZ rocksas describedby Barbeyet.al.(1980),H8rmann

et.al.(1980) andMerilåinen(1976).

HenriksenandPantdalslimadea profile.fromInarito Pokka (fig.15)

passingfromtheGranulitecomplexviaitsSWMZ andintotheWestInari

schistzone/ Kittilåbelt. Therocktypesandsuccessionsof geological

unitscorrespondedcloselywiththatobservedin theKarasjokarea.

The preceedingregionalreviewand correlationshavepointedoutthe

similaritybetweentheKarasjokComplexandthefinnishgreenstonebelt

association.It is thereforesuggestedthatthesetwoformationsare

correlatable,andthattheKarasjokComplexmaybe Archaeanratherthan

Proterozoicas traditionallyassumed.

TheKarasjokComplexappearsto representthenorthernextensionof the

Kittilåbeltas indicatedby Gaalet.al. (1978),(fig.15). Thisnorthern

branchof theKittilåbelthasalsobeencalledtheWestInarischist-zone

(Meriläinen1976,HOrmanet.al.1980).

In theKautokeinoarea,thereappearsto be twovolcanic-sedimentary

formationsof differentages; a Proterozoicrift/aulacogenrelated

formationandan older,moredeformedforuationwhose ageisnotclear.

It is possiblethatthisolderformationmaybe correlatedwiththeKarasjok

Complex.

FromKarasjok,Merilåinen(1976)

publisheda dateon zircons froman albite-diabasein "theKarasjok

quartzite"whichgavean ageof 2720M.YR.

Samplesof arkosicgneissesandgranulitesare underpreparationforage

determinationsat thegeologicalmuseum,Oslo.

Thisyear,freshsamplesfrompillowedkoratiitesby Gukkesjarcåbmawere

collectedfordatingby the Sm-Ndmethod.
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Fig.15 Themaingeologicalunitsin northernFinlandand

centralFinnmark,slightlymodifiedfrommap

compiledby Barbeyet.al.1980.

Greenstonebeltassociation/ WestInarischistzone/ KarasjokComplex.

TanaRiverBelt/ SWMZ of granulitecomplex/ Hornblende-gneisscomplex.

GranuliteComplex.

GraniteGneissComplexes/ basalsedimentaryseries.

Post- Archaeanformations.

Granites.

K - Karasjok I - Inari P - Pokka

 I 4$ 1
vi 1
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It is thereforeconsideredthatthesupracrustalformationsin theArchaean

basementof northernFinlandhavetheiranalogousformationsin Finnmark,

andthattheyarepartof thesameArchaeanbasementterrain(fig.15).

Thezonalarrangementof supracrustalformationshasbeeninterpreted

in termsof variousplate-tectonicmodels (e.g.Barbeyet.al.1980,

H8rmanat.al.1980).

Themainfeaturesof thesemodelsare listedin fig..18. F
_

BARBEv ETiAL

HORMANN ET.AL.

KARAMOK-BELT/

WEST INARI SENIST ZONE

Archeeen gresnstone

belt younger then Tene

RIver Belt

Outer tholelltlo

Islend erc complex

NOL.ONCISS CONPLEV

TANA RIVCR BELT/ SWNZ

Fregment of ocesnlo

cruet.L•tor elte of

suture 00000

ORANULITE COMPLEX

RergInel eedlmentery beeln

loceted beteeen e •table contInen-

tel block In the eest end oceenic

crust(Tane RIver Belt), ln the weet.

Colc-elkallne Inner volcento erc In front

of contl i block.

Fig.16. Interpretationof thegeologicalunitsaccordingto

plate-tectonicmodels. Compiledfrom Barbeyet.al (1980)

andHOrmann et.al (1980).

Thedeformationandtectonicjuxtapositionof thissystemis attributed

to continent-continentcollisionin Karelian(Proterozoic)tine

(Hörmannet.al 1980)

Basedon the zonaldivisionof geologicalunits (fig.7, fig.15)

actualisticplate-tectonicmodelscouldalsobe constructedforthe

Karasjok-area.

Thevalueof suchmodelsmay,however,be limited- as toolittleis

knownabout Archaeanplate-tectonicsandtheprocessesinvolvedin the

formationanddestructionof Archaeanplates.
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RECOMMENDATIONSFORTHEFUTUREPROSPECTINGANDGEOLOGICALWORK

If oneacceptsan Archaeanageforthe KarasjokComplex,certainguide

linesto wherethepracticalexplorationshouldbe directed,andwhatis

likelyto be found,canbe given.

Firstly, Ni-Cu depositsmaybe foundassociatedwiththeultramafic

intrusivesandextrusivesin the KarasjokComplex.A surveyof thenåneral

depositsin the finnishgreenstonebeltsbasedon Gaalet.al.(1978),

Hanski (1980),Mikkola (1980) and Kojonen (1981) showsa distribution

of thevarioustypesas follows (cfr.fig.14): Irondeposits(72%),

Ni-Cu depositsassociatedwithultramaficintrusives(7%), Ni-Cudeposits

associatedwithultramaficextrusives(9%) and Cu deposits(12%).

Noneof theseknowndepositsare at presentof any economicimportance.

Secondly in viewof thenewmodelsforthegenesisof goldandnoble-metal

depositsin Archaeanvolcanic-sedimentaryterrains(cfr.p. 24)it is

suggestedthatincreasingattentionshouldbe directedtowardstheprospecting

forgoldandassociatedmetals (Pt,Pd andW) in thesouthof Karasjokarea.

On thegeologicalside,therefore,mucheffortshouldbe madeto identify

thedeeper,marinepartsof thevolcanic/sedimentarybasin. Especially

sequenceswhereMg-richultramaficvolcanicsareoverlainby sediments

shouldbe closelyinspected- as thesemayhavepotentialsforboth

massive Ni-Cu depositsanddepositsof Au,Pt, Pd andW.



Table 1. XRF-compositionsof mafic-andultramaficrocks from the

the Karasjokarea.

1-24:komatiiticgreenstones(picritickomatiites)
25: Chlorite-amphibolerock,Njuovcokkasouth of Karasjok.

From Wennerwirta(1960),anal.StatensRåstofflab.Trondheim.

36,425:ultramafics(peridotitickomatiitee)target area 11 I
59: flne-trainedultramafic,northof Iddjajavri
503: fine-grainedultramafic,NEof Karesjok

424:gabbro,targetarea 11

43: pillowedamphibolite,neartarget areall
K-2 Mafic intrusive,Gallujavre

427 : ultramafic,Skoganvarre

1 2 3 7 8
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Al203

Ti02

Fe203

Fe9

Mn0

Mg0

Ca0

Na20

K 0I

P2u5I 


.loss

Total
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36 /32 595.21 2.22 424AUL






39.9037.404o.8642.2746,5748.4850.6250.98





2.665.153.315.383.0814.2013.643.00





0.260.350.21.0.560.350.991.710.27





5.103.326.854.463.872.944.101.14





5.106.955.307.606.529.6710.307.71





0.220.180.250.220.160.180.210.18
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4

tiites.

3 6 ..,'7 8 9 10

SiCt2 36.25 43.83 42.67 41.19 45.26 43.97 46.04 46.77 40.08 46.20
T10: 0.41 0.90 0.80 0.88 0.72 0.22 2.03 1.33 1.00 0.82
Alg), 0.54 7.13 7.10 6.59 8.08 10.43 5.87 10.24 7.88 10.95
Fe..03 3.19 4.24 3.80 4.00 1.27 1.47 1.75 ' 1.55 2.38 1.84
Feb 4.43 10.78 8.24 6.05 14.84 7.14 11.93 9.98 8.75 9.78
Mn0 0.18 0.17 0.11 0.25 0.31 0.20 0.27 0.28 0.20 0.06
Mg0 30.75 18.33 24.47 26.55 14.42 23.44 18.61 12.14 25.98 12.2S
Ca0 1.80 9.28 6.55 6.04 054 6.84 10.78 12.40 5.43 12.10
Na..0 0.09 1.10 0.30 0.24 0.22 0.30 0.16 1.24 0.34 0.60
K..0 0.01 0.36 0.28 0.15 018 0.19 0.15 0.50 0.07 0.12
P..03 .0.02 - 016 - 0.07 0.09 0.24 ad. nd. 0.03
C.O.. 14.83 nd. nd. nd. 0.00 4.74 nd. nd. 2.58 2.09
11,...0' 6.18 3.51 4.96 8.16 5.16 0.77 4.39 3.19 5.84 2.08
H20- 0.02 0.13 0.14 0.17 0.04 0.05 0.02 0.02 0.09 0.09




98.70 99.72 99.88 99.74 9011 99.85 100.24




100.38 99.81

Soapstone-likelava-bornrock.Kuolavaara,Kittilt Anal. P. Ojanperå.(Paakkola
1971,Table 7, p. 52). In addition:Cr tw0.336,N1a• 0.396,Co 0.0088,V 0.0290.

Cu itt0.0004.
Amphiboterock. Keikkuma-aavansaar: (the »islands on the marshof Keikkuma-
aapa). NNW of Koitilainen fell, Sodankylå. AnaL H. Lånnroth. (Mikkola 1941.
Table 19. p. 239).
Amphibole-chloriterock. Kummitsolvahill, ab. km E ot the church,Pelkosenniemi.
Anal. H. Lönnroth.(Mikkola1941,Table 18, p. 238).
Chlorite-amphibolerock.Sattasvaarahill, N. of Sattasjoki river, Sodankylå.Anal.
11.Lönnroth.(Rankarna1939,p. 8).
Lava-bornamphibole-chloriterock. Rovanpiiii,Kittilå. Anal. P. Ojanperå.(Paak-
kola 1971,Table 7, p. 52).

8. Amphibole-enstatite-spinelrock. Kussuolinkivaarahill, 7 km E of the village
Mutenia.Sodankylå.Anal.H. Li5nnroth.(Mikkola1941,Table 20, p. 240).

7. Greenstone.Saarijårvenalue, Lamminaho,Suomussalmi.AnaLP. Ojanperå.(Matis-
to 1958,Table IX, p. 89).

8. Amphibolite.Pyyvaara.Suomussalmt,Anal. 11.B. Wiik. (Matisto 1958.Table X.
p. 72). •9. Olivine peridotite. Kotvala, Suomussalmi.Anal. H. B. Wiik. (Matisto1958.Table
XIL p. 75).

10. Coarse-grainedamphibolite.Tipasjirvi, Sotkamo. Anal. P. Ojanperå.(Vartiainen
1968.Table VII, p. 118).

Komatiltesfrom the Kuhmo greenstonebelt_




2 3 4 5 6 7 8 9

SiOt 45.47 45.20 42.50 46.90 48.90 47.50 47.70 48.70 48.90
TIO2 0.33 0.40 0.61 0.51 0.68 0.60 0.68 0.63 0.71
A1203 7.81 8.35 11.21 8.41 10.90 11.30 11.32 9.88 12.73
Fe0• 9.61 10.98 12.62 11.02 12.54 12.08 13.34 12.19 12.13
Mn0 0.19 0.18 0.20 0.20 0.211 0.32 0.28 0.23 0.21
Mg0 22.04 21.80 19.40 19.00 11.80 12.60 12.00 13.60 11.10
Ca0 7.46 5.59 6.65 8.35 9.32 11.02 10.57 9.24 7.72
Na.<1 0.28 0.20 0.18 0.07 2.18 1.06 1.40 2.04 3.15
1C?ii 0.01 0.01 0.01 0.01 0.24 0.15 0.15 0.07 0.09
P:0-, 0.00 0.02 0.05 0.05 0.09 0.07 0.09 0.02 0.07
'zn. boas 5.80 6.27 6.09 5.18 ' 1.96 -2.15 1.89 2.58 2.50

, •al 99.00 90.98 99.52 99.70 98.91 911.87 99.42 99.18 911.31

Co cppm) 90 80 eo 100 70 60 70 70 50
Cr 2450 2620 1540 1300 1010 1090 760 1260 580
Cu 40 10 0 10 170 10 0 0 30
Ni 1110 1040 680 890 660 390 330 390 180

1-2. Peridotitic komatiite, massive lava, Slivikko Member.
Perldottfic komattite, microspinifex texture, Slivikko Member.
Pertdotitic komatiite, cumulate zone of • spinifex-textured lava flow, StIvikko Member.

3-6. Pyroxenffic kornatiite, massive lava, Allikinen Member.
Pyroxenitic komatlite, pillow lava, SlIvIkko Member.
Pyroxen1tia komatiite, pillow lava, MikInen Member.
Basaltle komatlite, apinitex texture, 411v1kko Member.

1
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A-27 Barberlon Type
Peridmitie
Komaliite 0k2 BK-3

Beseltie Basaltie
Komatiite Komatiite

SiO3
A1303
Fe205
Fe0
Ca0
blIg0

>1Na20
KO

- i 1130. 1
Na0-
1i03

NOs
hin0
COa

Total

Total
Fe u Fea03

Se
Cr
Co
Ni
Cu
Zn
Ga
Rb
St
Cs
Ba
Hf

La
Ce
Nd
Sm
Eu
Gd
Tb
Dy
Ho
Er
Yb
Lu

42.9
2.6
2.5
7.2
1.11

30.0
003

9.3
0.4
1.31
0.02
1.13
1.93

99.2


11.5

13.4
1470

55
2000

40
75
3.8
0.5774

49. I '
0.35

2119.
0.5

0.82
2.3
2.1
0.5X
0.21
0.7
0.14
0.119
0.20
0.50
0.49
0.06

53.7
7.8
1.3
1.6

11.11
109
2.9-0.0P
ne

• 1.7

0.66
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. 0.18
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22.7'
0.7

2.6
8.0
4.5
1.40
0.48
1.8
0.32
2.0
045
1.11
1.19
0.18

BK-4
Basallie
K omatine

DN-3
Gabbro

53.6 30.7
6.8 6.9
1.0 1.3
9.8 8.5

11.2 10.5
11.5 13.2
3.0 2.4
ter 9.0P
1.4 3.4
0.2 0.2
064 0.69
0.06 0.07
0.23 0.17
0.23 1.83

99.9 99.9

11.9 10.7

34.2 31.3
I 1110 1640

46 41
850 570
92 72

1ial 77
7.9
09291

32.3*
o 115

28.2"

113
0.685"

25.2'
c Ok
34.5'

1.2 1.4

6.0 2.11
14.1 14.6

7.2 5.9
2.13 1.97
0.70 0.72
2.4 2.1
0.45 0.47
2.9 2.1)
0.73 0 65
1.6 1.7
1.47 1.60
0.24 0.25

!
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Table 3: Komatiiteefrom Kometii-formation,SouthAfrica.
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