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Sammendrag

The Kautokeino "greenstonebelt" is divided into an older (probablylate archean) and a younger (probably
middle proterozoic rift zone) complex.

The older complex (Bæljasvarri, Avzzejavri, Masi and Cascias group) consists of komatiites,
amphobolites (metamorphicbasalts, tuffs and tuffites), quartzites, mica shists and gneisses, graphite
shists, granitic to dioritic intrusives.

The younger complex (Stuorajavri and Car*vri group) consists of metabasalts overlain by basaltic tuffs,
vulcanogenic sediments, graphite shists, argillite, sandstones and conglomerates.

The Stuorajavri group and its environment are intruded by numerous diabase dykes. Transfonnation of
rocks into more or less albite and carbonate is rather common.

Mineralizations of chalcopyrite-magnetite or hematite can be correlated with albite-carbonate rocks.
Cu-Au-mineralizations of the Biddjovaggetype seems to belong to a special level with albite felsite and
graphite shists slose to the borderzone of the N-S-trending rifts (under the Stuorajavribasalt).
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INTRODUCTION

This preliminaryreportgives the conclusionsand gene'ralexperiencesfrom

the regionalgeologicalmappingof summerseasons1981 and -82 in the

Kautokeino- Bidjovaggearea in Finnmark.

Most of the area has been surveyedwith helicoptergeophysicsby NGU

(NorwegianGeologicalSurvey)in 1980 and -81 and DIGHEM in 1982. The area

is coveredby thickor thin moraine and is generallybadlyexposed. The

geologicalmap is mainly constructedby means of the geophysicalanoualiesand

contrasts. The strongerEMAInomaliesare causedby graphiteschistsand show

the strikedirectionof the rock series.

The basicvolcanicrocks (basalt,diabase,gabbro)usuallyhave high magnetic

susceptibility,and sedimentaryand acid rocks oftenhave low magnetic

susceptibility.The easternpart of the mapped area (Gmsjavri- Coavjebåttus-

cåkkat- Mieron) is not coveredby helicoptergeophysics,but some parts of it

are surveyedwith VLF, magneticor Slingramon the ground (byNGU. in the

1960's). The easternarea has been mapped in cooperationwith geologist

K.I. Olsen.

Air photos (colourand IR) have also been useful for the geologicalinterpre-

tations.

STRATIGRAPHYAND POSSIBLECORRELATIONSOF THE "KAUTOKEINOGREENSTONEBELT".

The supracrustalof the Kautokeinoarea can be divided into two main complexes,

a youngerand an older greenstonebelt. The older complex is to belong to the

middle-upperArchean rocks of the Baltic shield (lapponian).The younger

complexbelongsa N-S going (middle)Proterozoicrift zone.

The older seriesare mapped by geologistK.I. Olsen in the area southand east

of Kautokeino. The followingstratigraphyis proposed:

Bel'asvarri rou , the lowestmember, consistsof komatiites,metabasalts

and banded amphibolites.

Some outcropswith metabasaltsat Jalgesvarri(lok. 755 805) and north of

Mieroluppo(lok.725 860) may be correlatedwith this group.

Avzze'avri rou consistsof biotite schists,homogenousamphibolitesand

metatuffites(foliatedor layeredamphibolites)with some graphitezones.
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The amphibolitesand biotiteschistsin the easternpart,north-eastof
Kautokeino,are correlatedwith this group.

Masi uartzites, is the uppermemberwith metasediments,from relativepure
quartzitesto more mica- and feldspar-richsediments(schistsand gneisses).

Severaloutcropswith quartzitesare correlatedwith the Masi quartzite. They
seem to occur in close connectionto the Avzzejavriamphibolites. It is un-
certain whether they representsome differentlevelswithin the amphibolites
(metatuffites)or some repeatedcomplexfolds (synclinals)of the same unit.

In the Cunucærro- Goaskinvarri- Addjit area west of Kautokeino,more feld-
spatrichsedimentsoccur in a complexdome structure.

Stuora'avri rou consistsof vulcanogenicrocksof the youngergreenstone
complex. It consistsof basalts (wellexposedon easternshoreof Stuorajavri)
with overlyinglaminatedgreen tuffs,dolomiteand carbonateschists,graphite
schists,tuffitesand argillite. At the easternborder, the Stuorajavribasalt
lies in contactwith quartzite(Masi)at lok. 680 804 and lok. 753 757.
The volcanicsare depositedin an activ rift zone with basicvolcanismand
sedimentationin a shallowsea water environment. The supracrustalsare
intrudedby numerousdiabasedikes and subroundedbodies.

The basalt,tuffsand tuffitessouth-eastof Gæsjavri (830800) are correlated
with the Stuorajavrigroup.

Cara'avri rou. consistsof sandstones,conglomerates,debrisflows,siltstone
and mudstone (grayschists). The EM-anomaliesindicategraphitelayers. The
mudstoneshave a highermagneticsusceptibility.The grain size of the sediments
generally decreasestowardswest and southfrom Gæsajavri. The Cdirajavri
sedimentsare depositeddiscordantlyon a narrow zone of amphibolitesand
quartzitesbetween the volcanicsof the Stuorajavrigroup.

Caskiasgroup is a group of mainly amphiboliteswest of Stuorajavrifrom the
Bidjovaggearea in the north to the Cunucærrodome in the south. In earlier
literaturemost of the greenstones(and amphibolites)in the Kautokeinoarea was
named Caskiasseries. Two kinds of amphibolitesare here differenciated,a
layered(banded)or foliatedamphibolite(netatuffitesor -tuffs)and a coarser
massive to well foliatedamphibolite(metagabbro)with high magneticsuscepti-
bility. The metatuffitescontainat least two or three levelswith graphite
schists(one of them with albite felsiteand copper-goldmineralizationsat
Bidjovagge). Close to the western border it is observed some localitieswith
a layeredcorbonaterock (dolomite?)
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TheCaskiasgrouphas greatsimilarityto theAvzzejavrigroupfurthereast,

and theymaybe correlated.At somebetterexposedareasat Stalluvarriand

Caskiasfurthernorth no obviousdiscordancebetweenStuorajavri-typebasalts

(andtuffs)andtheamphibolitesarefound. Thereis,however,a distinct

metamorficdifference.It is a possibilitythattheCaskiasamphibolitescan

be an uppermemberof the older greenstonecomplexovertheMasiquartzites

(lateArchean- earlyproterozoic)- or to an earlyeventin the (middle)

proterozoicriftzoneactivities.

Raisadno rou . The amphibolitesin the westernpart of the area are dark

and mostlyhemogenousand stronglyfoliatedwith lighterstripesor thin bands

with white plagioklaseand green pyroxen. A few outcropswith biotite gneiss

and with garnet-mica-schistare observed. The westernarea is intrudedby

severalgranitesand pegmatitedykes. The graniteis pink,mediumgrained,

massiveto weakly foliated. The area may containsome oldergraniticgneisses

(a possiblebasementfor the greenstonecomplexes)as interpretatedby several

geolgists,but this has not yet been proved.

The Raismdnoamphiboliteshavesomehighermagneticsusceptibilitythanthe

granites(or granitegneisses). The regionalgeophysicpicture indicatesthat

the Caskiasamphiboliteelies discordantlyover:theRaisadno-group,but the

contactmay be tectonic.

The intrusivegranitesare radiametricdated (Rb/Sr)to about1.700mill.years

south-eastof Kautokeino(K.I.Olsen). Theirpossibleoriginis anatexisof

sediments,somegreenstoneseriesor oldergraniticgneissesduringthe main

metamorficevent.

Albite-carbonate-rocks are some specialrock types that are mapped separatly

in some areas. They includeseveraldifferentrock typeswhich are altered to

a mixtureof more or less albite and carbonate. They can vary from coarse

grained,often as fracturefillings to extremelyfine grained (albitefelsite).

Fragmentsor remnantsof the originalrocks are often present,and the original

structuresmay be well preserved. The albite-carbonatealterationis observed

over greaterareas,but seems to have a connectionto the Stuorajavregroup and

its environments(Caskiasand Avzzejavrigroup. It is observedin localbreccia

zones and smallfracturezones. North of Kautokeinoand west of Mieron the

albite-carbonatetransformationis more intenseand regional. The albite-

carbonaterocks (shownon the geologicmap) contain zoneswith well rounded

fragmentslike a conglomerate,with quartzite,amphiboliteor felsic"pebbles"

in a fine grainedmatrix of various composition. These "conglomerates"grade

intobrecciatedquarzites,amphibolitesor massivefelsicrocks.

` •••



- 4 -

The originof the albite-carbonaterocks is uncertain. They showmany signs

of tectonic(or sedimentary?) brecciationand metasomaticactivity. Theyhave

a connectionto explosivevulcanicactivitywith CO2 -rich gasesor boiling

water, or in shallowlevels in tectonicactivezones (faultingin the rift zone)

combinedwith magmaticactivity. Intrusionsof carbonatitemagmas,have been

proposed,but not proved. The REE-contentin some carbonaterichrocksis low

and indicates a sedimentaryorigin.

Tectonicdeveloment.

The older greenstoneseriesof possibleArcheanage have a complexhistorywith

at least two fold phases and medium to high grademetamorphism(E.I.Olsen
field'reports).

The Stuorajavrigroup is depositedin at least two parallellN-S trendingrift

zones. The environmentshave undergoneextensiveblock faultingand shear

folding. The first deformationphase observedin the youngervolcanicsis a

N-S going foldingand faultingperhaps in connectionto a compressivestageor

subsidingof the rift zone. The volcanicrocks east of Stuorajavriseem to

have severalparallell synclinalsand anticlinalswith closed (almostisoclinal)

to moreopen,foldkneeswhereone.flank(eastern'aidakinclInalor western

dide.ofanticlinal)is termedhy a fault. The'grePtite-schi'itsmay be

connectedto some fault zones. The fold axis are usuallyflat-lying,in some

area dippingto the north or south. Cuojavarrion the south-easternend of

Stuorajavriis a synclinalstructurewith axis dipping to the north (20-400)and

axial plan dippingto the east.

The secondfold phase is an assymetricshear foldingwith axis dipping 20-300

to NNE,often observedin mesoscopicfolds. A set of smallerfaultsare parallell

to the axial plan. Some late diabase dykes follow this direction.

The last fold phase is a flatlying E-W open foldingwith small amphitude,

observedat a few localities.

Generalmineralo .

Samplesfrom 60 localitiesare examinedin the microscope.

Amphibolites (oldergreenstonecomplex).

The amphibolitesare usuallywell foliatedwhere the amphibole(usuallya blue-

greenhornblende)definesthe foliation. Metatuffiteshave layersor bands of

more plagioklase. The Raisedno amphibolitescontainsthin bands of clinopyroxen

(paleyellow - green). Otherminerals are quartz,cummingtonite,garnet,

biotite,magnetite,sphene.
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Biotiteschists (Avzzejavrigroup) have a similarmineralogy,but much more

biotite (yellow-brown)and quartz.

The quartzites (Mesi) containsmore or less feldspar(microcline)of both

sedimentaryand metamorphicorigin. Some schistscontainfuchsite. Northof

CUnucerro(lok.628 695) is a red middle grainedgneiss mith microclineand

remnantsof a possibleclinopyroxene(paleyellow-green),a charnokiticgneies.

Basalts tuffitesand tuffs (Stuorajavregroup). Primaryvolcanicetructures


are usuallywell preserved. The basalts are usually amygdaloid. On Balgat-

njarga on the easternshoreof Stourajavri,pillowlavasare well exposed.

The metamorphicmineralaare clorite (paleyellow-bluegreen),epidote,biotite

(greento brownish),muscoviteand actinolite(palegreen,green to bluegreen

or deep blue at one,locality)and albite.

Some mineralsoccur as porphyroblasts; biotite,scapolite,tourmaline(green

to brown,or wine red to dark green) oftenwith carbonateand thin actinolite

needles. The amphiboleneedles are usuallyvery thinwith light green colour

and no preferredorientation. At one localitya colourleau;amphibole,possibly

scummingtonite,is registrated.
• (.r.A*-.

TbeCUMge;•;vteiCiaiteeare metamorphosedin upper low.graileupper greenschist

facies.

Mineralizations

The observedmineralizationscan be divided into the followingunits.

Chalcopyrite(cp) bornite (bn) impregnationsare observedat some

localitiesin Raisednopyroxeneamphiboliteswest of Cunucerro. An outcrop

(Loc.613 655) is colouredgreen by malachiteand coniistsof fine

disseminatedbornite grains in thin pyroxeneband in the amphibolite. An

examinedsample (in microscope)containssome 1-2 % of bornite. A mmall

grainof possibly erythrineis observedin hand specimen. No further

chemicalanalysesare done. The mineralizationcan be traced in several

outcropsmore than 1 km to the southeast,it consist of cp and semns to

be someweaker. The flower "viscariaalpina" is common in thia area.

Mineralizationsof cp are observedat scme localitiesin the Stuorajavri

basaltsas small grains in some amygdales. The basalt is a possible

sourcerock for Cu.

Mineralizationsof the "Bidjovagge" type, cp impregnationsand vein

fillingwith some Au in a fine grainedalbite felsiteassosiatedwith

II
1
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graphiteschist,was last summerdiscoveredat Ucca Vuovdas,lok. 645 830

(1.0ppm Au/1.88% Cu over 1 m, Report 1398). This typeof minerali-

zation (Sidjovagge- Suovrarappat)is connectedto graphiteschistsand

felsitein close vicinityto a high magneticdiabase(or basalt). If we

can correlatethesediabasesto the earliesteruptionof basalt in the rift

zone, it may be a possibilityto correlatetheseCu- Au- mineralizations

to a stratigraphicallevel in the border zone of the rift (underthe

Stuorajavribasalt).

Mineralizationsof cp, often with magnetiteor hematitein thinnerveins or

brecciaswith albite-carbonate,is widely distributed in the Kautokeino

area. It is observedin blocks and boraholes,is correlatedto many rock

types (oftendiabases),with Cu-contentup to about 1 % and usuallylittle

Au.

An outcropof 2 x 5 m with massive hematiteis observedwest of Mieron

(Lok.713 875) at the border of a greaterarea with albite-carbonaterocks.

This mineralizationis of principalinterestbecause it demonstratesthat

the albite-carbonatealterationprocessesare able to consentratesome

mineralsto a possiblemassive ore.


