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Abstraet

A revisedregionalstratigraphy(below)is proposedand
desoribed,

Fauske Marble

SkaitiGroup

YurulundGroup

Muorki-SjønstaGroup

Pieske Marble

Lower Mica SehistGroup

Sparagmite-Gneiss

Basement

Tectonieboundariesexiat betweenthe Lower SkaitiGroup
and the FurulundGroup,and betweenthe Pieske Marbleand Lower
Mioa Sohist Group.

Pbur phases of deformationare Ovident in the field,the
regionalgeologyof Sulitjelmabeing dominatedby interference
of F2 and 13. F4 is a "brittle"deformation.

Mstamorphismof the Groups up to the Lower Skaitidemenstrates
garnet-oligoclaseassemblagest the SkaitiGroup shows kyanite
stauroliteassemblages. Kyanitewas found at one locality
within the Muorki-Sjønsta,and may be assooiatedwith the £4
deformation.

Introduotion

The Sulitjelmaarea was visitedby the author in 1970 and
1972, whilstworking for A/S SulitjelmaGruber. In 1970,working
as field assistantto B. Kollengan area from Lomivatnto
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Balvatn, and westwardto Kragelvawaø mappad in detall. In
1972 I mapped in detall an area north of Kragelvato Knaller-
dalen, and south from Balvatnto Salefjellsummit (Pi9.11,
localitymap).

A regionalstratigraphyhad been suggfastedby Nicolsonand
Rutland (1969)and formadthe basie for the work. Much
diacussionhad centredaround the "SulitjelmaNappeø Nypothesie
presentedby Kautskyin 1953, and variousauthorshad since
consideredthat the likelihoodof nappos in the Sulitjelma
region was low. Work in 1972 suggestedthat Eautøky's
hypothesishad some justificationandshouldbe accepted.

The regionalgeology is figuredin Pig. 3, using the
revised stmatigraphyof thia paper. The lack of availability
of Norwegianmaps meana that the map is drawn from memory;
the main divisionsare placed accuratelyenough for future
workers to followup readily.

The region shows a basin and dome structure,attributed
to interferenceof two fold axial trends. Sulitjelmaitøelf
lies in the core of an S-W trendingantiform,with the
Baldolve Basin kmmediatelysouth, and to the north in the
cliff above ths town a tectonicallydisturbedzone between
upper units of kyanite-stauroliteschisteand lower units
of the Purulundgarnet zone pelitic schiste. This contact
persists north of Lomivatneastwardinto Sweden.

At the sast ønd of Lomivatn,tha conformablecontact
between the Furulundand underlyingMuorkl-Sjønstaschists
can be seen. The Muorki-Sjønstaunits ars coarsely foliated
green schiste,whilst the Furulundat Lairotoppenalthough
of gresn-schIstgrade,carriesrecognisablesedimentary
beds with crinoldossicles,bryozoanand coral fragmente
in one limestonehorizon.
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The Muorki-Bjønsta/Furulundcontact swinga southwastand

then south to Balvatn. Grada of metamorphiemincreasesweutvard
in thase units till garnet-sone is encounteredjust wost of
Kjelvatn in the Purulundpelites. South of Balvatnthe Purulund
group pelitesare overlainby the Skaiti Group (Rollung,1974)
which can be dividedon lithologicalgrounds into two units,
the Upper and Lower. These units ahow kyanite-stanredite-
garnet assemblages; the Furulundsolely garnet sone
assomblages.

The lower part of the SkaitiGroup is out out at Skaitibukta,
and the upper units rest on the PurulundGroup with a tectonic
disconformity. This contactcan be tracedeastwardto halfway
up the cliff of StorfjellI.

Due north of StorfjellI, in the rogion of Uasshaugenan
erosionalwindow from tha top of ths Furulundto the Basement
is found. Thse window is dividød into tha southernKragelva
window and the northørnXnallsrdalenwindow. Withinthe Kragelva
window threm units can bssdistinguishedbelow tho Muorki-Sjønsta
Groupt the PieskeMarble, the Lower Mica Schist,and the Basement
Gneiss. In the northernKnallerdalenwindow the sucoession
below thesMuorki-Sjønstais as followsPieske Marble, a gray-
green garnet-twomioa ahlåritewahist,a sparagmiteof sometines
gneissoseappearanoss,the Lower Miaa Bchist,and possibly
Basement Gneiss in the rugionof Lasks416 m (notasen by author).

In the north part of the Knallerdalenwindow, the Purulund
has a thruot relationshipto units of the Muorki-Sjønstagroup
which is here considerablythinnedand may itaelfbe thrust
over the Pieske Marble. North of the Knallerdalenwindow
outcrops the southørnønd of the BaldoiveBasin, the units
of which developkyanite.
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Strati ra

The statigraphyof Nicolsonand Rutland (1969)providesa

basis for discussion,and is outlinedbelow

Fauske Marble Group
SulitjelmaSchist sequenceand Sulitjelma
Gabbro

Amphibolites

FurulundGroup
SjønstaGroup

Pleøke Narble

Juron Quartsite

BasementGnaiss

The FauskeMarble Group was not seen by the author and will take

no part in the discussiont nor will the SulitjelmaGabbro.

Tho Sulit elma Schist se uence carriesa lower group of

schists (theLaphellerenachists)baaringkyanito (Sadkar,pers.

comm.) in discretebands and also staurolite.(Delowthe Sulitjelma

schists an amphibolite-bearingtectonicallydisturbedaona is seen.

A leucomaaticgneissmay be found at oeverallevelsnear this

contuct. Wilson (1968),and Mason (1966)havo describeda marble-

psammite group above the kyanite-bearing(Laphalleren)schiste,

and Wilson (1968)a/so describesa "RustyPsammite"and a

"DuoldagopBandad Group ... extremelyregularlybanded grey

rocks with a peliticmineralogy".abovethe Laphellerenøchists.

The units of the BaldoiveBasin have been describedaø a

lower rusty unit overlainby calcareousbanded schists,both

ovmrlyinga laucocraticgneiss sone and the Furulundpalita.

The author has not øeen these units.

At Skaltibuktaat the southernend of Balvatn,Furulund

pelites have been seen tolbeetarlain by rusty weathering

staurolite-garnetschistsand amphibolites. The presenceof

kyanite is uncertain. These units form a wedge thickening

eastward below Jouska,but thinningwestwardto be cut out a



Fig. 4 FurulundGroup Stratigraphy

North liouth Eaet WestLomivatn to Balvatn Balvatn to Bassha en
x Brown fine-grainedtwo-micapelitic schistsalsom thin graphiticand phylliticinterbeds. Black garnetea

E
developednear Tjerfeldet. Fine-grainedamphibolite
bodies developednear Tjerfeldet.

g _ Variable,generallyphylliticschists Grey-brown,generallyphylliticschisteoftenR M showingbiotite porphyroblasts. Neta- carrying biotiteporphyroblastso0 gabhto of variablegrain sise is found
m in ths form of large boudins.X

Calcareouspelitic schist with some
phylliticbands. Some meta-gabbro
boudinsmay be developed.
At Lairotoppena thick graphiticschist
is developed,and the calcareouspelitic
schist appears to be abeent.

Calcareouspeltic schist with meta-gabbro bodies
and fine amphibolites.

Acid effusives,amphibolites,with a sedimentary
sequenceof calc-peliteslimestones (nearLomivatn),
metaquartsitesand metaconglomeratesnear the base.
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few hundredyards west of Skaitibuktaby an orange-rustyweather-
ing seguenceof grey mica schistcarryingkyanitepseudomorphs
only, interbandedwith grey-ruetyunite carryingbiotite,garnet-
chlorite, staurolite-garnetand possiblytyanite,in discrete
bands that are tightlyfolded. Limestonelenses and an amphibolite
are aleo found low down in this unit. Structurallyabove these
rusty schietsand separatedby an intermittentthin, black
quartzite is a calcareousbandedpelite,developingdiopside
and green amphibolewhere tightlyfolded,and also near the lewer
contact with the rusty schists. Trondhjemitelenses are found
at and below this contact.

The rusty kyanitesohistsand the "DiopsideRock" (Kollung,
1970) can be seersto overliethe staurolite-garnetschistsand
amphibolitesin the regionof Jouskas the staurolite-garnet
schiets and amphibolitesform the lower, the rusty kyanite schiste
ana Diopsidenock form the upper Skaiti Groups (Kollung,1971).

The rusty kyanite schietsimmediatelyoverliethe Furulund
garnot-peliteewest of Skaitibuktat furtherwest the Diopside
Rock, lying in a north facing synclinewithin the rusty kyanite
echists of the north faee of Salefjell,are found to ovwrlie
the rurulund. Betweenthe southwesterncorner of Balvatn
and Tjerfeldetthe rusty kyaniteschisteagain overliethe
rurulund.

The contactof the rurulundand Upper SkaitiGroup is

extremely tectonicallydisruptedand may best best described
as a melange zone of the variousunits, includingat timee
a leucocraticgneiee and an amphibolite,and is at least 20
to 30 feet thick.
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It is proposedthat this tactonicallydisturbedsone

be eguivalentto the teotonisedzone in the cliff above

Sulitjelmatown, and that the Sulitjelmaschists,Saldoive

schist and SkaitiGroup sohistabe eguivalent. A correlation

is set up below; the DiopsideRock, Saldoivecalcarecus

pelitec, and Sulitjelmamarble-peammitegroup ara taken

provisionallyas equivalent. The rusty kyanitesohists

of the Upper aksitiwould then be representedby the

rusty schistsof Caldoiveand the rusty kyanite-bearing

Laphellerenachistof Sulitjelma. In Baidoiveand at

SAlitjelmftthe Lower Skalti Group is missing. It ie

also proposedthat the name Ckaiti Group be used as •

regional term to ihcludethe Upper and Lower Units of

the SkaitiGroup, the Daldoiveschistsand the Sulitjelma

schists (scerig. 3).



Pig. 3 Skaiti Group Correlation

Skaitibukta haldoiva

tEast West

IDiopsideRock(calcareousbandedIpelite) Rusty schists
w Thin lensoidquartzite
a Rusty Schists

+ Trondhjemites

Rusty kyanite-staurolite
schists
+ amphiboles

8

CareirEitiuspe b es

Sulitjelnka

nuoldagopbanded
Croup

Rusty schists

Marble-psemmite
Group.
Laphelleren.
Rusty kyanite
schists
Leucocraticgneisses

S Furulund

Group

Furulund
Group

Furulund
Group

The PurulundGroue is seen continuouslyfrom Sulitjelma

to Skaitibukta,and falls lithologicallyinto two groups, a lower

metavolcanicsequence,(TheinferiorFurulund)and an upper seguence

of grey pelites (TheGreaterFurulund). The contactof tue Greater

Furulundwith the Skaiti Group has been discussed.

The CreaterPurulundunits are peliticto semipeliticschists

carrying two micas, garnet and poorly aligneddarY amphibole,with

metamorphicmineralgrade decreasingeastward. Runty 5raphitic

schists are commonl the lower units dev•lopcalcareoushorisons

and may also includelarge boudinsof gabbrotexturedamphibolite

with green amphiboleset in a grey-greenfeldspathicbackground.

Three lithostratigraphicgroupswith local variationdefinethe

Greater rurulund, these are outlinedin rig. 4.

The Inferiorrurulundunderliisthe Greaterrurulundconform-

ably, the outoropthickeningand then thinningfrom Muorkivatn

to Balvatn, and increasingin mineralogicalmetamorphicgrade

westward. In the Lairotoppenregion,a low grademetamorphic

sequenceof thin limestonesand phyllitesis found close to the
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boundary with the underlyingMuorki-Sjønsta. In some limestones,

corals, bryozoanand crinold fragmenteof Ordovician (Vogt,

1929) are to be found. Greenschistsand keratophyricrocks are

also seen.

At the sama level, in the Calmebelleregion,a sequenceof

metamorphosedacid extrusives (Kollung,1970) iø developlad,and

a zone of limestones,quartziteeand phyllitesare seen before

passage into the Muorki-Sønstaquartz-chloriteschist.

TowardsBalvatn,the meta-volcanicsthin and lose the

sedimentaryunits. These are next esen west of Balvatn,

flankingthe northernand eastern•ides of the Baeshaugen

window. Thin keratophyresand amphiboliteshave been encount-

ered furthersouth around Tjerfeldet. Calcareousschisteand

metaconglomeratescarryingacid and basic pebbleeare to be

seen locallyin the InferiorPurulundof the Basehaugen

window; these are isoclinallyfoldedwith amphibolltes,a

very white quartzofeldspathicschist (meta-rhyolite?)and

meta-eztrusivesof probablyandeeiticbulk chemistry. The

outcrop patternis dominatedby r2and P3 axial directions

creating interferencefolde on a scale of severalhundred

metres.

The contactwith the underlyingMuorki-SjønstaGroup

is •verywhereconformable,save to the north of the Basshaugen

window where units of the InferiorFurulundarwthrustonto

the garnet two-micaschistsof the Muorki-Sjønta.

The Muorki-S neta Group is so named as both namas have been

used individuallyto denote these •chiststo the west at

Sjønsta,and to the east at Muorkivatn. Prom Muorkivatnto

Balvatn the Muorki-SjønstaGroupie first recognisedby a

thick developmentof a coarselyfoliatedquartz-chlorite

schist,with interbeddedgraphitaschists,rare metaquartzite,
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and metaconglomøratelønses.

BetweenCalatesjaureand Dorrovatnoccur magnetitebearing

greenschista(metavolcanic)and a "blueetone",sometimes

magnetitiferous. The "bluestone"is fine-grained,schistose,

massive in hand with developmentof chlorite-richlaminae

boaring dark green amphibole. Dnmediatelywest of Calatesjaure

an unnamedpeak eplit by a gully shows flattenedpillow-shaped

struoturesabout 18 inches long axis in the north wall of the

gully. Just oast of this belt a fow ultrabasicpods were founde

only severalfeet in dimwater. A furtherinvestigationmight

bø worthwhile.

Those metavolcaniounits lens out immodiatelysouth of

Dowrovatn; their continuationnorth of Calatesjaurewas not

followed.bythe author.

The Muorki-Sjønstawest of Balvatn lies in the Basshaugen

window, and has inoreaeedin metamorphicgrade from greenschist

facies to a garnet two-micaschist. Chlorite is seen to

coexist with garnet in soma localities.

The Muorki-Sjønstaunits of the Basshaugenwindow fall

into three major divisions; Pig. 3 shows these, although

the boundarieøare not well defined in the field. The table

showø the dominanceof one or severalrock types ån their

structuralsucoession.

The PieskoMarble followsthe Muorki-Sjønstaapparently

cronformably,the approachto tho boundarybehg marked

by the oocurrenceof amphiboliteaand graphiteschistswithin

the lower units of the Muorki-Sjønsta. This occurs right

around the Anallerdalenwindow, and round the northern,eastern



fig. 5 GeneralisedMuorki-Sjønsta Succession

LairotoppenBalvatn

Chlérite guartt schist,with interbeddedmetaconglomerates,guartsiteand graphiteF schists. Greenschistsand "blue stones
just within the Muorki-Stønstauppern boundary.

Basshaugenwindow

Gray garnet two-micachlorite schist -sometimesgarnet-poor,sometimeschlorite-poor. A chlorite-epidote-schistwas seenin this close to the Furulund boundaryin the eastern part of the window

ena

Brown schistoseguartsites,with garnettwo-micaschist interbeds. The guartsitécunits may sometimesbe feldspathicandaometimescalcareous. GrephiticschiStsalso are found

Grey to green chlorite two-micaschist.Coarse amphibole-bearingcalcareousamphibolåtes,and fine-grainedamphibolitesare associatedwith graphite schistsspatiallyin the lower parts of thissubdivision.
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and southørnmarginsof the Kragelvawindow. The Pieske
Marble was not visited in the easternpart of the region.

The PieskeMarble is a coareelt-crystallinecarbonate
rock with two-micaquartz carbonateschistsoccurringhigh
in the unit, and quartsiteswith coarsemica-schistsoccurring
near the base. It is thoughtthat the upper two-micaquartz
carbonateschistsrepresentan originalsedimentarytransition
to the Muorki-Sjønstaschiste,and that the quartzitesrepresent
a transitionalfacies to a lower group thatmay not be seen
as a resultof tectonism.

In the Kragelvawindow,the Pieske Marble røsts apparently
conformablyon a rusty,coaraely-foliatedgarnetiferoustwo-
mimicaschistwhich is of severalhundred feet thicknessand
of considerableuniformitythroughout. This is the Lower
Mica Schistof Kollung (1970),and it in turn rests on a six-
inch thick quartziteoverlyinga leucocraticbiotite-bearing
gnaias that ia acceptedas "basement".

The Xnallerdalenwindow has a difførentsuccession. Immed-
iately weøt of Basehaugen& grey-greengarnet two-micachlorite
schist is found to undørliethe Piekse Marble. This unit can
beltracednorth along ths cliff face to where it can be seen to
thin, before disappearing,to a greenedrock of mylonitic
appearancehigh in the southernwall of the Knallerdalen
canyon. Mear this point, inclusionsin garnetsshow that the
schistosityhas been rotatedabout the gernet,and is taken
as evidenceof flattening. In the cliff just south of the
Knallerdalencanyon entrancethe quartz-richbands of this
schist can be seen to swing from a low angle dip west to
verticalbeds strikingeast-west. It is proposedthat this
schist is an infoldedslice of the loweetMuorki-Sjønsta
unit, and is a west-facingøynform,the lower limb of which
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is almost shearedout an evincedby the extremelythin (two bo
three feet thick) to missingunderlyingPieeke Marble.

Between the Lower Mica Schistand the baue of the Pieske Marble
a feldepathicgnarteiteof about 300 feet thicknessis found in
the northerncliff of Knallerdalen. This unit can be followed
in the cliff south to the Knallerdalencanyon,and then in the
cliff southwardto below Basshaugenwhere it is about fifteen
feet thick. /t dies out completelyfurthersouth and is Mot
seen in the Kragelvawindow. This unit has been named the
8 ra Ite-Gneieson accountof the X-feldsparcontentand ite
gneissicappearancein the cliff just sorth of Beeshaugen.

The tower Mlca Schist a rusty weatheringcoarse garnet
(up to 1 inch diameter)2-micaguartz coarselyfoliatedechist
underliesthe Sparagmite-Gneissin the Knallerdalenwindov and
the Pleeke Marble in the Kragelvawindow. Neitherchlorite,
nor amphibolite,nor graphiteschistewere eeen in this unit;
of note however,is the occurrenceof severalbands of a guartnose
mica-schistshowinga snarsedevelopmentof green epidotean4 which
weatheredgolden rusty. The name Lower Mica Schist (Xollung,1971)
is preferredto that of Needham (1967)who describedthis unit
furtherwest under the name "LiggefjellComplex". The confusion
surroundinghis lithostratigraphyand the tower Mica Schistis
lack of complexityrender Kollung'snomenclaturemore appropriate.

Above the Lower Mica Schiet,the Sparagmite-Gneissthins and
disappearssonthwards;it is not seen in the Xragelvawindow.
Thia, and the shearingout of the lower limb of the Muorki-



14

Sjønsta synformin the FieskeMarble, is taken as evidence
for the presenceof a tectoniodiscontinuitybelow the Pleske
Marble. No units were seen below the Lower Mica Schist
in the Knallsrdalenwindow,althoughit is possiblethat
basement gneissmay be found in the regionof Lake 416.
In the Kragelva window,a 6 inah dark guartsiteseparated
the Lower Miaa Schist frca a lsucooraticgneisswith orient-
ated blotite. This gneisswas visitedonly brieflyin
1970, and was taken aø "Basement".

The regionallithostratigraphyis summarisedin Fig. 7.

Struotureand metamo hism

Althoughthis paper is concernødprimarilywith litho-
stratigraphicrelations,some ocamentson the struatural
historyof the regionmay be pertinent.

Four phases of deformationcan be determinedin the
units below the SkaitiGroup, designatedF1 to F4 aø
follows:
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F. Isoclinalfolds from amall to large scalewith
developmentof axial plane schistosity,axes havingvariable
plunge and dip owing to refolding. These F1 folds are best
developed in the Knallerdalenwindow; the Muorki-Sjønsta
synform is thoughtto be one such fold, and if so the rotation
of schistosityabout the garnetsand their inclusionsseen in
the Muorki-Sjønstaoutcrop in the KnallerdalenCanyonwould
suggest a flatteningepisodepost-datingdevelopmentof axial
plana schistosityand the F1 isoclinalepisode.

F2 and F3. Open folds on a regionalscale; on a small
scale folds of various stylesare developed; chevron

folds with developmentof a new schistosityin the southwest
corner of Balvatn,isoolinalfolds refoldingaxial plane
schistosityin the Basshaugenwindow,and generally?fhfoughbdtr;
open similarfolds that fold schistosity. Time relations
between F2 and F3 are not known,althoughtwo axial trends
are evident,ENE/WSWand N/S. As the F2 and F3 folds
affect all lithostratigraphiccontacts,formationof the
tectonicdiscontinuitiesseen below the Skaiti and Pieske
Groups must pre-dateF2 and F3.

F4. two to three inch wide quartz-feldsparfilledtension
gashes dippingbetween 400 to 800 towards 1100 to1300are
developedregionally. These may redirectschistosityparallel
to the gashes close to theirmargins. Growth of garnet is
associatedspatiallywith the gashes,and in the Muorki-Sjønsta
of the Basshaugenwindow,well formed 2 inch kyaniteblades
were seen in one gash. Well formed chloritepseudomorphsof
garnet are also seen near the gashes.

In the units of the SkaitiGroup, Stoaker (1969)recognised
four deformationst his D2 was not recognizedin the field,
three phasesbeing recognisedby the author:
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P1 (StoakesD). Isoclinal,with developmentof axial plane

schistosity. The north-facingsynformon the north face of
Salefjellis attributedto this phase, as it has been refolded
by P2 and 12•

P2 and Large-soaleopen, small-ocaleisoclinalto
similar folds of symmetricalto asymmetricalstyle, the axes
trendingWW/SE and N/S.

No 14 tensiongash phase is recognised.

No petrologicalstudies#were carriedout. The present
field work confirmedthe previouslydescribedgeneralincrease
in metamorphicgrade of the units below the SkaitiGroup,
from greenschistfacies in the ealt to a garnet-biotite-
chlorita assemdagein the west. The only kyaniteoccurred
in the 14 tensiongash describedabove.

The SkaitiGroup throughoutshows kysnitedevelopment.
Schists within the rusty schistsof the SkaitiGroup at
Staitibuktashow separatedevelopmentof tight to isoclinally
folded garnet-chlorite-bearing,biotite-bearing,and stauro-
lite-bearingbands sometimesonly one or two feet wide.
The finely fissilerusty schiststhemselvesshow guarts-
muscovitepseudomorphsof kyanite. Diopside,green amphibole
garnet and biotitecoexistitthin the calcareousbanded rock
of th• Upper Skaiti, within the lower Skaitiunits staurolite,
garnet and possiblykyanitecoexist.

Conclusions


1. A regionallithostratigraphyfor the Sulitjelmaregion
has been derived,and is illustratedin Fig. 7.
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Major tectonicdiscontinuitiesexist at two levele.

The higher,betweenthe Skaiti and FurulundGroups,may be

correlatablewith the base of the Gasak, Rodingsfjalland

Reiarn Nappes. (Nicolsonand Rutland,1965; Kautsky,1953)

The lower,at the base of the PieskeMarble cannot yet be

correlatedwith similarstructures outeidethe region.

Three foldingdeformationsare observable; an isoclinal

early phase (F1)predatingthe tectonicdiscontinuities,and

two post-discontinuityphases (F,and £3) the interference

regiona/

of which ie responsiblefor/structuralpattern in the Sulitjelma-

Seivatn region.

Srittledislocationie evidentin the melange it the

level of the Skaitidiscontinuity; no such evidenCe-.6f

brittle dielocationis seen at the level of the Pieske

discontinuity. The discontinuitiescut across lithostratigraphic

boundariesand it is thereforeunlikelythat the proposed

nappe(s)are conjunctive(Nicolsonand Rutland,1965) in this

region.
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Fig. 7 Summary of lsthostratigraphy of Sulitjelma - Balvatn Region
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