
LARS KRISTIAN ST0LE N NGU -BU LL 4 3 2,1 9 9 7 - PAGE 5

Bedrock geology of the Altevatn-Maskanvarri area,
Indre Troms, northern Scandinavian Caledonides

LARSKRISTIAN ST0LEN

Stolen, L.K. 1997: Bedrock geology of th e Altevatn -Maskanvarrl area, Indre Troms, northern Scandinavian
Caledonides.Norges geolog iske undersekelse Bulletin 432,5-23.

The Altevatn -Maskanvarri area of inner Troms provides a crit ical link between the more intensively studied areas in
nor thernmost Sweden and Finnmark to the north. It is comp osed of a stack of far-travelled Caledon ian thrust sheets,
overlying autochthonous sedime nts deposited on th e Precambrian basement.The thr ust sheets can be divided into
those derived from the Baltoscandian margin and ot hers representi ng outboard terranes.
The lowe rmost thru st sheet in the area,the Malselv Napp e (Lower and Middle Allochthons) is composed of myloni
t ic metasedime nts and granitoi ds.These are overlain by schists and augen gneisses of th e Seve Nappe Comp lex
(Upper Allochth on), and a mafic dyke comple x (Rohkunborri Nappe) which occupies the upp er part of th e Seve.
There is a general thinning of th e Seve Nappe Complex nort hwards and it wedges out in th e northernmost part of
the study area.The overlying Vaddas Nappe of the Koli Nappe Complex (Upper Allochtho n) is dominated by pelitic
and graphit ic schists and subordinate amphibolites.Evidence of Neoproterozoic to Cambri an crustaIextension,sed
imentatio n in a rift -related basin and subsequent intrusion of mafic dyke swarms is preserved within th e
Rohku nborri Napp e.The latter isthou ght to represent th e outermost rift ed part of the Baltoscandian passive margin
and miogeo cline closest to the cont inent-ocean transition zone.
A po lyphase tectonoth ermal history is recogni sed in th e area, involv ing a Late Cambr ian- Early Ordovicia n
(Finnmarkian) event related to th e formation of eclogites, found only within th e lower parts of the Seve Nappe
Compl ex,and a later Scandian event that affected all unit s in the area.
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Introduction
The area of st udy lies in th e easte rnmost part s of Indre

Trorns, Norw ay, between Lake Geavdnjajavrl in th e south

and Maskanvarri in th e north (Figs. 1 & 2).The Scand inavian

Caledonides are characterised by a sequence of th rust she

ets (nappes) em placed onto t he autochthonous rocks of the

Baltoscand ian platfor m (St rand & Kulling 1972). According

to a term inology int roduced by Kull ing (1972) and Gee &

Zachrisson (1979), th e th rust sheets can be divided int o fou r

major tectonostrat ig raphic units, the Lower, Middle, Upp er

and Uppermost Allochthons. The Lower and Middle

Allo chthons and lower part of the Upp er Allochthon are in

ferred to have been de rived from th e Baltoscandian margin,

and th e overlyi ng tectonic units from outboard terranes

(Gee 1975, Stephens & Gee 1985, Steph ens & Gee 1989).

Previous work by Kalsbeek and Olesen (1967),Gustavson

(1963, 1966a, 1969, 1972 &1974, Gustavson & Skalvoll (1977),

Mo rtensen (1972), Olesen (1971) and Katho l (1989), establis

hed the regional geology of the Indre Trom s area.

Compi lat ion maps by Gee et al. (1985), Zachrisson (1986)

and Krill et al. (1 987) present different interpretati ons of t he

tectonostratigraphy of th e area; e.g., w hich units belon g in

th e Middle and Upper Allochthons,and where th e boundary

between inboard and outboard un it s of the Upper

Allochthon should be drawn.These problems becom e crit i

cal when un it s cross the poli tical bo rder betw een Swede n

and Norway (And reasson 1994). In this con tex t the Indre

Trom s area represents an important lin k between un its in

th e northernmost Swedish Caledonides and the Caled onian

rock s in northernmost Trom s and Finn mark in Norway.The

area is also important as a north ward continuation of dyke

intruded litholog ies wi t hin the Seve Nappe Complex (SNC)

(And reasson 1986a & b, 1994, Kathol 1989, Svenningsen

1993, Sto len 1994a,) and a key area for understanding th eir

tecton ostrat igraphic relati onshi p to other un it s wi th mafic

magm ati sm, incl udi ng those th at may have orig inate d in

outboard terrane s e.g. th e Kaiak Nappe Complex. The SNC,

wh ich exte nds 900 km southwards along th e Caledonide

orogen, terminates in thi s area.

The pu rpo se of th is paper is to describe tectonostra ti 

graphic relationsh ip s in this area, wi th a focus on those uni ts

carry ing rocks representing the rift-related magmatism of

th e Balt ica-Iapetus t ransit ion.A correlation is also attempted

between t he Indre Troms uni ts and t he established tectono

st rati graphy furth er sout h and north of the area. For a more

comprehensive description of t he rift -rela ted mafic dyke

swarms in the Ind re Trom s area and t heir geochemis try, th e

reade r is referred to Stol en (1994a & b).

Geological setting
The geo logy of the Indre Trom s area is dominated by fiat -ly

ing thrust sheets underlain by the Upp er Vend ian to Middle

Camb rian autochth on ous sediments of the Dividal Group,
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Fig.1.Simplified geolog ical map of the nor the rn part of the Scandinavian Caledonides.V = Vaivvancohkka .Map based on Krill et al.(1987) and Robert s (1988).

which were deposited uncon formably on the Early

Proterozoic and Late Archaean granitoid gneisses of the

northern part of the Fennoscandian shield (Foyn 1967).

Kalsbeek & Olesen (1967) divided the allochthonous

units in the Altevatn-Div idalen area into three un it s:the low

er unit correspond ing to th e Middle Allochthon and the low

er part of the Upper Allochthon, the middle and upper un its

conta in ing rocks of th e Upper Allochthon. Kalsbeek &
Olesen (1967), Mortensen (1972) and Gustavson (1974) sub

seque ntly showed that the so-called Seve amp hibolites in

the easte rnmost part of Indre Troms consisted of foliated

amphiboli tes, commonly wi t h relict igneous text ures and

conta in ing lenses of marble and schist. However, the pr ima

ry features of the internal parts of these amphibo lite massifs

(Stolen 1994a) were not reported.

Regional compi lat ions (Gee et al. 1985, Zachrisson 1986)

correlated all the mafic dyk e complexes of the Indre Troms

area w ith the Seve Nappe Complex.Some workers (Krill et al.

1987, Roberts 1988,Stephens & Gee 1989, Andreasson 1994)

correlated the sout hern most outcrop area (Rohkunborri)

with the SNC and the rest (Kistefjell, Njunis and Jert a), to the

north, as part of t he Kbli Nappe Complex (KNC).

The description of th e different tectonic units in th is pap er is

based on more deta iled studies in th e Rohkunborri,

Kistefjell, Njunis and Palt sa areas and on reconnaissance

mapping in the Jerta and Gassavaggi areas (Fig 2).

Tectonostratigraphy of the Altevatn 
Maskanvarri area
The autoch thonous and alloc hthono us un it s of t he Altevatn

- Maskanvarri area are shown in Figure 2 and described be

low, along wi th a presentation of the tectonostrat igraphy

(Fig.3).

Autochthonous units
Basement rocks:The autochthonous basement exposed east

of t he Caledon ian front and in wi ndow s in the Divida len

area cons ists of Pa leop roterozoic and Late Archaean gneis

sic and migmat it ic rocks, mainly gran itoids w it h sporadic

amphibol ites (Gustavson 1974). The cont act between crys

talline basement and overly ing cover sediments dips very

gently (_2°) to wards th e north west.

The Dividal Group: The aut ocht honous Div idal Group
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Garnet-bearing amphi bolites with subordinate
layer of quam.ofeldspathic schist. Cut by
gran.loid dykes ~

Marble with subordinate graphitic schist layers
- - - - - -- - - --- - -

~
Vclcaniclastic unit: grce nscfust. garbenschist §
and quartzkeratoph yre -5

- -- - - - - - - -- - --
Psa mmitic schist. quartzite, graphiuc schist and ~
calcareousschist

RohkunborriNappe
(dyke complex)

Calc-sihcare gneiss

Augen gneiss wi th metabasic
lense s (reeo-cclogites)

Amphibolites

Lowergneiss urut

(Phylloninc lower part)

Ark ose (in the Paltsa area)

Myloniuc arkoses andquartzites
with subordinate dolomite and graphiticschist

Mylonuic Basement rocks

Autoch thonous sediments Dividal Group

Precambrian Basemen t

Fig.3.Tectonostrat igraphic column of th e Altevatn - Maskanvarri area.

(Pettersen 1878, Foyn 1967) rests uncon formab ly on

Precambrian basement along th e enti re Caledonian thrust

front in the study area and in th e Dividalen window

(Gustavson 1963).The sedimenta ry rocks are largely undis

turbed except in th e uppermost parts to ward s t he contact

with the overlying allochthonous rocks.The thic kness of the

Dividal Group varies between 50 and 120 m with in the Indre

Trom s area.The basal part is an arkosic to quartzit ic cong lo
merate, over lain by greenish to reddish shales wi t h subordi 

nate layers of sandstones .The upper parts are dominated by

grey ish sandstones and quartzit es. Cambrian black shales
w hich ty pify the higher levels of t he Dividal Group elsewhe

re in northern Scandinavia (e.g. Feyn 1967) have not been

found in the area.

According to Kulling (1964) there are on ly a few exposu

res of autochthonous sediments of the Dividal Group in th e

Paltsa area. However, exposur es are found around lake

Kabmeja ure (Fig. 4), along the river flowi ng northwards to

Kabm ejaure,and be low the waterfall in the Bealccanjohka ri

ver close to the STF Cabin (UTM 34WDB845591).These out 

crops consist mainly of basal arkoses, overlain by greenish

shales, in places with trace fossils. The maximum recorded

LARS KRI STlAN ST0LEN

thickness of the Dividal Group in the Pa ltsa area is 12 metres.

Malselv Nappe (Lower and Middle Allochthons)
The Malselv Napp e (Andresen et al. 1985) covers a large part

of the Indre Troms area (Fig. 2); it is corre lated wi th the

Abisko and Rautas Nappes in the Tornetrask area (Kulling
1964). Nappe 3 (Helligskogen Nappe Complex) of Binns

(1978) in nort hern Troms, and the lower part of the Kaiak

Nappe Complex in northe rn Troms - Finnmark . The nappe

consists of various phyll ites, quartzites, dolomites, mylonit ic

(basement) rocks and mylonit ised clastic sedimen tary rocks,

th e so-called 'hard-schists' of Pett ersen (1878). These unit s

dom inate th e low-lying areas around Altevatn and in
Anjavassdalen. A good marker hor izon wi thin the Malselv

Nappe is the characteristic yel low Abisko dolomite (Kulling

1964) which can be mapped in the southern part of the
area.

Basement-derived sheets occur in the lower part of the

nappe. One of the best occur rences of the basement-deri

ved rocks is found in the Jerta area (Fig.2).This rock unit,con

sist ing of mylon itic granitoid s, could be part of the Lower

Allocht hon, correlatable wi th similar units in the Rautas
Nappe Complex (Kull ing 1964) in the Tornetrask area.
However, since the upper contact between th is sheet of gra

nitoid mylonites and th e overlying mylonit ic arkoses is not

exposed, it has been impossible to assess w hether or not

thi s un it shou ld be conside red asa separate nappe .

Arkoses are found in the upper part of the Midd le

Allochthon (MA) in the northeastern part of the Paltsa area
(Fig. 4). but are absent elsewhere in th e Altevat n 

Maskanvarri area. Mafic dykes, character ist ic of the uppe r

part of the Middle Allochthon (e.g. Sarv Nappe (St rbmberg
1969)) are seldom seen in the Indre Troms area at th is struc

turallevel, altho ugh cm- to dm -th ick fine-gra ined amph ibo 
le, chlorite and epidote layers (possibly representing defor

med and attenuated dykes) can be fou nd wi thin both these

arkoses and th e mylon it ic arkoses of the Paltsa area. One

cross-cutting coarse- to medium-grained amphibolit ic dyke

has been found within the mylonit ic gran itoids.This dyke is

foun d in a stream section in the southe rn part of the Jerta

area (UTM 34WDB520202l. where it cuts an early

(Precambrian?) gneissic foliation in the grani toids, but was

itself deformed tog eth er wi th the host rock during later

Caledoni an shearing .

The rocks ofthe Malselv Nappe,especially t he gran ito ids,

show excellent evidence of localised deformation. Within

metres, deformat ion varies from bri ttle crushing to weak

shearing; successively increasing deformation has resulted

in the form ation of comp letely recrystall ised mylon ites.The

main rock un its w ithin the Malselv Nappe are described be

low.

Mylonitic metasedimentary rocks (Hardschlst): By con

trast wi th th e mylon it ic basement-derived rocks, fine-grai

ned metasediments such as arkoses, quartzites, do lom ites

and graphitic schists have developed an intense planar folia-
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tion, commonly wit h a tectonic banding or mica- rich schis

to sity; t hese lithologies have been refer red to by previous

authors, e.g. (Petterse n 1878, Kulli ng 1964) as hardsch ists.

Mica-rich rocks display a wavy schistosity, commonly with

quart z and carbonate segregations. lntra foli al fold s are com 

mon in th e most int ensely deformed rocks (Fig. Sa).

Stretching of mineral aggrega tes forming a NW-SEtrending

mineral lineatio n, is common, and there are also fold s (often

sheath fold s ) wi t h fol d hinges parallel to th is lineation. S-C

fabr ics and mica 'fish' commonly indicate top-to-th e-SE mo

vement. Superposit ion of these top-to-the-SE struc tures by

later top-to-th e-NW structures is locally observed in the

Kistefje ll area.The quartz-rich sediments display elongated

sedimen tary clasts of qu artz, lyin g parallel to the tecton ic

banding. Undulose exti nctio n and sub-gra in deve lopment

along deform at ion bands ind icates progressive deformation

and recrystallisat ion of these elongate clasts. Quartz grains

w ithi n more mica -rich layers generally have a platy or tabu

lar preferred shape fabric, parallel to the white mica.

Granitoid mylonites (Granitic kakirites '): occur rences of

basement-derived uni ts are restric ted to the lowermost

part s of th e Malselv Nappe, close to the floor thrust. With in

each sheet, transit ions fro m virtually undeformed to defor 

med granito id may be observed over a few metres, part icu

larly wi thin th e basement sheet expo sed around Jerta

(Fig.2).

The sty le of deformation associated with basement re

working is typically cataclastic although mylonitic and ultra

mylon it ic varieties also occur, mai nly along thrust zones

w ithin th e 'qranit ic-kakirites, Cataclastically deformed

grani toids disp lay bri tt le fractu res infilled wit h qu artz,calcite

and whi te mica (Fig. Sb), and individual cataclast ic dom ains

are usually isolated wi t hin an anasto mosing net work of fine 

grained, well foliated rock comprising w hite mica, chlorite

and epidotite (w it h sporadic relict grains of quartz and feld 

spar). Mylon it ic varieties commonly carry porphyroc lasts,
although th ese decrease with incr easing deformation and

subgrain deve lopme nt. Brittle fracturing of porphyroclast s is

also apparent (Fig.Sc).Fractures generally make a high angle

wi th th e exte rnal mylon it ic folia tion and are infilled wit h

mainl y strai n-f ree quartz. Several of th e larger quar tz grains,

however, show minor subgrai n development.

Upper Allochthon; Seve Nappe Complex (SNC)
The basal thrust of t he SNC, the Seve thrust, is easily recogni

sable over a few te ns of metres by th e petrolog ical and me

tamorphic differences between the footwall and hang ing 

wall rocks.The Seve thrust constitutes a marked met amo r

ph ic break between the amphibolite facies of the SNC and

th e greenschist facies of t he underlying Malselv Nappe.

Garnet is conspicuo us wi th in the SNC, w hilst lacking in th e

Malselv Nappe in th e Altevatn - Maskanvarri area.

In the Ind re Trom s area, the SNC has been divided into three

main st ructura l units: a lower gneiss sheet ; an amphibol ite

and augen gneiss sheet ; and the Rohkunborri Nappe (Fig.3),

LARS KRISTlA N ST0 LEN

Fig.S. (a) Typical 'hardschist' from the Malselv Nappe: note small -scale
isoclinal fold hinges. Scale-bar 1 mm. Locality, Gistatcohkka (UTM
34WDB392096).(b) Brittledeformation fractures within basement sheet
close to the base of the Malselv Nappe. The protolith is a granitoid
gneiss. Scale-bar 1 mm.. Local ity, Jerta (UTM 34WDBS20202). (c)
Mylonitic granitoid gneiss from the Malselv Nappe. Scale-bar 1mm..
Locality,Pal tsa area(UTM 34WDB742S11 ).

comprising a metasedimentary succession which has been

divided into four fo rmat ions (Stolen 1994a).The most com

plete sequences in th e study area are fou nd south of Lake

Geavdn jaja vri (Fig. 6) and in th e Njunis - Bangfj ellet area (Fig.

7).However, t he ent ire complex is cut ou t north wards,disap

pearing ent irely immediately east of Maskanvarr i (Fig.4).

Lower gneiss sheet: These gne isses are pale grey to red-
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Fig.6.Geological map of
th e Javnet - Kistefjell
area. Informat ion south
of lake Geavdnjajavri
based on Andreasson
(pers.comm. 1996) and

on th e Swedish side of
th e bo rde r,Katho l
(1989).
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d ish grey in colour and are strongly myloniti c/phyllonit ic in

their lower part. A we ll deve loped p lanar fo liation is locally

overpr inte d by a later crenu lation cleavage.The gn eiss var ies

between muscovite-r ich and quartzofeldspat hic(-garnet

mi ca) varie ties , co nsisting of qua rtz + plagiocla se + w hite

m ica (muscovite) ± garnet (comm only replac ed by chlo rite )

+ bio t ite + epidote +chlorite + zoi site ± calcite + sulphides

and oxide s. A compositionallayer ing is def ined by mica-rich

layers and more qu artzofeldspathic layers.Due to th e pene

t rat ive deformation, no evid ence regard ing t he proto lith of

the gneisses has been found; th e prom inent layering prob a

bly result s from Caledonian metamorph ism/d efo rm at ion .

S-C fabrics and mica fish indicates a general top-to-the-east

sense of movement.

Amphibolite and Augen Gneiss sheet: The amph ibol ites

wi thin th is un it are fine- to medium-grained and dark green

to black in outcrop. No prima ry igneous textu res have been

obs erved which suggests that th ere has been a total recrys

tal lisation of the proto lith.The rocks are fo liated and th e fol

lowing mineral assemblage is common :hornblende + plagi

oclase ± garnet + oxide s + sphene + calcite and zoisite. In

addition, mylonit ic and ret rogressed variants cont ain large

amounts of chlorite + actinol ite and epid ote. A banding

composed of hornblende-rich and plagioclase-ep idote-zoi

site layers is common .

A con spicuous kyanite-bea ring aug en gneiss unit IS

found throughout mo st of the mappi ng area (Fig.8a).locally

reaching a th ickn ess of 200 metres. In field appearance it is a

g reyish to pale red aug en gn eiss w it h p ink garnets.The typi

cal m ineral assem blage is quartz + plagioc lase + garnet ±
hornblend e + mus covite ± sill im anite ± chl orit e ± epidote

(in retrogressed variants) + biotite ± kyan ite + opaqu es, indi 

cating a medium to high am phibolite- facies me tamo r

phism.The mylonitic fol iation is composed of bands and bla

de s of qu artz surrounding porphyroc lasts of feld spar, gar

net, w hite mica and kyanite (Fig. 8a & b). Kinematic indica
tors, Le. rotated porphyroclasts, S-C st ruct ure and mi ca fish

are common, al l indicating top-to-th e-east movement.

Sheath fo lds occu r qu ite commonly in this unit, ind icat ing a

high simple-shear strain .

Metabasite lenses (locally wi th retro-eclogitic mineral

asssemblages) are common w ithin this un it , especially in th e

Javnet area (Kat hol 1989). These occur as 1-10 m-l ong and

up to 3 m-th ick len ses w it h foliated rims and cores th at pre

serve relict subophi t ic textures.One large sheet of metabasi

te occu rs in the Gisttatcohkka area; t his sheet is a - 100 m

lo ng and 15-20 m -th ick, medium- to coarse-g rained me ta

basite w ith retro-eclogitic mineral assemblages.

Sillimanite-bearing gn eisses w it h calc-sil icate s and skarn

occur locally above th e augen gneisses in t he Javnet and

Njunis areas (Figs. 6 & 7). lt is sugg ested that th e augen of th e

pre sent st udy are are corre lat ives of the Storq laclaren gneiss

in th e Kebn ekaise area (Andreasson & Gee 1989) and part of

th e 'upper gn eiss un it' of Katho l (1989) in the Tornetr ask

area.

LARS KRI STIAN ST0L EN

Fig.8.Examplesof the characteristicaugengneiss of the SNC: a) augen
gneiss with quartz bands. Scale-bar 1 mm.. Locality, Kistefjell (UTM
34WDB402080); (b) fine-grained augen gneiss with rounded porphyro
c1asts.Scale-bar 1mm..Loca lity,Jerta (UTM 34WDB532198).

Rohkunborri Nappe: The Rohkunborr i Nappe composes

the up pe rmost part of the SNC in the Indre Troms area. A

general description of this tectonic unit with it s mafic dyke

complexes is given in Stolen (1994a). and t he geochemistry

of th e mafic dyke swarms is treated in Stolen (1994b). This
thrust sheet crops out as a kl ippe in the Rohkunborri,
Kiste fje ll, Jerta and Tjuotjmer areas and makes up a large

part of th e Njunis - Sandfjellet area in Divida len valley (Fig.

2). The best exposures are found in the Rohkunborri and

Njun is areas, whereas the other areas consist of more defor

med and amphi boli tised lithologies.

The Rohkunborri area (Fig. 6) represents a crit ical reg ion

for cor relat ion of the rocks in Indre Troms and t he

Vaivvancohkka Nap pe (Katho l 1989) further south in t he

Tornet rask region . It is not possible to map the Rohkunborri

Nappe d irectl y into the Vaivvancohkka Nappe, bu t some of

the un derlying SNC sequences can be mapped through. A
corr elat ion between the internal units of the Rohkunborri

Nappe and the Vaivvan cohkka Nappe is cons idered further

below.

The northernmost exposure of the Rohkunborr i Nappe

occurs in the Tj uotj mer - Tjuo ljevare area (Fig. 9). Here, it is

exp osed in an open synform wi t h a tectonostrat ig raphic
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Autocthonous sedirnents : Dividal Group

Mylonitic metaark oses , greenschists and basement rocks
(Middle Allochlhon : Malselv Nappe)
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Fig.9.Map of the Rohkunborri Napp e in the Tj uotjmer area, Palt sa, northern Swed en.

thicknes s of less than 100 m and is made up of amphibolit i

sed do lerite dykes, psamm it ic schists and marbles. Skarns

are comm on, usually occu rring as layers and lenses.
Although the nappe is extensively deform ed in this area,

chi lled margins and relict op hit ic textu res are found locally

within th e amphibolitised dolerit e dykes.

The Rohkunb orri Nappe is made up of 65-70 % mafic dy

kes and 30-35 % sedimenta ry rock screens and occurs as a
klippe in th e Rohkunborri, Kistefjell, Jerta and Tjuotjm er are

as (Fig.2);onl y in the Njunis - Ba ngfje llet area are th e cont act

relationsh ip s to the overlying rock units of the KNC exposed.

Due to glac ial erosion, the exposures of t he Rohkunborri

Nappe in th e Rohkunb orri and Njunis areas are ext remely
good and most of the key localitie s are found wi thin th ese

areas.The much larger tectonostratigraph ic thick ness of the

Rohkunborri Nappe in these two areas is accompanied by

good preservation of pre-Caledon ian int rusive relatio nships.

The sedimentary succession of the Rohkunborri
Nappe; the Njunis Group
The dyke-int ruded metasedimentary succession recognised

within the Rohkunb orri Nappe has been referred to as the
Njuni s Group by Sto len (1994a).This comp rises four forma
tion s in the type area between Njunis and Hoqskardet

(Figure 10). The metasediments dip steep ly towa rds th e

southe ast and young in the same direct ion.The upper part s

of th e succession are also recognised in the Rohkunborri

area. However, although litho logical similarit ies do exist, it

has not been possible to correlate the succession recog

nised in the Njunis and Rohkunborri areas with sedimentary

rocks of the Rohkunb orr i Nappe elsewhere in the Indre
Troms area. A particular ly prob lematic al unit comprises a

series of rusty quartzites that occur as subordinate concor

dant lenses within foli ated amphibolites close to the floor

thrust of the Rohkunborri Nappe. These rocks have been

heavily deformed and their relation ship to th e Njun is Group

remains unc lear.Thickn ess estimates of th e various forma

tions are difficult to give since they occur as screens betwe
en great numbers of dykes, but the tota l tectonostrati

graphic thickness of the Rohkunborri Nappe is - 2500

metres in the Rohkunbor ri area; of this, 65-70 % is represen
ted by dykes and 30-35 % by sediments.This rough est imate

suggests t hat th e Njunis Group has a th ickness of - 800

metres in th e Rohkunb orri area.
Heqskardet formation: The only exposures of the

Hoqskardet formation are found in st ream sect ions on the

northern side of Hogskardet, where continuous sect ions
th rough the lower parts of the SW-dipping form ation and
the discordant, northerly dipping, thru st contact to the KNC

can be observed.The upp er contact to the form ation is not

exposed.

The Hogskardet fo rmati on consists of hori zons of graph-
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Fig. 10. Schematic sect ion of th e Njun is - Hoqskardet area showing the distribut ion of various format ions of the Nju nis Group (grey double-sided
arrowsl .Thick arrows indicate youngi ng direction.Locat ion of the sect ion is shown in Figure 2.Thick dashed line = topography.

itic and psammitic schist interbedded with a dark homoge

nous, medium- to coarse-grained calcitic marb le. Skarn as

semblages (grossular,diopside and calcite) are found within

imp ure marble horizons close to dyke contacts . Since the

fo rmation occurs close to the contact to the KNC, it is more

deformed than the others, and no sedimentary structures

have been observed.

BangfjelJet formation: This formation is found only in the

Njunis-H0gskardet area. The lower contact is not exposed,

whereas the upper contact can be found locally in the

Giimmariehpp i area (see below).The type area is well expo 

sed in the western part of the summit area of the mountain
Bangfjellet (UTM34WDB385335). This formation conta ins

fewer dykes than the other formations, constituting only 30
40 % of the total exposed rock volume.

The dom inant rock-type is a c. 400 m-th ick, yellow to

grey, cale-silicate-bea ring do lomitic marble . Laterally persis

tent cale-silicate layers (dominantly scapolite ) are 2 - 8 cm

thi ck and make up more than 50 % of the rock volume. Due
to the ductility contrast between the marb le and the cak -sil
icate layers, the latter are often disrupted during syn-mag

matic and/or Caledonian deformation. Scapolite also occurs
as fracture infill and as crystal aggregates growing on bed

ding surfaces.
SandfjelJet formation : Excellent exposures of this forma 

tio n can be found in the 350 m-h igh eastern wall of Njuni s in

the Giimmariehpp i glacier cirque .The estimated thi cknessof

this formation is c.400 m.The lower boundary is a local an

gular unconformity between a marble ,correlated with those

of the Bangfjellet formation and overlying fine -grained
psammites of the Sandfjellet format ion.The latter are over

lain by arkoses and quartzites. A layer contain ing a few
granitoid pebbles in a pelit ic matri x is found within the

lower part of the formation . Cross bedding (Fig. 11 a) and

graded bedding are found within the arkoses and quartz

ites, all young ing to the southeast. The arkoses are medium

to thi ck-bedded and the bedding has a uniform th ickness

within each screen of sedimentary rocks. The uppe r two-

th irds of th e form ation are made up of caleareous schists

and impure marble wi th seapo lite bands.Skarn assemblages

(grossular, diopside and calcite) are common foun d within

the impure marble layers.All rocksof the Sandfjellet format i
on have a rusty appearance due to sulphide impregnati on

(pyrite, pyrrhot ite and galena).The upper part of this forma 

t ion is also exposed in the Rohkunborri area.
Giimmariehpp i formation; This formation makes up a lar

ge port ion of the easte rnmost part of the Rohkunborri mas

sif and the southernmost part of Giimmariehppi glacier cir

que. It reaches an estimated thickness of c. 350 metres al

though the boundaries of this format ion are not exposed.
The unit is made up of a medium- to coarse-grained, grey,

banded marble wi th alternating calc-silicate and seapo lite
bands. Marble layers as well as cale-silicate layers are uni
form in thickness, although calc-silicate bands are usually

disrupted and fold ed. Sea polite bands occur less frequent ly

(less than 20% of th e to tal rock volume) tha n in marbles of

the oth er form ations within the Njunis Group. No primary

structures have been found within the grey marble.

Contact metamorphism of the Njun is Group
Contact -metam orp hic skarns are common within the dyke

compl ex.These vary from cent imetre-scale hornfels screens

at th e margins of single dykes to more extens ive screens of
contact-me tamo rphi c rocks occur whe re metased iments

are int ruded by numerous dykes. Metasediment s close to
small dykes are not contact metamorphosed , reflecting a

low heat capacity and magma flow within these dykes.

Many of th e hornfelses are very fine grained and the pri

mary bedding may be to tally absent close to the dyke mar

gin (Stolen 1994a).The hornfelses are bright red and green

in colour due to th e large contents of diopside and garnet,

although a general rusty appearance is common.Growt h of
garnet in spots,dendritic patt erns (Fig. 11 b),aggregates and

layers (Fig. 11c) indica tes contact-metamorphic growth un

der low- pressure static condit ions. A common skarn assem

blage is diop side + garnet (grossular) + calcite + plag ioclase
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Fig. 11. Examples of sedimentary structures and contact -metamorphic
textures found within the sedimentary rock sequence of the Njuni s
Group. (a)Thin section photo of small-scale cross beddi ng between al
ternat ing sandy and clay-rich layers. Scale-bar 1 mm.. Locality, Njunis
(UTM 34WDB39127l). (b) Dendr itic garnet growth patt ern produ cing
massive garnet layers in garnet - diopside - calcite scarn rock from the
Giimm ariehppi Formation. Scale-bar 1 mm.. Locality, Giimm ariehppi
(UTM 34WDB379256). (c) Cloud -like growth of garnet in marble layers
between cale-silicate layers in marble from the Giimm ariehpp i
Formation. Scale-bar 1 mm.. Locality, Giimm ariehppi (UTM 34WD
B374258).

± seapolite ± chlorite ± pyroxene ± sulphides.
For most of the impure marbles within the dyke com

plex, quartz and calcite are stable suggest ing that contact

metamorphic condit ion s remained below those necessary
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for wollastonite formation; the typ ical assemb lage is caleite
+ quartz + diopside ± garnet.Within the interior parts of the
Njuni s dyke compl ex, however, the assemblage calcite + di
opside + wollastonite occurs, ind icating that temperatures
were high enough for the reaction quartz + calcite = wollas
tonite + CO2, to proceed. Local flow folds in marbles and

back-veining (see below) indicates even higher contact-me
tamorphic cond itions. In metasediments where th ere are

only a few dykes,or at a distance of several metres from she
eted dyke comple xes, the assemblage quartz + calcite + tre
molite is also found . Precise mineral assemblages and textu
res therefore appear to be dependent on the distance from
the dyke rim and the number of dykes per volume of rock.
Contact metam orphic parageneses are distr ibuted hete ro
geneously within the marbles, possibly due to cale-silicate

layers acting as barriers for fluid t ransport (Heinrich 1993)

dur ing th e cont act metamorphism.
Back-veining is found at several localit ieswithin the dyke

compl exes, where temp eratures in th e screens were high
enough to cause local melt ing of pelit ic sediments wit h their
quartz, plagioclase, biot ite and white mica parageneses.The
actual melt ing temperatures depend on several factors,such
as pressure, magma flow and rock-wate r interacti on. The
veins consist of quartz, feldspar, biotite and amphibole and
they are generally more coarse grained than the wall-rock

from which they were derived . Back-veining of th is material
may be preserved in the first few centimet res of a dyke mar
gin, indicat ing interaction between magm a and wall rock
material.

Mafic dykes of the Rohkunborri Nappe
Dykes occur both as solitary intrusions within sedimentary
rock screens and assheeted compl exes.They are well preser
ved, medium- to fine-grained greyish dolerites with ophitic
to subophiti c textu re. Plagioclase laths, 0.5 - 1.5 mm long,
dominate tog ether with pyroxene,occurri ng as phenocrysts
in an interst it ial fine-grained groundmass. Plagioclase
shows normal igneous zonation (decreasing An cont ent
from core to rim), but a reverse zonation, interpreted to re
flect metamo rphic growth, can be found in some dykes.
Crysoti le pseudomorphs after olivine are found in a few dy
kes.Most of th e dykesare equigranular,although porphyritic
varieties also occur.Accessory minerals are ilmenite, magne

t ite, hemati te, pyrite and apat ite. Near th e floor and roof
th rusts and in internal shear zones, th e dykes are st rongly
amphiboliti sed.The amph ibo lites are foliated and the main
minerals are hornblende and plagioclase with minor
amounts of quartz,zoisite and garnet.

Early, coarse-grained and gabbroic dykes are found in a
few places and coarse gabbroic xenolith s are also identified
in younger dykes. In the Njunis area, sills occur along Iitholo
gical contacts and local unconfo rmities. Scapolite is found
dispersed along the margins of the dykes,and also asfractu 
re fillin gs, both in dykes and metasediments. At one locality

in th e Rohkunbor ri area, an early dyke with scapolite-filled
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fractures is int ruded by a later plag ioclase-porphyrit ic dyke

without scapolite-fiIled fractures (Fig. 12), indicat ing a pause

between the two intrusive events enabling the first dyke to

cool and the fracture to be filled with scapolite-bearing flu 
ids before th e next magma injection.

Fig.12.Early dyke with scapolite-filled fracturesintrudedby laterplagi
oclase-porphyritic dykewithout scapolite-filled fractures.Arrow indica
tes contact between dykes (pencil for scale, 15 cm).Loca lity:SEside of
Rohkunborri (UTM 34WDB 338042).

The dykes usually form sheeted complexes, with some

dykes being intruded in th eir central parts by later dykes,

prod ucing one-sided chilled margins. One-sided chilling

may persist over at least six contacts, wi th the chilling direc

tion toward s the screens of metased imentary rocks.The chil

led margin s contain euhedral phenocrysts of plag ioclase in
a fine-g rained to aphanit ic groundmass (Fig. 13). Fluidal ar

range ment s of plagioclase laths may be oriented parallel to
the marg in, indicat ing magma flow. Small amoun ts of flaky

biotite can also be fou nd along the margins of the dykes.
Several generat ions of dykes occur, wi th older dykes cut

t ing the bedd ing in the sedimentary rocks at high ang les
and th e younger dykes cutt ing th e older one s at angles of

Fig. 13.Thin-section photo (crossed nicols) of f1uidal struc tures at the
contact between dolerite dyke and calcareous rneta sediments (to the
right). Plagioclase laths are oriented parallel to the contact. Scale-bar
1mm..Locality,NW side of Njunis(UTM 34WDB366306).
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up to 400;these relati onshipssugge st intr usion du ring active
fault ing and block rotat ion (Stolen 1994a).

Upper Allochthon: Koli Nappe Complex (KNC)
Not being a primary concern of th is study, the rocks of the
K61 i Nappe Complex (KNC) have not been stud ied in detail

and only the basal parts have been mapped.
Throughout much of the Scandinavian Caledonides, the ba

sal thrust of the KNC is regarded as the bo undary bet ween
indigenous terranes and outboard terranes, based on diffe

rences in age, orig in,and metamorphi c and structural histo

ries (Andreasson 1994). In the Paltsa area, there is a distinct

th rust contact bet ween the SNC and the KNC and also a me

tamorph ic break between amphibo lite -g rade schists of the

SNC and greensch ist-facies schists of the KNC. Sim ilar rela

t ionships exist in the Njunis area, where kinematic indicators
show a top-to- the-east movement sensealong thiscontact.

The best sect ion through the KNCis found in the Paltsa area

(Fig.4),where it has been divided into two thrust sheets (Fig.

3).Phyllites and marbles,overlain by volcaniclastic rocks and
marble, compose the low er sheet ,whereas garnet amp hibo

lites and subordinate quartz-garnet-mica schists make up
the upper sheet.

Lower thrust sheet
Schist unit:This is a heterogeneous unit wi th quartz schists,

graphitic schi sts, quartzites and subord inate calcareous

schist. Quartz schists have the mineralogy quartz + plag io

clase + muscovite ± biotite; psammitic schi sts qua rtz + pla

gioclase + muscovite ± garnet ± biotite ± opaques ; wh ilst

graph it ic schists com prise quartz + muscovite + graphite ±
sulphides + feldspar.

Volcaniclastic unit:This unit consists of greenschists, gar
benschists wi th subordina te layers of quartz keratophyres,

and calcareous schist.The greenschists consist of act inolite
+ zoisite + epidote + chlor it e + white mica + quartz and opa

ques, whereas the typical mineral assemblage of the gar
benschists is hornblende + calcite + garne t + white mica +
opaques.

Marble unit:A dark, medium- to coarse-gra ined, fo liated

marb le with subo rdinate graph it ic schist layers makes up

the upper part of th e lower th rust sheet. It reaches a maxi
mum thicknessof 50 m and is mylon it ic/phyllon it ic in its up

per part.

Upper thrust sheet
Amphibolite unit:This unit consists of dark fol iated amphibo

lites wi th subord inate coarse-grained metagabbro s and

gabbro-pegmatites. Quartzofeldspathic and pelit ic schists,

somet imes garnet -bearing, occur locally w ithin the amphi
bolite un it. A typic al mineralogy for the amph iboli tes is

hornbl end e + plagioclase + garne t + oxides + sphene + cal
cite and zoisite. Rusty zones with impregn at ions of Fe-sul

phides are found at several localities withi n the amphibo lite

unit. Granitoid dykes cutting the main fo liat ion of the am-
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ph ibolites are found both in the Maskanvarri area and north 

west of Heqskardet, in the Njunis area.

Tectonothermal history
The tectonothermal history of the Scandinavian
Caledonid es has been divi ded int o two major events,an ear

ly Finnmarkian phase (Sturt et al. 1978, Mork et al. 1988,

Dallmeyer & Gee 1986, Dallmeyer 1988, Dallmeyer et al.

1991) of Early Ordovician age (c. 510 - 480 Ma) thought to be

associated with the colli sion between and the Baltoscand

ian margin and an island arc (Roberts et al. 1985, Dallmeyer &

Gee 1986),and a later (c. 430 - 390 Ma) Scandian phase (Gee
1975) related to the final closure of the lapetus Ocean and

Laurent ia - Baltica collision . An extensive descript ion of the

relat ionship between Finnmarkian and Sca ndian tecton o

the rmal act ivity is found in Andreasson (1994).

Several phases of deforma t ion, here abb reviated D1- D6,

have been recognised in th e Indre Troms area (Table 1).
Locally, it has been possible to determine the t ransport di

rection for nappe empla cement with the help of S-C fabrics,
sheath fol ds and shear bands. St ructures related to pre-oro 

geni c extension (Le. rifting of the Baltoscandian marg in)
have been treated by Stolen (1994a) and are not included

here.

Tectonothermal activity associated with eclo
gite-grade metamorphism
The first tectonothermal event, D1sNo in th e Altevatn 
Maskanvarrl area is deformation associated with eclogite
grade metamorphism.This deform ation is found wit hin th e

SNC onl y in th e Javnet area (Kathol 1989) and is probably re

lated to thi ckening and subduct ion of th e Balto scand ian
margin.There is no age evidence available on the eclogite

grade metamorphism from the Indre Troms area, but corre

lations with other parts of the SNC in northern Sweden

(Merk et al. 1988) suggest that the eclogites were form ed
during the Finnmarkian deformation phase.

Evidence for pre-Scandian tectonothermal activity in
other units has not been found in the study area.The early

foliat ion within the granitoid rocks of th e Malselv Nappe is

of pre-Scandian origin, but it is im possible to determine if

the deformatio n that caused thi s fabric was Finnmarkian or

earlier.

Contractional event (Scandian)
Polyphase contra ctional defo rmati on histories, D2-6sNO D1

5KNC and Dl -3MA , are recogn ised in each structural un it (Table

1).Since there is no dating of the deformation available from

the Indre Troms area, it is sugge sted that these deformation
phases were part of the polyphase Scand ian contra ct ional

extensional co llapse.

SEVE NAPPE COMPLEX (SNC) KOLl NAPP E COM PLEX (KNC) MIDDLE ALLOCHT HON (MA)

Dl SNC
Deformation associa ted with eclogi te grade
metamorphism.

D2SNC D1KNC
Development of the main isoclinal axial planar Development of a main isoclinal axial planar
foliation. Medium-grade metamorph ism. fol iation. Medium-grade metamorphism, main

porphyroblast growth.

D3SNC D2KNC
Juxtaposition of SNC and KNC, transposition Ju xtaposition of SNC and KNC, transposition
of the main foliation. S·C fabric . sheath folds of the main foliation. S-C fabric indicates SE
and shear bands indicates SE-movement . movement.

D4sNC D3KNC DlMA
", . Juxtaposition of the SNC and KNC onto the Juxtaposition of the SNC and KNC onto the Juxtaposition of the SNC and KNC onto the
? MA . MA. MA. Development of main foliation. Isoclinal
:a folding. Low-grade-metamorphism.

"'"u
D5SNC D4KNC D2~lA~

E Inclined, close lO tight regional folds on N-S Inclined, close to tight regional folds on N-S Inclined, close lO tight regional folds on N-S
o Trending axes, Locally a penetrative crenulation Trend ing axes. Locally a penetrative crenulation Trending axes. Locally a penetrative cren ulati on>o cleavage. cleavage. cleavage .
f§
.S:
U D6sNC D5KNC D3MAE
IS Mesoscopic open to box shaped, ass ymmetric Mesoscopic open 10 box shaped, assymmetric Mesoscopic open to box shaped. assymme tric

U folding with vergence towards SE. folding with vergence towards SE. folding with vergence towards SE.

D4MA
Extensional structures related to lare orogenic

"'2
<>
00"o 0.... .-
o '", "<> <>.:s E

Table 1.Deformational events in the Alteva tn - Maskanvarri area.
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deformat ion event, alt hou gh the possib ilit y do es exist t hat

pre-D2sNCdeformatio n w ith in the SNC, evide nt as incl usion

tra ils in garnets, could be part ly of Finnmarkian origi n.

Seve Nappe Complex
D2sNC is th e main deformational and metam orphic ph ase

wi th in th e SNC. This deformation generated a penetrative

foliat ion that is coeval wi t h the develop ment of WNW- or

ESE-p lun ging isoclinal folds.Minerall ineat ion s and intersec

tion lineati ons are plunging paralle l to these fo ld axes (Fig.

14a). lsocl ina l fold ing has only been observed on a mesosco

pic scale.

D3sNC involves j uxtapositi on of the SNC and KNC and

transposit ion of S2SNCin discrete narrow th rust zones, along

which nap pe tra nspo rt occurred. S-C fabrics, shear bands

and mineral lineat ions indicate a southeasterly tr ansport di

rect ion.Sheath fold s are common in high-strain zones.

D4sNCis related to th e emplacement of the SNCand KNC

onto th e MA and involved a conti nued southea sterly piggy

back nappe transport . Common st ructures related to thi s

phase are WNW - ESEstretc hing Iineati ons.

folds and is probably related to the jux tapositi on of SNC /

KNC and MA during cont inued southeasterly transport onto

t he Baltoscandian margin/platform. Sheath fo lds (Fig. 15) are

comm on in high -stra in zones near the base of the nappe.

Fig. 1S. Sheath folds (below arrow) in quartzo-feldspathic mylonites
from the base of the Malselv Nappe in the Kabmejaure area (UTM
34WDB732458j.Width of the section is 150cm.

Koli Nappe Complex
Dl KNCdeformat ion do minates the KNC and is characterised

by the develop ment of a pervasive axial p lanar foliati on rela

ted to isocli nal fo lding . Deformat ion occurred und er medi

um -grad e condit ion s of metamorphism with the w idespre

ad development of syn-kinemat ic porphyrob lasts.

D2KNCand D3KNCrepr esent th e phase of j uxtapo sit ion of

the KNCwith t he SNC and subsequentl y w ith the MA.Nappe

t ransport occurred along narrow high-strain zone s in which

a strong WNW-ESE trend ing lineati on was developed. Shear

bands and S-C fabrics indicate a southeasterly tran sport di

rect ion .

Middle Allochthon
Dl MA is represented by a non-penet rative fo liation 51MAo

w hich probably formed at higher crusta l level s (Iow-grade

metamorphism) th an in th e case of the main foliat ion s wi t h

in th e SNC and KNC.The foliat ion is axial planar to isoclinal

Deformational events that involve all thrust sheets
Defor mat ion phases D5-6sNo D4-5KNCand D2-3MA post -date

the amalgama tion of the thrust sheets.Thrus t contacts are

folded in t ight to open reg ional fo lds wi t h N - 5 to NW - SE

axes respect ively (Fig. 14b). F5sNc. F4KNc and F2MA fo lds are in

clined and close to t ight. Locally, a penetrative S5sNc, S4KNC
and S2MA crenulat ion cleavage is developed. D6sNOD5K and

D3"'A defo rmat ion is dominated by mesoscopic,ope n to box

shaped, asymmetric fo ld ing with vergence to wards the

south east. Kink banding and crenu lat ion cleavages are com

monly developed and locally the crenu lat ion cleavage is

pene trat ive.

Late-orogenic extensional structu res
Evidence for st ruct ures related to late-orogenic extension
and top-to-the-west mo vement have been fou nd wit hin the

low er part of the MA in the Kistefje ll area. This is genera lly

N

Fig.14.Contoured equalarea netsof structu
ral data from the SNC in the Rohkunborri
and Njunis areas: (a) Stretching lineations
and intersection Iineations. (b) Minor fold
axes of folds that deform thrust contacts in
the Rohkunborri and junisareas.

53 fold axes. Equ&1 area,

Contoured at 1 2 3 4 Stimes uni form

N

o

62 lineations. Equal area.
Contouredat 1 2 3 .t 5 6 7 8 9 times uniform

A.
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seen as a superimposition of top-to-th e-west shear str uctu

res (D4MA) upon earlier top-to-t he-east shear bands and S-C

st ructures (D1MA) '

Tectonostratigraphic correlations
The tectonostratigraph ic relationsh ips between different

thrust sheets in the Troms and north ern Norrbotten area

have been reviewed in recent papers by Binns (1978, 1989),

And resen et al. (1985), Stephens et al. (1985), Barker (1989),

Stephens & Gee (1989), Andreasson (1994), Andrese n &

Steltenpohl (1994) and Stolen (1994a).Table 2 shows regio

nal correlations in the region between northern Norrbotten

and northern Troms.

Termination of the Seve Nappe Complex in the
Indre Troms area
Different opinions exist about the lateral cont inuation of the

SNC north of the Indre Troms area: (1) the SNC te rminates

(Hossack 1983, Gee et al. 1985, Krill et al. 1987); (2) the SNC

continues northwards as a part of the Kaiak Nappe Complex

(Zachrisson 1986); (3) the SNC and MA are regarded as one

th rust sheet of basement-der ived rocks fro m the same part

of the Baltoscandian marg in (Hossack & Cooper 1986, Barker

1989).The thi rd int erpretat ion is probably based on a com

mon misconcepti on th at all rocks wi thin the SNC are similar

to the lithologies of the SNC in Jarntland, Sweden .

Basement-derived crystalline sheets make up a very small

part of the SNC (Andreasson & Gee 1989), wh ereas the y

dominate in much of the MA (e.g. th e Akkajaure Complex

(Bjorklund 1985, Bjorklund 1989) and the Jotun Nappe

(Hossack & Cooper 1986)).The Seve rocks that were deri ved

from the outermost part of th e Baltoscandian marg in (i.e.

t he Sarektjakka Nappe (Andreasson 1986a, Svenni ngsen

1993, Svenningsen 1994a), the Tsakkok Nappe (Stephens &

van Roermund 1984, Kullerud et al. 1990), the Vaivvancohkka

Nappe (Kathol 1987, 1989) and the Rohkunborri Nappe

(Stolen 1989, 1994a, b & c and this paper)) are very different

f rom the crysta lline rock units of the Midd le Allochthon and

shou ld th erefore not be reassigned to th e Middle

Allocht hon as sugg ested by Barker (1989) on the basis ju st

of lithological similarity.

Mapping of the SNC in the Altevatn - Maskanvarri area

has revealed a genera l attenuation of the nappe complex

northwards and it is not possible to recognise any parts of

th e SNC nor th of t his area.The termination of the SNC in this

Norrbo tte n To r netriisk Ofote n Alteva tn • M~skanvarri No rthern Troms

Uppermost

Allochthon Niingen :\appe Trornso:\appe Complex

Salangen

(BogenGroup)

Balsfjordgroup

Upper Koli

~fiddleKbl i

Evenes Group

Gratangseidetmafie

complex

:\aryik ='appe

Complex

Lyngen magmatic complex

NordmannvikNappe

KAfjord='appe

Lower Koli

Hogtind:\a ppes

(Koli Nappe Complex)

Koli Nappe Complex

(Vaddas'<appe)

Vaddasxa ppe

~ Iaselv ='nppe

Rohkunborri='appe

Lower Seve ='appes

~ Ialselv I\appe

Upper gneiss unit

Vaivvancohkka='appe

Lower gneiss unit

Abisko ='apre Complex

/ Rautas ='appe Complex

Vaimok :\appe

Sarektjakka :-iappe

Tsakkok:\ appe

A kkajaure

Complex

I
::;
V
O c::
"' 0::l.c-< ...

Di"idal Group

Basement

DividalGroup

Basement

Dividal Group DividalGroup

Basement

Table 2. Correlation of thrust sheets in the Altevatn - Maskanvarri area with northern Trams. the Ofaten Tornetrask area and th e northern Norrb otten
areas,Data from th e Ofaten - Tom etr ask area based on Kathol (1989) and Andr esen & 5teltenpohl (1994), northern Trams based on Andresen &
5teltenpoh l (1994),and th e north ern Norrbotten area based on Zachrisson & 5teph ens (1984) Bjorklund (1985) and 5venningsen (1993).
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area could be caused by the rejoi ning of trail ing and leadi ng

branch lines to the SNC in th e vicinity of Treriksreysa

(Zachrisson 1973, Hossack 1983); or it may be that t he dist ri

bution of t he SNC is controlled by major structural breaks in

the baseme nt (Romer & Bax 1992). Alt hough there is a dis

tinct ive thinning of the SNCin this area, major units (e.g. the

Rohkunborri Nappe and the lower gneisses) can still be re

cogn ised.This may be due to a gene ral thinning of the w ho

le nappe due to late-orogenic gravi tational collapse (Gee

1978) rather than to the basal KNC thrust cutting down into

the SNC.

Correlation of the Koli Nappe Complex
A threefold division of th e Koli Nappe Comp lex into Lower,

Midd le and Upper Kbli Nappes is commonly used in many

part s of the Scandinavian Caledonide s (Stephens 1980,

Stephens et al. 1985,Stephens & Gee 1989).l n the case of th e

rocks of the Altevatn - Maskanvarri area, it has not been pos

sible to estab lish any definite correlation wi th th e above

men tioned uni ts of t he KNC. However, a general wedging

out of th e Lower Koli Nappes northwards in the

Scandinavian Caledonides has been described by

Zachrisson (1986). It is t herefore suggested that the KNC of

the Altevatn - Maskanvarri may belong to the Middle or

Upper Kbli Nappes.This suggest ion is suppo rted by a stro ng

corre lation between th e amp hibolite un it in t he uppermost

part of th e Paltsa and the Vaddas Nappe (Nappe 5 of Binns

(1978». Roberts (1988) correlated rocks of the Vaddas Nappe

(Vaddas Terrane) with rocks within th e Sulitjelma Igneous

Complex of the Middle Koli in t he Sulitje lma area in the cen

tral Scandinavian Caledonides. Alth ough the lower par t of

th e KNC in th e Paltsa area shows similarities wi th a typ ical

Lower Kbli stra t igraphy, wi th alternatin g quartz-mica schists,

graph iti c schists, qu artzites , marbl e and qu artz- keratophy

res, it could equally we ll represent part of th e Middle Koli

Nappe st rat igra phy.

Tectonic evolution of the Rohkunborri
Nappe
The sedimentat ion of the Njunis Group is th ou ght to have

sta rted during the Neoproterozoic in rift -related extensi onal

basins along the Baltoscandi an passive margin . Evidence for

crustaI exte nsion includes normal faults and early boudin

age found within the meta sediments of t he Njunis Group.

Furthermore, intense dyke int rusion (60-70% dykes in some

places) demo nstra tes that th e conti nenta l margin has expe

rienced a large amount of extens ion .

Quartzitic to quartzo-fe ldspathic metasediments proba

bly orig inated in low-energy fluvial or shallow-shelf environ

ments, whereas the marb les and dolomites of the Njun is

Group possib ly represent a carbonate platform.

The extensive sea po lite depositswi thin the Njunis Group

are thought to have form ed through metamorphism of mar

ine evaporites, a pro cess seen in other areas with seapoli te
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deposits (Serdyu chenko 1975, Kwak 1977, Vanko & Bishop

1982, Ortega-Gutierrez 1984, Svenning sen 1994b).This sug

gests that part s of th e Njunis Group were depos ited in eva

po rite basins, but it does not exclude th e possib il it y tha t

some of the seapol ite, particularly that associated wi t h dy
kes,may be of magmatic or igin .

The Rohkunborri Nappe as part of the rifted
Baltoscandian margin
St rati graphical and sedimentological st ud ies (Kumpulainen

1980, Kum pulai nen & Nystue n 1985) indicate that the clastic

wedge th at was deposited in rift-related basins along the

thinned Baltoscandian marg in, during Neoproterozo ic to

Early Cambria n t ime, now found wi thin the auto chthon and

the Lower and Midd le Allochthon, can be divided into th ree

info rmal units: a thick, lower, mainl y fluvia ti le un it, a midd le

glacial unit (Varangerian) and an upper flu viat ile and shal

low-mari ne unit of Late Vend ian to Ea rly Cambrian age.

Correlat ion of the Njun is Group w ith th e above-mentio

ned units of Kumpu lainen & Nystuen (1985) is not possib le.

The former con tai ns considerably more carb onate material

than any of th ose defined by Kumpulainen (1980) and

Kump ulainen & Nystu en (1985), probably due to its dep osi

tiona l env ironment being nearer to th e outermost part of

t he Balto scandia n passive margin.

Based on litholo gi cal sim ilar it ies, a correlation is drawn

between the cale-silicate bearing dolo mites of the

Bangfjellet for mation and th e Baddus carbonate forma tion

of t he Vaivvancohkka Nappe (KathoI 1989).The Baddus lim e

stone (Kulling 1964) at its type localit y south of Lake

Tornetrask is also similar to th e carbo nates of the Bangfjellet

formation .

It does not seem possib le to correlate uni ts wi thin the

Sarektjakka Nappe (Svenningsen 1993) and the Vaimo k Lens

(Zachri sson & Steph ens 1984) wi th uni ts of t he Njunis Group,

alt hough evapori tes wi t hin th e Njunis Group may sugg est a

correla tion wit h parts of th e Spika Formation (Svenningsen
1994b) in the Sa rek area. The Tsakkok Nap pe (Stephens &
van Roermund 1984, Kullerud et al. 1990,) contai ns quartzit ic

to quartzo- feldspathic metasediment s and a substanti al car

bonate compo nent, as well as rocks interme diate between

quartz- and carbo nate-rich varieties, and is considered to

originate from the outermost edge of the Balto scand ian

margi n.A lit hostra ti graphic correlat ion between part s of th e

Njunis Group and the Tsakkok rocks is suggested here.

Nevertheless, major di fferences should be emp hasised: (1)

th e Njunis Group has escaped the high-P metam orp hic

event found in th e Tsakkok Nappe; and (2) the Tsakkok

Nappe does not conta in the characte risti c sheeted dyke

comp lexes of the Rohkunborri Nappe.

It is pro bable that the Rohkunborri and Tsakkok Nappes

represent a mo re oceanward segment of the Baltoscandian

passive margin than th e Sarektjakka and Vaimok Nappes, i.e.

each successively hig her tecton ic unit represen ts a more

oceanward part of t he margin. However, the first three nap-
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pes must have originated further out on the marg in th an the

Vaimok Nappe (Andreasson 1994). Meta -evaporites are

found in several thrust sheets derived from the

Balto scand ian passive margin (Kump ulaine n 1980, Nystuen

1980,1 987, Kumpulainen & Nystuen 1985),but most of th em

are magnesite deposits wi t hin dolomites.Seapol ite depos its

wit hin the Sarektj akka Napp e (Andreasson 1986a,

Svenningsen 1994b) might have th e same orig in as the sea

pol ite rocks of t he Njunis Group, although the magnesite de

posits found in associat ion wi th the sea polite deposits in the

Sarek area have not been observed in the Indre Trom s area.

The rift event
The sedimentary succession of the Rohkunborri Nappe has

been interp reted to represent th e outermost part of t he

Baltoscand ian mi ogeocline. Furt hermore, mafic dyke

swarms intruding th ese sediments have a tr ansit ional (T

MORB) to norma lly depleted (N-MORB) geochemistry, pro

bably representing genera tion in a transitional sett ing bet
ween continental and oceanic crust (Stolen 1994b). Field re

lationships suggest that dyke intrusion occurred during

crustal extensi on as the sediments accumulated in actively

subsiding rift basins.

The pet rochem istry of the Rohkunborri Nappe dol erites

shows similari t ies wit h dyke swarms within the

Vaivvancoh kka, Sarektj akka and Tsakkok Nappes (Stolen

1994b), and th e Corrovarre nap pe in North Troms (Robert s

1990). A modern analogue would be th e Terti ary volcanites

fou nd on th e Verinq Plateau wh ich is sit uated on an exten si

vely thi nned conti nenta l crust close to the transit ion zone

between cont inenta l and oceanic crust (Viereck et al. 1988).

It seems likely, t herefore, that the rift magmatism of th e

Rohkunborri Nappe was produced contemporaneously with

a continuous rifting of th e Baltoscand ian passive margin du

ring the opening of the lapetus Ocean. Age determinat ions

discussed in Stolen (1994b) suggest a possible age of - 600

Ma for the intrusi on of the mafic dykes of the Rohkun borri

Nappe. This age is similar to the 573±74 Ma (Sm-Nd) date

obtained for t he mafic dykes w ithin th e Sarektjakka Nappe

(Svenningsen 1994a), and th e age of 582±30 Ma (also Sm

Nd) fo r th e dyke in the Corrovarre Napp e (Zwaan & van

Roerm und 1990). These ages are slightly younger tha n the

ca. 650 Ma age of the Ottfjall dol erites (Claesson & Rodd ick

1983) which probably represent an earlier stage in th e multi

stage rift magmatism along the Baltoscandian margin

(Andreasson 1994). Thus, th e dyke swarm s of the

Rohkunborri,Vaivvancohkka and Sarektjakka Nappes,aswell

as th ose in the Corrovarre Nappe, probably express a later

stage of t he lapetan rift mag mati sm recorded within the

Scand inavian Caledon ides.

A cor relation between th e evolution along the
Baltoscand ian margin and th e Laurenti an margin is not at
tempted here since recent palaeom agnetic evidence

(Torsvik & Trench 1991, Torsvik et al. 1991, 1995) indicates

th at the Baltoscandian marg in probably did not face the
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Laurent ian margin in Late Precambrian - Early Cambrian

time.

Summary and conclusions
The Altevatn - Maskanvarri area consists of a stack of far

t ransported thrust sheets emplaced over autochthonous

sediments (Dividal Group) which unconformably overlie the

Precambrian crystalline basement rocks.The allochthon can

be divided into those thrust sheets derived from the

Baltoscandian margin (Malselv Nappe and the SNC) and tho

se represent ing outboard terranes (KNC).There is a general

wedging out of the SNC northwards in the study area to

wards the Tjuotjmer area, close to the three-nation border

point Trerlksreysa.

The upper part of the SNC is represented by the

Rohkunborri Nappe where in do lerite dykes, commonly seen

as sheeted dyke complexes,form a major part (up to 70 %).

The sedimentary succession of the Rohkunborri Nappe,

th e Njunis Group, was deposited in a platformal environ

ment, including a carbonate platform and marine evaporite

basins, along the outer part of the Baltoscandian passive

margin during the Late Precambrian to Early Cambrian.

Seapolite deposits were formed through metamorphism of

mar ine evaporites. Evidence of extensive contact metamor

ph ism (garnet-diopside-calcite skarns) can be found close to

do lerites wi th in the calcareous sediments of the Njunis

Group . The rift magmatism within the Rohku nbo rri Nappe

probably represents the last stage of lapetan rift magma

tism in th e Scandinavian Caledonides.

A polyphase tecto nothermal history is recognised in the

area, involving a pro bable Late Cambrian - Early Ordovician

event related to the formation of eclogites, found only with

in the lower parts of the SNC, and a later Scandian event that

has affected all units in the area. The interior parts of the

Rohkunborri Nappe have escaped the high-P metamorphic

event that affected parts of t he SNC and no evidence of

eclog ite-grade metamorphism has been fou nd within this

nappe .

Due to the deep erosion al level and good exposure, th e

segm ent of th e ancient Baltoscand ian passive margin found

wi thin the Rohkunborri Nappe represents a good example

of a part of a rifted passive margin closest to the continent

ocean transition zone.Thus, this tectonic unit provides struc

tural, sedimentological and petrological data from a paleo

geographic setting that is generally not accessible in com

parable modern environments.
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