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Stratigraphy and Structure of the Northe
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In the nosthern districr of che Repparfiord—Komaghord Window, supracrastal and
incrusive rocks of Early Prorerozoic age are unconformably overlain by a chin sequence
of Vendian sediments. Buth of these units are overthruse by allochehunous rocks of che
Caledonian Kalak Nappe Complex. The Proterozoic basement 15 composed of greenstone
lavas, wffs and sediments of the Raipas supergroup and intrusions of the Raudfell Suire,
regianally metamorphosed ar greenschise facies during the polyphase Svecokarelian
Oreogeny, ¢, 1840 Ma. The c. 8 km chick supracrustal sequence is divided inco four groups
and eleven formations on a lithoseratigeaphic basis, The lithological characteristics of
these units are described and compared with rocks of similar age elsewhere in N. Norway.
The stracigraphy and sedimenrology of the thin (<200 m thick), surochehonous,
fVendian cover sequence is also described. The Caledonian Oreogeny resulied in complex
deformation of the autachthonous cover as well as considerable reactivation of the
underlying basement
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Introduction

The Komagfjord (Reitan 1963} or Repparfiord—Komagfiord (Ofredahl 1980)
Tectonic Window forms a large (c. 910 km?) basement culmination within the
Caledonides of West Finnmark (Fig. 1). The first derailed investigation of the
districe was by Reitan (1963), who delimited the boundaries of the window and
described the main lithologies present. Earlier investigations had been of a more
localised, reconnaissance nature, particularly concerned with the sulphide miner-
alisation in the Precambrian Raipas rocks (Reusch er al. 1891, Wite 1907, Vogr
1907, Strand 1952, Vokes 1957).

Reitan (1963) informally divided the Precambrian rocks into two groups, the
Repparfiord and Saltvann groups (Fig. 2). The Repparfjord group comprises
greenstones and sediments (Holmvann formartion), overlain by quartzitic sand-
stones of the Doggeelv formartion, which in turn is partly gradational upwards into
grey shales and sandstones of the Lomvann formation. In the viciniry of the
Vargsund, Reitan distinguished units of dolomitic and quartziric sediments which
he believed ro be an integral part of the Holmvann formation. He correlated the
overlying black slates and phyllites of the Kvalsund formation with the Lomvann
formartion. which he was able to map along the east and south-east margins of the
window (Fig. 3).

The Salrvann group includes the distinctive metasandstone and conglomerate
sequences of the Steinfiell formation, which contains the copper sulphide
mineralisation at Ulveryggen, and the overlying Djupelv and Fiskevann formations
(Fig. 2). Reitan was unable to determine the stratigraphic relationship between
the Saltvann and Repparfjord groups and postulated faulted contacts, although
he believed thar the Saltvann group was the younger because it contained clasts
of lithologies similar to those in the Repparfjord group. He introduced the name
Raipar suite to embrace these two groups of supracrustal rocks. He also described
the metamorphic and structural history of the Raipas suite and various intrusive




STRATIGRAPHY AND STRUCTURE 2

% Granulite |
rComplex s

FINLAND
e ; ,I T f ’ FE-F 3
i st .: i, 'Eastern @7@{:’&?
AL 2Dsueracrustats g ;
7 | T K%g
e i st

o P

Caledanian cowver
“ Tarafjord, Vestartana Groups and [T : Galssa, Lakseljerd Nappes and Kalak M&pps Complaa
A gtk s { 1 i b ttrends banpath the Caledanian cover

Proterozoic basemoent

Karslian of Finnmark Windaws Karafian Supeacrustals of Finnmarksvidda Pra-Karelion Basal Gooiss Comgplox
| E | Metasardatonss i J Metasandsicnes L | Granitic gnaiss
2kl — el
1 Prat lit
Pallic. carbonate matasadisants D Palitic, carbonabe modeaeoemans Efr.? 5 rotorozole Laptand Grandlite: Complas
Ky \'-; Duartz-laldapar gnoias
l:_ Basic metavolsanics FET= ‘
Vs # ! | Pierific metavobanics
[ | soma i '_|t. Granodiorilic gnoms, migmalite
<] Immature clastics. conglomerntes, F —l Basic metavolcanics, =
s} mome lavas, lulls oo, L] some milagec r ] Gramulite
Plutonic intrugions 0000000000 e 1 |
|:T' '''''' Quartsfe!Conglomarata
: —| Gabbro, poridatite s1c. L T Thruat

=
r_~ | Quariz-lekspar gnaiss
L= ] A4 ¥ Malor Suoconarelion anticlinersyreking

C+0 | cranite, rondhjemie ate,
Fig. I. The Precambrian basement of West and Central Finnmark, Data from 1.1 m Geological map
of Morway; 1:250,000 Greological map-sheers Hammerfese, Karasjok, Enoncekio; 1:250,000
Actomagnenc map-sheers Hammerfese, Nordreisa, Kisrrand: Holmsen et al. (1957}, Wennervirm
(1969, Gaueer (1977), Oftedahl ( 1980).




4 TIM PHARAOH. DONALD RAMSAY AND @YSTEIN JANSEN

rocks (ultrabasics, gabbros and trondhjemites) emplaced during a Precambrian
orogeny, which he suspected was of Svecokarelian (Middle Proterozoic) age.

In separate publications, Reitan described the structure of the Ulveryggen area
(Reitan 1958) and revised the correlation of the Doggeelv and Lomvann
formations, suggesting they might be equivalent to Eocambrian sediments in the
Alta district (Reitan 1965). Prior to Reitan (1963), most workers appear to have
referred to the window as the Repparfjord Window (eg. Vokes 1957}, a term
which reflects the economic focus of the districe and has historical precedence.
Oftedahl (1980) introduced the name Repparfjord—Komagfiord Window, which
has many advantages. However, for reasons of brevity and because the name is now
firmly entrenched in the literarure, we refer o the districe in this publication as
the Komagfjord Window or more simply, the window. Rhodes ( 1976) described
the geology of a small area of the window west of Skaudi.

This paper summarises the stratigraphic and structural resules of our mapping
in the norchern districe of the window during the field seasons 1972-1977, The
mapping was carried out using aerial photographs at 1:20.000 scale and
provisional editions of 1:50.000 scale NGO rtopographic maps (series M711,
second edition) on which geographic fearures were not named. A revision of the
stratigraphic nomenclature (Fig. 2) carried out by Pharaoh (1980) utilised much
of the rerminology informally established by Reitan (1963), as well as erecting
new formartion names on the basis of geographic names used on series M7 11 first
edition maps. At a very late stage in the preparation of the manuscripr, the final
colour printed version of M711, second edition, with geographic names became
available to us. Unfortunately, so many of the former geographic names have been
changed on the new maps that it has proved impossible o define formally much
of the old nomenclature. Accordingly, the new seratigraphic nomenclature
established in this paper and formally defined in the appendix urilises geographic
names from the new ropographic maps (Fig. 2). The loss of lithologic names
informally established by Reitan (1963), e.g. Steinfiell formation, Djupelv
formation, Fiskevann formation and Doggeelv formation, is particularly unforru-
nate bur unavoidable if these stratigraphic units are to be formally defined.
Moreover, as the 1:30.000 geological maps eventually to be published by NGU,
will be based on the new NGO topographic maps, a revised lithostratigraphy
adopting the new official names is clearly warranted.

Stratigraphy of the Early Proterozoic Raipas Supergroup

Our investigations have revealed that the Repparfjord group of Reitan (1963) is
a compound stratigraphic unit, containing sequences of Karelian (Early Prorero-
zoic) and probable Vendian age, and is thus considered invalid. The Holmvann
formation of Reitan (1963) is now elevated to the status of a group and referred
to as the Holmvatn Group. Greenstone lavas and dolomitic /pelitic metasediments
in the Vargsund district which Reitan (1963} included in his Holmvann formation
are lithologically distinct, and are correlated with the Nussir and Porsa Groups,
respectively. The Kvalsund Formation is shown to be an integral component of
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Fig. 2. Usage of seratigraphic nomencliture in the norchern part of the Repparfiord—Komagfjord
Window.

the Porsa Group (Fig. 2), and cannot be correlared with the Lomvann formation
(Reitan 1963) which is probably of Vendian age (Pharach 1980). The Salevann
group (Reitan 1963) is retained (Saltvatn Group) although it now includes the
Doggeelv formation of Reitan (1963). The combined thickness of the Early
Proterozoic Holmvarn, Saltvatn, Nussir and Porsa Groups is at least § km, We
consider that the Raipas system (Dahll 1868), Raipas Formation (Holtedahl
1918), Raipas Suite (Reitan 1963), or Raipas Group (Gautier 1977, Fareth 1979)
should be elevated to the status of a supergroup, in accord with the recommen-
dations of the International Stratigraphic Guide (Hedberg 1976).

HOLMYATN GROUP

Rocks of the Holmvarn Group outcrop extensively in the southern half of the
Komagfijord Window (Fig. 3) but occupy only a small area of Plate 1.
Reconnaissance mapping (Jansen 1976, Pharaoh 1980) has revealed that the
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lithostratigraphic schemes used by Beitan (1963) and in this work.

Holmvarn Group consists of a thick (at lease 3 km) sequence of highly immacure
metasediments, e.g. polymict conglomerates, volcaniclastic sediments, feldspathic
sandstones etc., interbedded with metavolcanic horizons of basic and intermediate
composition. As Reian (1963) recognised, most of the Holmvam Group was
complexly deformed and metamorphosed under upper greenschist or epidore-
amphibolite facies conditions during the Svecokarelian Orogeny, Most of the
lithologies are schistose and heavily recrystallised.

Although intense deformarion has led to widespread transposition of the
depositional fabrics, primary textures are usually sufficiently preserved to permic
lithological mapping and three formations can be distinguished. These, however,
are not distinguished in Plate I, and are described only briefly below.
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Fig. 4. Loose boulder of polymice metaconglomerate from the Markfiell Formation, Pebbles of
granite, granicic-gnesss and vein quarce are liccle deformed, while clasts of greenstone are steongly
flartened within the schistose marrix

Markfiell Forneation

Nowhere in the Komagfiord Window is the basement to the Karelian supracrustal
sequence exposed, as recognized by Reitan (1963). The lowest unit of the
Precambrian seratigraphy is the Markfiell Formarion, a chick unic of polymict
conglomerates interbedded with subordinate horizons of poorly sorted volcaniclas-
tic sediments and metavolcanics particularly well exposed on Markfjell (FD
119012}, ourside the area described here. This lithology was firse described by
Holtedahl (1918) who estimated chae at least 200-300 m of 'greenstone
conglomerate” were present in the Korsfiord district. Pharaoh (1980) estimated
that a much greater thickness was present, perhaps as much as 1300 m, with no
base exposed. Jansen (1976) included this conglomerate within the upper parc of
his Store Lerresfjord Formation bur we consider it preferable to give the
conglomerate separare formanonal starus,

The polymice conglomerates (Fig. 4) of the Markfiell Formation contain well
rounded clasts of greenstone lithologies, quartzo-feldspathic schist and boulders
of gneiss and granite which occasionally exceed 1m in diamerer. Bedding and other
sedimentary structures are rarely recognisable alchough this may be a consequence
of intense tectonic deformation (Jansen 1976, Pharach 1980), The martrix consists
mainly of quartzo-feldspathic clastic marterial with a vanable admixture of
volcanogenic material, and the clasts are for the most part matrix-supported.

Batdalely Formation
The Markfjell Formarion passes up conformably into the Bdrdalselv Formation,
in which conglomeratic lithologies are absent, The sequence is mainly composed
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Fig. 5. Basic metaruffites of the Bardalselv Formanion near Angelvann, The primary layering is
pamially ranspesed to a rectonic fabeic {5k} and folded by later folds (F;k),

of quarrzo-feldsparhic schists, some of which contain cross-bedding. The upper
parc of the formation is dominated by amphibolitic schists which may display
graded layering (Fig. 5) and amygdales. Thin beds of dolomite up to 25 cm thick
are interhedded wich the amphibolites east of Holmvarn and on the eastern slopes
of the @vre Ariselv Valley. All of these lithologies show strong facies variation,

The strong deformation which has affected the Bardalselv Formartion leads to
difficulty in calculating its primary stracigraphic thickness. In the vicinity of the
headwarters of the Bardalselv, to the south of the area described here, the formation
1s of the order of 700 m thick. Geochemical analysis of the amphibolitic schists
has shown thar these lichologies were probably lavas and ruffs of basalric and
andesitic composition prior to metamorphism (Pharach 1980).

The Batdalselv Formation is a partial equivalent of the Angelvann Formation
of Jansen (1976). As the lateer is cruncated recronically by the Lerresfjordelv Fault,
it cannor be considered an adequartely defined strangraphic unie. Rhodes (1976)
recognized two members within the Holmvann formation of Reitan (1963} in the
area south-west of Skaidi, mostly composed of clastic sediments and metavolca-
nics, These also must be partial equivalents of the Bdrdalslev Formation.

Magerfiell Formation

The uppermost formation of the Holmvatn Group is a sequence of metabasaltic
lavas frequently containing pillow texture, with subordinate horizons of mafic
volcaniclastic rocks, The formation is highly variable in thickness, attaining ies
thickest development in the vicinity of Magerfiell (LU 906127) where it is abour
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1000 m thick, but thinning easewards towards Arisvarn and westwards towards
Indrevatn where it is locally absent. Geochemical analysis shows chat che
metabasales were of tholeiitic composition priot to metamorphism (Pharaoh
1980).

Interpretation

The strong polyphase deformation and metamorphism which chis sequence
suffered during the Svecokarelian Orogeny hinders sedimentary facies interpre-
tation, The poor sorting of the Markfjell Formanion conglomerates, rogether with
the scarcity of sedimenrary struceures and the evidence for matrix-support suggests
that they may have originated as debris-flow deposits. The presence of very large
boulders of gneiss and granite implies the existence of a nearby, possibly
fault-bounded source area composed of these lithologies. Volecanic activity was
spasmodic throughout the deposition of the Holmvarn Group, yielding both the
tuffaceous component of the martrix fraction and greenstone clasts in the
conglomerates, and eruptive tuffs and lavas in the upper part of the sequence. The
environment of deposition appears to have been subaqueous in view of the presence
of sporadic carbonare development, rarely preserved cross-bedding in sediments
and pillow-structure in lavas, alchough evidence for the depth of water is equivocal.
The vesicular volcanics may have been erupted in quite shallow water. The local
absence of the Magerfjell Formarion is here considered to be a consequence of the
unconformity recognized by Reitan (1963, 1965) at the base of his Doggeelv
formation.

SALTVATN GROUP

The Saltvann group, as originally defined, comprises three formarions, the
Steinfiell, Djupelv and Fiskevann formations (Reitan 1963). This group is now
formally named the Saltvatn Group, in accordance with modern Norwegian usage.
Although Reitan described the contact of the Salevann group and his Holmvann
formarion as being everywhere tectonic (Reitan 1963, p. 21) this is. in fact, only
locally the case. It is possible to demonstrate that the Saltvarn Group overlies the
Holmvarn Group in the area south-west of Ovre Salcvacner (FD 085105) where
the contact berween the two groups is folded in a major upward-facing coupled
fold with a wavelength of 1.5 km., Cross-bedding in the Saltvatn Group is well
preserved and youngs away from a primary depositional contact with the
Holmvarn Group (Plate 1), clearly demonstrating thar the lareer is the older of
the two groups. On the northern flank of Magerfjell, the contace is deformed by
folds of near isoclinal style, although the age relationship is stll demonstrable,
South of Ulveryggen mine, the primary nature of the contact has been obscured
by high strain and is tectonic, with the local developmene of mylonite, as
recognized by Reitan (1963).

Ulveryps Formation
The Ulverygg Formation is a sequence of white or grey, lithic, feldspachic and
quartzitic sandstones and polymict conglomerates at least 1000 m chick. This unic
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Fig. 6. Trough cross-bedding in quartzitic memasandstones of the Ulverygg Formation near
Lilverygeen mine.

was originally informally named the Steinfiell formation (Reitan 1963) bue
continued usage of the term on a more formal basis would be highly confusing
in view of the revision of geographical place names carried out in the second edition
of series M7 11 topographic maps (see appendix for further details).

Conglomerares are most common in the middle part of the formarion,
particularly in the vicinity of Hansvatn where they form massive lensoid bodies
up to 500 m thick and exhibit rapid lateral facies variation. The clasts are
sub-rounded o rounded pebbles of vein quartz and greenstone up to 10 cm in
diamerer, set in a quartz-rich sandy matrix. The relative abundance of these clase
types varies from place to place. In the vicinicy of Ulveryggen mune, thin
grain-supported conglomerate beds ocrur at the base of well developed fining-
upward cycles 0.3-2 m thick. Typically, 10-15 cm of conglomerate is followed
by coarse-grained trough cross-bedded sandstones (Fig. 6) which may fine
upward into pale greenish or greyish siltstones. Occasionally the sandstones are of
quartzitic purity. In the Hermannvaen districe the Ulverygg Formation 1s mare
massively bedded and trough cross-bedding is less common,

Palacocurrent directions were determined from trough cross-bedding in the
lower half of the Ulverygg Formation at several localities from Hansvatn in the
west to Ulveryggen in the east. The data were corrected for tecronic dip by rotation
on a Lambert equal-area stereonet and are ploteed together in Fig. 7. The combined

Fig. 7. Schematic lithoseracigeaphy for the Salovarn Group in the vicinity of Salovamene. N.B. —
Individual beds shown are not to scale thickness,
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data show a bimodal tendency indicating deposition by currenes flowing from west
and north-west, mirroring the partern seen in individual ourcrops (Pharaoh 1980).

The contact berween the Ulverygg Formarion and the overlying Dypelv
Formation is transitional in narure, as noted by Reitan (1963). At the base of the
transition member, dark green sandstones with or withour pebbles of vein quarrz
are intertbedded with white or greyish lichic sandstones of Ulverygg type.
Considerable facies variation 15 evident in outcrop, and there are numerous
examples of scour-and-fill. Towards the top of the 100-150 m-thick transition
member, green sandstones and polymict conglomerates, typical of the majority of
the Dypelv Formartion, are dominane (Fig. 7).

Dypelv Forniation

This unit was originally named the Djupelv formarion by Reitan (1963) buc chis
stream is now known as Dypelva on the second edition of series M7 11 topographic
maps. The unit is formally defined in the appendix.

The formation consists of a monotonous sequence of poorly bedded green
polymict conglomerates and thin interbedded sandstones. Most of the clasts in the
conglomerate are pebbles, cobbles and boulders of metabasaltic lava, metaruffite
and vein quartz, the former up to 35 cm in size, Rare pebbles of quarczite, jasper,
dolomite and intermediare voleanic rocks also occur. All of these lithologies are
present in the underlying Holmvatn Group. The clasts are sub-rounded tw
sub-angular in shape and ser in a poorly sorted schistose marrix composed of
greenstone fragments and quartzo-feldspathic material. These pebbles are inva-
riably orientated with their long axes parallel to the schistose foliation, indicaring
distortion during deformation. The lower pare of the sequence is dominated by
massively bedded unirs of poorly sorted, matrix-supported conglomerate typically
1=10 m rhick, Mose of these conglomerates are poorly graded, but some shown
reverse grading, coarsening towards the top of the bed. Erosional bases are racher
common. Sandstones with cross-bedding are impersistently developed in the lower
part of the sequence but become increasingly abundant and chicker towards the
top of the sequence, the whole assemblage displaying an overall fining-upward
tendency. Some of the conglomerates in the upper part of the formation are better
organised and may show grain support.

The Dypelv Formation exhibits marked thickness variation (Plate 1). At the
western excremity of its outcrop, it is apparently 2500 m chick, bur thins markedly
to about 800 m on the sourh flank of Nussir. This may well reflect primary
thickness variation but 15 mainly a consequence of deformation, wich thickening
in the hinge of the Nussir structure and strong attenuartion on its limb. The original
thickness was probably abour 1100 m as shown in Fig. 7,

Stangvatn Formation

The Diypelv Formartion passes up fairly sharply into the Stangvatn Formation, a
sequence of purple polymict conglomerates and arkosic sandstones, This formarion
was orginally named the Fiskevann Formation by Reiran (1963) bur more tormal
usage of this name would cause confusion in view of the revision of geographical
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Fig. 8 Channel with irregular, erosional base cut in parallel and trough cross-bedded sandseones
and infilled by conglomerate. Stangvain Formation, near Nedre Salevarn,

names on the revised edition of series M7 11 topographic maps (see appendix for
further derails). We propose thar cthis unit be formally named the Stangvarn
Formarion.

The conglomerates are dominated by clasts of purplish-grey coloured micro-
phyric lavas of dacitic composition, The source of these highly distincrive
porphyrite clases has not so far been recognized within the Precambrian of northern
MNorway, as noted by Retran (1963).

The sequence is dominared by ar least 3 major-scale fining-upward cycles (Fig,
7)., each 100=300 m chick. Ac the base of each cycle, grain-supported conglo-
merates (), 5—4 m thick, frequently wich erosional bases (Fig. 8). fine upwards into
thinner interbedded unics of crough cross-bedded arkosic sandstone. The ratio
of conglomerare to sandstone decreases in the upper part of each major cycle, where
trough cross-bedded and parallel-bedded arkosic sandstone are dominant. At the
top of the second major cycle, silty sediments contain rare mudcracks, and
intraclasts of shale and siltstone are found wichin the sandstone. The upper part
of the chird cycle, shown separately on Plate 1, consists of well-cleaved purplish-
grey arkosic sandstones and siltstones and is virtually conglomerate-free,

Thin-section analysis reveals that the carious weathering nature of these arkosic
metasandstones is a consequence of their carbonare cement.

Palacocurrent data deduced from trough cross-bedding in the lower part of
the formartion in the area south-east of Stangvarn are presented in Fig. 7. The data
are clearly bimodal in orientation but it is not possible to distinguish berween
transport to north or south. Fortunately, two complete channel bodies were
discovered which originally had palaeoslopes towards the north, indicatinga
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southetly provenance for the Swangvatn Formation. The original depositional
thickness of the Stangvatn Formation was probably abour 600 m, although
considerable variation occurs berween the hinge and the limb of the Nussir fold,

Diig'gefakka Formation

This formation was originally informally named the Doggeelv formation by Reitan
(1963). The stream Doggeelv is renamed Diig'gejikka on the second edition of
series M7 11 maps and it is preferable that the formation should be formally named
following the present geographical usage.

The Doggeelv formation was included within the Repparfjord group by Reitan
(1963), bur was subsequently correlated (Reitan 1965) with the Bossekop Group
which unconformably overlies the Raipas rocks in the Al districe (Fayn 1964).
The formation, which is only exposed over a small area of Plate 1 (Fig. 3), has
been shown to unconformably overlie the Holmvatn Group (Reitan 1965, Rhodes
1976, Pharaoh 1980).

The Ddg'gejikka Formation is a monotonous sequence of white quarczitic
metasandstones at lease 1500 m thick. The assemblage is massively bedded,
typically on the scale of 10—40 ¢m. The sediment is very well sorted, the only
impurities being grains of muscovite mica and sodic feldspar, both now in the form
of metamorphic porphyroblasts. Thin and impersistent pebbly lenses with clases
of vein quartz, chert and occasionally acid banded gneiss have been reported from
the lower part of the formarion (Reiran 1963, Rhodes 1976), bur are racher rare.
In the valley of the Repparfjordelv, south of the area described here, sedimentary
structures are well preserved and include parallel bedding and planar cross-
bedding, the latter indicating a remarkably persistent wnimodal pattern of
sediment transport towards the south-west (Pharach 1980,

The apparent low grade of deformation exhibited by the Dig'gejikka Formarion
is extremely deceptive, however. The formarion, in fact, exhibits a polyphasal
deformation history comparable with that found in the underlying Holmvarn
Group (Rhodes 1976, Pharaoh 1980). The Dag'gejakka Formanon is overlain
with strong angular unconformity by the much less deformed Lomvatn Formation
along the Dag'gejikka iself (Rhodes 1976, Pharach 1980). The contact is not
therefore gradational as suggested by Reitan (1963}, p. 17, nor is the stratigraphic
top of the formation exposed. We consider that the Dag'gejakka Formation is part
ot the Precambrian Raipas Supergroup and do not support correlation of the
formation with the Upper Riphean Bossekop Group (Feyn 1964) of the Al
district, as suggested by Reitan (1965) and Roberts & Farech (1974).

Mapping has revealed rhar the Dig'gejakka and Ulverygg Formations are at a
comparable structural and stratigraphic level within the Komagfiord Window
(Pharach 1980}, forming the envelope of a major F k anticlinal fold wich the
Holmvarn Group in the core (Fig. 3). Both formarions are thick (c. 1,5 km)
sequences of massively bedded metasandstones and quartzite, with subsidiary
conglomerate. Palaesocurrent directions within the formations are different bur nor
discordant (Pharach 1980}, R. Hovland, while mine geologist at Ulveryggen
Mine, mapped the Repparfjord districe in connection with prospecting work and
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considered the Doggeelv and Steinfiell formations of Reiran (1963) w be
time-equivalents (R. Hovland, pers.comm. 1976). Rhodes (1976), working
independently, came to the same conclusion. We also favour correlation of the
Dig'gejikka and Ulverygg Formations and therefore include the former in the
Salevarn Group as well as the laceer,

Interpreration

Mapping shows that the Saltvatn Group locally oversteps the Magerfjell Formation
to rest upon the Birdalselv Formation. This is believed to be a consequence of an
erosional unconformity at the base of the Saltvarn Group, although the angular
discordance is unlikely to be very great. A similar discordance has been described
by Reitan (1963, 1965) ac the base of the Dag'gejikka Formacion along the
southern boundary of the Holmvatn Group ourcrop.

The Saltvarn Group is interprered as a thick (ca. 3 km) sequence of clastic
sediments deposited under predominancly fluviatile conditions, The moderately
mature Ulveryge Formation appears to have been deposited by braided screams
flowing from a siliceous source area to the west and north, probably fault-bounded.
The general relationships suggest the development of a braidplain environment
(Allen 1975), periodically and locally disturbed by che incursion of alluvial fans
which are preserved in the form of lensoid conglomerate bodies. The Dypelv
Formarion reflects the change to a new source area, dominated by greenstone
volcanics. The predominance of coarse conglomerates and poor sorting indicate
that this source was rather closer than thar of the Ulverygg Formartion sediments.
The matrix-supported conglomerates in the lower part of the sequence may have
been generated as volcaniclastic debris flows in a terrestrial environment, Rhodes
(1976) has suggested that some of the conglomerartes are fanglomerates produced
by subaerial mudflows on alluvial fans. Interbedded sandstones were probably
deposited by braided streams reworking the surface of the fan, a process which
became increasingly important towards the upper part of the formarion. The
Stangvatn Formation again reflects a change of provenance, chis time to a southerly
source area dominated by intermediate and acid volcanic rocks. The environment
of deposition appears to have been similar to that of the Ulverygg Formation,
dominated by ephemeral braided streams. The large-scale cyclicity may reflect
rejuvenation of the source area by tectonic uplift,

Rhodes (1976) suggested that the Djupelv and Fiskevann formarions of Reitan
(1963) might be much younger in age than the Steinfjell formarion, possibly part
of a Caledonian depositional cycle. We find his arguments for a younger age
unconvincing, however, and in our view the sedimentological and structural
evidence (summarised by Pharaoh 1980) favour Reitan's interpretation of the
Saltvatn Group as a continuous sequence of Karelian age.

According to the map of Reitan (1963) the Dag'gejikka and Ulverygg
Formarions approach to within abour 0,5 km just south of Repparfjord. More
recent mapping by Rhodes (1976) incorporated in Plate 1, suggests that this
distance is closer to 2 km, as Reitan (1963) appears to have mistaken the coarse
clastic basal member of the Lomvarn Formation for the Ddg'gejakka Formarion
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in this district. Prior to Svecokarelian deformation, this distance would have been
even greater, perhaps as much as 8-10 km in view of the tight folding found in
the Ddg'gejikka Formation. Thus, although we agree with Reitan (1963) that
considerable lithological differences exist between the Ulverygg and Dig gejakka
Formarions, these differences may be reconciled by invoking facies variation.
Evidence for this is very clear in the Ulverygg Formation, as has already been
described,

The model proposed for the deposition of the Ulverygg and Dig'gejikka
Formations shares many similaricies with the sedimentological model proposed
by Rhodes (1976). The Ulverygg Formation is interpreted as less mature sediment
deposited in floodplains and minor alluvial fans flanking a faule-bounded upland
to the north-west, Most of the sediment was deposited in braided stream channels
winding across a coast-marginal braidplain, Just offshore to che south-east, the
more mature sandstones of the Dag'gejikka Formartion appear to have been
deposited in a shallow marine environment dominated by persistent long-shore
drift towards the south-west (Pharach 1980),

NUSSIR GROUP

Reitan (1963) correlated the greenstone lavas outcropping to the norch of the
Saltvann group with those to the south, in the Holmvann formation. He also
regarded the contact between the northern lavas and the Saltvann group as being
enrirely tecronic, invoking a layer-parallel thrust on the southern flank of Nussir
to explain the structural relationships there (Reitan 1963, Fig. 13B). More
recently, Jansen (1976) concluded that the greenstones of his Angelvann For-
mation, outcropping to the south of the Salevann group, could not be correlared
with the lavas of the north. Mapping by one of us (T.C.P.) has revealed that
although there is good evidence for a faulted contace from Hermannvatn in the
west to Nussirjav'ri, there is lictle evidence for a tectonic contact along the southern
flank of Nussir. On the contrary although it 15 not well exposed. this contace
appears to be a normal stranigraphic boundary (Pharaoh 1980) with a conformable
passage up from the Stangvatn Formation into the metavolcanic lithologies of
Nussir (Plate 1. Accordingly, we follow Jansen {1976) in concluding char the
lavas of Nussir cannot be correlared with che lavas of the Holmvarn Group as
defined above, and assign them to & new stratigraphic unit, the Nussir Group.

Krokvatn Formation

The lowest formation of the Nussir Group is exposed only along the southern flank
of Nussir (Plate 1). Most of the formarion is composed of tuffaceous greenstones
interbedded with thinner units of metabasalt (Fig. 9) giving rise to a highly
distincrive ridge and slack topography (Fig. 10) west of Fiskevarn (LU 963203).
A variety of types of tuffaceous rock are recognized. Ar several horizons, striped,
well-bedded, mafic tuffites are developed in units up to 30 m thick (Fig, 9). These
sediments are graded lichic sandstones in which vireually all the clastic material
is of mafic volcanogenic origin, interbedded with finer-grained material from the
same source. The lithic sandstones occasionally conrain thin lenses of quartz grains




STRATIGRAPHY AND STRUCTURE 17

Porsa Group
Disconformity?

m. ™
15004
FREQUENT
ERUPTIONS
INTO DEEP Fillowed flows of metabasalt
WATER 3
\ Svartfjell
Metahyaloclastite breccias Formation
(1000m+)
1000- Massive flows of metabasalt
FLOW UNITS
DOMINANT
Graded tuffites 3
FLOW UNITS
INCREASINGLY
ABUNDANT gqgf
Metadolerite sill
DISTAL e Krokvatn
VOLCANISM Massive flows of metabasalt Formation
Magnetite-rich metabasalt (700m)
VOLCANI- :
CLASTICS Graded and massive well
DOMINANT ] sorted tuffites in
UJ;__;L;:_ coarsening-upward cycles
I i Conformable upon
mx Saltvatn Group
3 @
T a
a o
S
Fig. 9. Schematic lithostratigraphy for the Mussic Growp in che vicinity of Nuossir,

derived from a non-volcanic source and may have erosional bases, while the finer
grained sediment often contains parallel- and ripple-lamination. Geochemical
analysis reveals that these ‘greenwackes’ have a bulk chemical composition closely
reflecting their basaltic ancestry (Pharach 1980). Interbedded with the tuffites are
less well bedded, but better sorted and generally coarser-grained green mafic cuffs,
composed of highly altered fragments of metabasale mostly less than 5 mm in size.
In some places, intraclastic blocks of bedded tuffs up to 1 metre across are found
in this lithology. Serpentinous fragmental lithologies are also found in this
sequence, usually unbedded. A thin unit of dolomite (3 m thick) is interbedded
with the tuffites near the base of the formation in the west. Intercalated with the
tuffs and ruffices described above are lensoid units of metabasaltup to 100 m thick.
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F.;él_ 10, Southern flank of Nussir, looking east rowards RL‘FI['I'.“HI.'IRL showing the distinctive Tidgt‘
and slack ropography an the Krokvarn Formation, Exposures in the foreground and the distant ridges
are composed of pillowed membasalr, while the poorly exposed slacks are developed on basalic
metatuffites.

Fig. 11. Undeformed pillow exrure in metabasaleic lavas of the Svartfiell Formation, summic of
M wssir.

The earliest flow units are massive, but pillow texture is commonly developed in
later flows. Only the first thin flow unit is obviously vesicular. Primary textures
such as grading, ripple-lamination, pillow textures and cleavage-bedding relation-
ships show that the 700 m thick Krokvatn Formation is right-way-up throughout.
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Svartfjel] Formation

This unit includes all the merabasaltic lavas exposed in the cores of prominent
anticlinal structures in the Vargsund district, forming the hills of Stortinden,
Segelnesfieller, Skinnfjeller and Mussir. The base of the formation is exposed anly
on the southern flank of Nussir, and is defined as the top of the highest tuffaceous
horizon of the Krokvatn Formation. On Nussir, the Svartfjell Formation consists
of a monotonous succession of metabasalt lava flows at least 1 km thick. Most lavas
show pillow rexture (Fig. 11), are non-vesicular and plagioclase-microphyric,
Intercalated with the pillowed flows are units of massive, unpillowed metabasalt,
and local thin horizons of metabasaltic ruff and meta-hyaloclastite breccia, The
lateer lichologies are well developed in the vicinity of the summir of Skinnfjeller
and north-east of Fiskevatn,

Inerpretation

The primary textures of the Nussir Group lavas and tuffs are well preserved and
indicate an origin by extrusive volcanism in a subaqueous environment, Tuffs and
tuffites of the Krokvarn Formation are interpreted as aquagene tuffs (Carlisle
1963) generared by the fragmenration of chilled basaltic lava in a submarine
environment., The specerum from hyaloclastite breccia to poorly bedded ruff and
well bedded, graded ruffite is considered to represent increased sedimentary
reworking of the fragmented basalt with distance from the source area. A small
amount of clastic quartz from some other non-volcanic source was also incorpor-
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Bl
Fig. 13. Seeomarolitic domes in dolomice of the Vargsund Formacion, near Tappen. The form of
the domes is emphasised by laminac of cherry quarrz

ated in the tuffitic sediments, The deprh of water in which the tuffs were deposited
is not known, The early vesicular lavas interbedded with tuffites containing a
dolomire horizon may have been erupred in relatively shallow warer. The later
lavas are non-vesicular and were probably erupted in deeper water.

PORSA GROUP

The map of Reitan (1963) shows extensive belts of carbonate and quareziric
sediments in the district adjacent to the Vargsund, Reitan did not recognize a
consistent stratigraphy within these metasedimentary units, however, considering
them to be interbedded with the merabasale, He did, however, differenciare a unit
of black graphitic slates overlying the greenstones which he termed the Kvalsund
formation, and correlared with his Lomvann formarion. Derailed mapping has
shown that a consistent stratigraphy does, in fact, exist for this metasedimentary
sequence, which overlies lavas of the Nussir Group and includes a number of
lithologies, ¢.g. shales and volcaniclastic rocks, not differentiated on Reitan’s map.

Vargsand Forsiation

Greenstones of the Nussir Group are discontinuously overlain by a grain-sup-
ported conglomerate containing sub-angular pebbles of vein quartz and jasper set
in fine-grained, phyllitic macrix. In most places this is chin, often a metre or less
thick, but it is particularly well developed at the northern end of Skinnfjeller, where
it is several metres thick. Cobbles of acid gneiss have been found in chis
conglomerate east of Neverfjord. As this basal conglomerate is relatively thin and
discontinuous it is not given separate formartional status but is instead simply
regarded as the basal member of the Vargsund Formation.
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Fig, 14. Massively bedded dolomire containing nodules of cherty quartz in the upper part of the
Vargsund Formation, SW of Finnvarn, Bedding is inverted on the overtumed limb of a major
Svecokarelian fold

The conglomerate passes up into a sequence of thinly interbedded limestones,
dolomites and purplish shales, some of which show ripple-lamination. The
remainder of the Vargsund Formation is composed almost entirely of dolomite,
the beds becoming thicker and more massive up the sequence (Fig. 12). The
dolomite is coarsely crystalline as a consequence of recrystallisation during
deformarion. Ripple- and parellel-lamination are occasionally found, revealed by
thin sandy laminae within the sediment. Original or little-modified bed thick-
nesses and sedimentary structures are well preserved in the crestal areas of the large
folds, but are obliterated in the highly serained limbs. Beds of planar cross-bedded
quartartic sandscone up to 60 cm thick occur within the dolomite ar cerrain
horizons. At a number of localities, domes produced by stromaroliric blue-green
algae (Fig. 13) have been identified. These are particularly well developed at a
locality about 2 km east of Kvalsund village (LU 897250). Here, on the crest of
the Tappen Anticline, the Vargsund Formation is about 250 m thick, and
stromatolites are best developed ar a horizon abour half way up the sequence. The
dolomite is finely laminated on a scale of (1,5-2 mm and the overall shape of the
domes 1s revealed by laminae of sugary white quartz. Most of the stromarolites
are laterally linked hemispheroids. Some Comopbyton-like domes achieve an
amplitude in excess of 30 cm. Nodules of cherty silica overgrow bedding and
sedimentary structures in the dolomite, particularly rowards the top of the
formation, where bedding-parallel layers and irregular veins of cherty quartz are
well developed (Fig. 14),
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Fig. 15. Erosional channel and slumping in laminated ruffaceous metasediments of the Biergav'n
Formartion, near Garg'o,

Kvaliund Formation

Mapping has revealed that the Kvalsund Formation (Reitan 1963) is a stratigra-
phically consistent two-sided formartion within the Porsa Group, overlying the
Vargsund Formation from Kvalsund in the north to Saraby in the west. It is
gverlain in turn by a sequence of volcaniclastic sediments, shales and carbonares
which we refer to as the Bierajav'ri Formation and which will be described below.
There is no evidence for an unconformity ar the base of the Kvalsund Formation,
and it was deformed for the first time by the same Svecokarelian Orogeny which
affected the underlying metabasalts and metasediments. Reitan (1963) and
Rhodes (1976) have correlated the Kvalsund Formarion with the Lomvatn
Formation. As will be shown below, however, the Lomvatn Formation reses
unconformably on the Kvalsund Formation in the vicinity of Storvarnet, so the
above correlation cannot be sustained.

The Kvalsund Formation is a greyish-black graphitic slate or phyllice, locally
rich in pyrite. It is a well cleaved, rather monotonous lichology with few
sedimentary structures visible excepr where silty laminae are present. It is difficule
to estimate the original thickness of the formation because of the well developed
slaty cleavage. As Plate 1 shows, the outcrop pattern of the Kvalsund Formartion
reflects considerable thickening of the sequence in the hinges of macroscopic
Svecokarelian folds, and strong attenuation on their limbs. Reitan (1963)
estimated the minimum thickness of the formation in the Kvalsund district to be
about 500 m. The formarion is rarher thinner to the south-west, and in the vicinicy
of Neverfjord appears to be completely absent as a consequence of erosion prior
to deposition of the Bierajav'ri Formation
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Fig. 16, Columnar scromarolites developed in a micritic horizon within the Bierajav'ri Formarion
in Kvalsunddal, The intercolumnar fill locally coneains clases of black shale eroded from the
underlying Kvalsund Formation

Bierajav'vi Formation

Owver most of the Vargsund districe, graphitic slates of the Kvalsund Formation
are overlain, apparently conformably, by a mixed sequence of green ruffaceous
volcanic lichologies, grey slates, sandstones and thin carbonate horizons. The
sequence is best exposed in the deep syncline involving the Porsa Group in the
viciniry of Bierajav'ri (LU 900222), and along Kvalsunddalen.

The lower part of the Bierajav'ni Formarion s dominated by greenish-coloured
sediments of volcaniclastic origin. These sediments contain fragments of dolomitic
carbonate probably eroded from the underlying Vargsund Formarion and have a
carious weathering appearance, A variety of sedimentary structures are present,
including scours (Fig. 15), slumps, and parallei- and ripple cross-lamination. The
upper part of the formartion consists of grey slates with thin sandstones, carbonate
horizons and volcaniclastic units. Horizons of bluish-grey micritic limestones in
beds up to 30 cm thick locally contain simple, low-amplitude domes and
unbranched short columnar stromatolites (Fig. 16), some of which are not in
growth position. The sediment infilling the intercolumnar space often contains
fragments of black shale, probably eroded from the Kvalsund Formartion. The
Bierajav'ri Formation is at least 300 m thick in the type area and represents che
highest level of the Raipas Supergroup exposed in the Komagfjord Window.

[nterpretation
The sedimentary scructures and lithofacies of the Porsa Group suggese that the
entire sequence was deposited in shallow water. The sediments are immediately
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underlain by pillow lavas of the Nussir Group which were probably erupted in
deep water. It seems likely thar the basin of deposition suffered shallowing prior
to deposition of the Porsa Group. The presence of a well developed basal
conglomerate may even imply erosion of the substrate, although angular discord-
ance is difficult to demonstrare,

The most significant palacoenvironmental indicator in the Vargsund Formation
is the widespread development of algal scromatolites throughout the districe. The
depth of water is of critical importance for algal photosynthesis and the Vargsund
Formation is unlikely o have been deposited in water of any great depth. The
abundan silicification of the dolomite, particularly in the form of cherty nodules,
may reflect replacement of evaporite minerals, although convincing evidence for
this is hard to find. A penitidal environment cannot be ruled our. Cross-bedded
sandy horizons probably reflect higher energy conditions of deposition.

The Kvalsund Formation was probably deposited in slightly deeper water, in
a basin with sluggish circulation promoting euxinic conditions. The deposition of
the Bierajav'ri Formation marked a return to conditions of more active marine
circulation. This environment was periodically disturbed by the influx of
volcaniclastic marerial. The abundance of scours and slumps suggests thar these
voleaniclastic deposits were deposited with some violence. The presence of clasts
eroded from both the Vargsund and the Kvalsund Formations, and the local
absence of the latter in the Neverfjord area, imply erosion prior to deposition of
the Bierajav'ri Formation. The sediments in the upper part of the formation are
mostly shales and stromatolitic carbonates indicaring a shallow-warer environment
with low current energy.

Regional Correlation

Derailed correlation of the Raipas Supergroup in the Komagfjord Window with
the Raipas of the Alta—Kvanangen Window and equivalents on the Finnmarks-
vidda is fraught with difficulty because of the laterial facies variation which these
Karelian rocks display even over very small distances. If the aulacogen rife model
proposed by Torske (1978) for the depuosition /eruption of the Karelian supracrus-
tal rocks is valid, accempts at detailed correlation may even be conceprually unwise.

We feel, however, that the similarities of the Karelian supracrustals in the
Finnmark windows and on Finnmarksvidda warrant at least some comment. In
the Alta district of the Alta—Kvanangen Window, Zwaan & Gautier ( 1980) have
divided the Raipas Group into two sub-groups (Fig. 17), The Lower Raipas Group
is composed of metabasaltic pillow lavas, tuffs and ruffitic sediments with minor
ntrusions of diabase, overlain by a thin sequence of argillire and dolomite, the
lacter bearing scromatolites at Storvik (Holtedahl 1918, Geukens & Moreau
1960). In terms of gross morphology, these lithological units are remarkably
similar to the Nussir and Porsa Groups, respectively, of the Komagfijord Window,
and show similarities to the Turelv Formartion of Altenes, described by Fareth
(1979). There are also many similarities with che Caskias Group (Holmsen et al,
1957) of the Finnmarksvidda. The Upper Raipas Group of Alta consists of two
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Fig. 17. Speculacive correlation scheme for the Karelian supracrustal sequence of N, Norway.
MN.B —Fareth { 1979) prefers o correlare che Kviby Formation with the Lower Raipas Group of Alea,
and the overlying Russeluft Formarion with the Upper Raipas Group.

formartions of lithic sandstones and subordinate dolomite up o 1100 m chick
(Zwaan & Gautier 1980), comparable to the Caravarre Group (Holmsen et al.
1957} of Finnmarksvidda. The Salevarn group of the Komagfjord Window shows
some similarities ro these clastic sequences and has been correlated with them in
previous schemes, e.g. Barth & Reitan (1963). As has been dgsc:ibed above,
however, the Saltvarn Group appears to underlie the Nussir (? = Caskias) Group
greenstones and is therefore more likely to be a correlative of the Masi Group than
the Caravarre Group (Fig. 17). The Dig’gejikka Formartion (now correlated with
the Saltvarn Group) conrains pure quartzites racher similar to those of the Masi
Group. We consider that equivalents of the Upper Raipas/Caravarre Group have
been removed by erosion in the Komagfjord Window. The Holmvatn Group,
including the highly disunctive Markfjell Formation conglomerate, does not
appear to have any equivalent in the Karelian of West Finnmark. This is not
altogether surprising, for the Komagfjord Window exposes a much deeper level
of the Karelian crust (as indicated by metamorphic grade) than is found in the
other Finnmark windows, although equivalent structural levels are exposed in
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Finnmarksvidda. Recently, however, a greenstone unit has been found strarigra-
phically below the Masi conglomerate on Finnmarksvidda (A. Solli, pers.comm,
1981) and this may be an equivalent of the Holmvatn Group greenstones.

Svecokarelian structural history

INTRODUCTION

The volcanic and sedimentary supracrustal rocks of the Raipas Supergroup were
deformed for the first time during the Svecokarelian orogeny, abour 1840 Ma ago
(Pharaoh et al. 1982). In the area described here, comparatively simple tectonic
structures were produced and metamorphism remained within the greenschist
facies. Further south, however, rocks are strongly recrystallised, containing mineral
assemblages diagnostic of the epidote-amphibolite facies and possibly the
amphibolite facies (Reitan 1963) and complexly deformed by three phases of
Middle Proterozoic deformation (Jansen 1976, Pharaoh 1980). In the following
descriprion, these Svecokarelian structures are distinguished using the letter 'k’
(e.g. Fik), to separate them from later Caledonian structures (e.g. Fc).

MAJOR STRUCTURES OF THE FIRST DEFORMATION (D k)

The structure of the Vargsund districe is dominated by numerous NE-SW
trending, upright, periclinal F k folds with wavelengths of 1-5 km (Plate 2). the
distincrive ridge and valley topography of the diserice is a consequence of erosion
along the synclinal cores of these folds which are occupied by compararively soft
sediments (dolomites, shales etc.) of the Porsa Group. The intervening anriclines
are cored by more resistanc greenstones of the Nussir Group and the axial
culminations form whale-back ridges such as Stortinden, Middagstinden and
Midterfjellet. Some of these structures are racher persistent. For example, the broad
Kvalsund Syncline is continuous for 20 km from the coast of the Kvalsund to
Storvatnet where the structure passes beneath the Caledonian nappes,

Folding of the Saltvatn Group 1s most obvious at the boundary with the
Holmvarn Group. East of Indrevatn the primary contace has been folded into a
major NE-plunging coupled fold with axial planes dipping steeply SE and a
wavelength of abour 2,5 km. North of Magerfieller, the folding of the contacr is
increasingly tight and further northeast, south of Ulveryggen Mine, the contact
15 no longer primary in nature due to the imposition of large strains, The Ulverygg
Formation is most intensely folded in the Ulveryggen area where fold wavelengths
of 200-700 m are common. Some of these folds are broken by faults along their
axial planes, and subsequently intruded by sheets of metagabbro.

One of the most significant seructures in the area is the major thrust separating
the Nussir Group greenstones on Skinnfjellet from the Saltvarn Group metase-
diments to the south, referred to here as the Nussirav'ri Thrust. Between
Skinnfjellet and Nussir, bedding in the Salevatn Group exhibits a right-angle
discordance to the thrust contact (Plate 1). The thrust is usually poorly exposed
but on the east flank of Skinnfjellet it is possible to approach to within a few metres
of the dislocation. Sourh of the contace Dypelv Formation conglomerates have been
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Fip. 18, Early Svecokarelian (F k) folds of similar style affecting layering in chinly meerbedded
silstones (lightd and dolomine sandsrones (dark} of the Bierajv'n Formation

converted to phyllonitic greenschists by strong shearing along the dislocarion. An
intense foliation (S,k) dips steeply SE and is coared witch slickenside fibres which
indicate overthrusting to N'W according to the interpretation of Durney & Ramsay
{197 3). In the vicinity of the thrust zone, pebbles in the conglomerates have prolate
shapes. The principal extension axis plunges steeply in the foliation and indicares
strong sub-verrical extension during the thrusting movements. Towards Nussir-
jav'ri, the displacement on the thrust decreases and is minimal along the northern
flank of MNussir,

In our view, there is litle evidence in the field for the major north-westward
dipping thrust along the contact between the Salevarn and Nussir Group on the
southern flank of Nussir, proposed by Reitan (1963), p. 21, Fig. 13B, All other
Svecokarelian structures indicate that the transport direction involved over-
rurning /overthrusting towards the N'W, and not SE as required by Reitan's
intepretation. Reitan's postulated thrust is, moreover, unlikely to be a product
solely of the Caledonian orogeny which did involve SE-directed translation. We
prefer to interpret this contact as a normal stratigraphic boundary, as described
earlier.

MINOR STRUCTURES OF THE FIRST DEFORMATION (D k)

Mesoscopic folds of the first generation (F k) are only well developed in finely
bedded metasediments of the Porsa Group in which multilayer systems of highly
contrasting ductility are present. The underlying Holmvaen, Saltvarn and Nussir
Groups consist for the most part of poorly layered metabasalric lavas and massive
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Fig. 19 a: Stereonet of minor fold axes (F k) from the northern part of the Komagfiord Window.
Tie lines indicate range of variation ar individual localivies. The projection used for this and
subsequent scereoners is the Lamberr Equal Area Projecrion.

b: Sterconer shawing the orientation of major fold axes (F k) in the northemn part of the Komagfiord
Window. Tie lines indicate range of variation within individual folds.

¢ Seereonet of manor fold axes (F k) from the Bierajav'ri syncline. Tie lines indicare range of varation
on individual noncylindrical folds. e folds in crest m folds in limb,

d: Seereoner of early Karelian (Dk) struceures in the Kvalsunddal Syneline, Broken line indicates
mosdal arrirude of axial plane,

® minor fold axis + major fold axis & fibre linearion m cleavage.

metasandstones which behaved in a competent fashion, so that mesoscopic
structures are rarely developed.

Fold style varies from open conceneric folding in thick competent sandstone and
dolomite beds to ughe, upright, similar folds (Fig. 18) in thin dolomite or
sandstone bands interbedded wich shale or limestone, Many folds exhibit strong
limb attenuation and pronounced hinge thickening in a general transposition of
the bedding into the 5k tectonic fabric. A synoptic diagram (Fig. 19a) of minor
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F.k folds from che northern part of the window shows fold axes distributed into
a broad NE-SW trending girdle coinciding with the modal axial planes to the
major folds. The minor fold population displays a greater range of orientation than
the large host folds (Fig. 19b). Figs 19¢ and 19d are typical examples of this
incongruous relationship between parasitic minor folds and the host structure. In
the Bierajav'ri Syncline (Fig. 19¢), however, some of the minor folds in the hinge
zone of the main fold are congruous wich the host and it is in the much more highly
strained limbs that chey become incongruous. This is the relationship rermed
‘aberrant’ by Ramsay & Scurt (1973), falling between the regulariey of the
Pumpellyan relarionship and the apparent disorder of the incongruous relation-
ship,

TECTONIC FABRICS PRODUCED DURING THE FIRST DEFORMATION

To the south of the area described here, the Raipas Supergroup 15 recrystallized
in the epidote-amphibolite facies (Reitan 1963). Study of inclusions in porphy-
roblasts of garnet and homblende reveals that the peak of regional metamorphism
{M k) was artained under static conditions soon after the end of the first phase of
folding (Pharach 1980). Locally a second schistosity (S:k) is penetrative in
development. In the area described here, however, there is only one penetrative
foliation, a teceonic fabric (S k) of variable intensity produced during the first phase
of deformarion.

The 5,k cleavage is best developed in pelitic metasediments of the Porsa Group,
particularly the Kvalsund and Bierajav'ni Formations, in which a penetrative slaty
cleavage (5,k) is developed axial planar to minor folds, with some refraction in
multilayer sequences. The slaty cleavage is defined by the strong parallel alignment
of sericitic mica. There is no indication that metamorphism exceeded low
greenschist facies conditions. In carbonate-rich lithologies, e.g. dolomites of the
Vargsund Formation and carbonate horizons of the Bierajav'ni Formation,
pressure-solution may give rise to a spaced cleavage, in which carbonate-rich
domains are separated by stripes of insoluble micaceous marerial (.15 mm
wide. Cleavage is less obvious in sandy horizons, and again takes the form of a
spaced cleavage. In the Vargsund districe the 5,k cleavage in the Porsa Group
metasediments dips steeply NW, Throughout the remainder of the window, the
S,k foliation dips towards the SE excepr where refolded by F k. The north-westerly
dip of 5,k in the Vargsund districe is cherefore anomalous and is believed to be
a consequence of Caledonian rigid body rotation. A steeply plunging fibre lineation
on 5k cleavage surfaces, sometimes emphasised by trains of idioblastic magnetite
grains, is found throughourt the area.

Metabasalts of the Nussir Group generally show only a poor foliation, excepr
in localised zones of high strain, e.g. in the vicinity of the thrust contace with che
Saltvatn Group. In fine-grained tuffs and tuffites, the Sk cleavage may be well
developed, while nearby metabasales contain only a very poor fabric. Reitan (1963)
recognised that the primary basaltic mineralogy is torally recrystallised ro a
paragenesis typical of spilitic rocks, i.e. chlorite + albite + actinolitic amphibole
+ epidote = sphene + opaques. The original igneous texture is frequently well
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Fig. 20. Intrusive conrace of a metagabbro of the Raudfell Suite (dark weathering, in foreground)
emplaced into metaquarrzites of the Ulveryge Formation, south of Hansvarn.

preserved, although calcic plagioclase is now pseudomorphed by albite. Similarly,
original pyroxene has been completely replaced by actinolite in "uralite’ pseudo-
morphs, These spilitic assemblages are acrribured to greenschise facies regional
metamorphism rather than sea-floor alteration or metamorphism,

The Salevaen Group metasediments show a highly variable development of the
5,k foliation. In sandy or silty horizons ac the top of fining-upward cycles, a
penetrative schustosity 15 developed, which passes into a spaced, anastomosing
cleavage in coarser grained lithologies. The foliation is defined by narrow zones
of mica in scrong preferred orientation, separating quartz-rich domains in which
the processes of grain-rotacion and pressure-solution /precipitation were dominant.
Muscovite is found throughout the outcrop of the Ulverygg Formartion, while the
Dypelv Formation conglomerates invariably have a high chlorite content. In the
Ulveryggen discrict, the Ulverygg Formarion contains the assemblage quartz +
albite + epidote + biotite indicative of the upper greenschisr facies,

The Holmvarn Group supracrustal lichologies are almost entirely in the upper
greenschise facies in the area under investigarion and contain more intense fabrics
than the other groups. About 2 km south of Holmvatn, blue-green hornblende
recrystallises from actinolitic amphibole, a process which, together with meta-
morphic differentiation and bedding transposition, leads eventually to the
destruction of primary texcures. In this district, the 5 k schistosity dips steeply o
SE and may contain a steeply plunging mineral lineation (L,k). Blue-green
hornblendes collected from a number of localicies in the vicinity of Breidalen and
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Smahaugene, south of the area described here, yield “K—*Ar ages of abour 1840
Ma, interpreted as a cooling age for the Svecokarelian orogeny (Pharaoh et al.
1982).

STRUCTURES PRODUCED BY LATER DEFORMATION

In the area described, mesoscopic folds of the second Svecokarelian phase of
deformation (F,k) are racher rare and are restricted almost exclusively to the viciniry
of the Mussirjav'ri Thrust and the more intensely deformed rocks of the Holmvarn
Group. The intensely penetrative phyllonitic foliation developed in the foorwall
and hanging wall of the thruse is folded by a second generation of folds, most
having the style of chevron or kink-folds. These are virtually coaxial with the F k
folds and are associated with crenulation cleavages which dip steeply to SE. Fok
folds are developed in the Holmvatn Group rocks in the south of the area of Plate
1, and become increasingly common southwards. Associated with the F.k folds
is an axial planar crenulation cleavage (§k) which dips to SE. and is accompanied
by upper greenschist facies recrogression of the amphibolitic rocks. In some places,
this §;k fabric is of penetrative intensity. A later generation of folds associated with
intense axial planar crenulation cleavages in the Vargsund district, which are well
displayed in the road-cuttings from Kvalsund to Neverfjord, is probably of
Caledonian rather than Svecokarelian age.

Svecokarelian synorogenic intrusions

During the Svecokarelian orogeny, a large number of basic and ultrabasic
intrusions were emplaced, particularly in the southern part of the area described.
Many of these intrusions are shown on the map of Reitan (1963), e.g. intrusive
complexes ar Raudfiell and south of Skinnfjeller and many minor intrusions,
particularly in the Ulveryggen district. As Reitan recognized, the grade of
metamnorphism of the intrusions is comparable to that of the host rocks, and this
led him to propose that the intrusions were of Precambrian age.

Our mapping has revealed the presence of a number of previously undiscovered
intrusions, including a large metagabbroic body which occupies much of the
summit of Skinnfjeller, the highest mountain in the districe. It has been shown
that the intrusions were injected along planes of weakness produced during the
first phase of deformation, post-dating the F k folding (Pharaoh 1980). In view
of their metamorphic grade, the intrusions must have been emplaced during the
M k static regional metamorphic peak, immediately after the end of the first phase
of folding. Some of the intrusions are affected by later (F k) folding. Petrological
and geochemical studies have revealed that the peridotities, norites and gabbros
of this intrusive suite are coeval and cogeneric (Pharach 1980). We refer to this
group of intrusive rocks as the Raudfiell Suite. The petrological and geochemical
variation visible in the Raudfiell Suite can be explained by closed-system
fractionation of bodies of tholeiitic basaltic liquid derived by partial melting of
the upper mantle, The present level of exposure provides a series of secrions at
various levels through a number of separate basic/ultrabasic layered intrusive
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complexes (Pharach 1980). In the southern district of the window, intrusions of
trondhjemitic composition are also found injected into the supracruseal rocks (Fig.
3), as recognized by Reitan (1963). Intrusions of this Kvitfjell Suite (Pharach
1980) have not so far been identified within the area of Plate 1, however.

It must be emphasised thart the close association of pillow lavas, layered gabbros
and peridotites is a purely coincidental one, Contrary to the opinion of some
workers (e.g. Gayer, pers. comm. in Rhodes 1976) the association of Raipas pillow
lavas and Raudfjell Suite intrusions cannot be interpreted as an ophiolitic
assemblage, for these magmaric suites are temporally and chemically distinct
{Pharach 1980},

Stratigraphy of the ?Vendian Lomvatn Formarion

Reitan (1963) mapped the Lomvann formation as a thin metasedimentary
sequence resting unconformably upon the Raipas rocks and confined to the
north-east and south-east margins of the Komagfjord Window (Fig. 3), truncated
by the Kalak Thrust plane. In a later paper (Reitan 1963) he suggested thar che
Lomvann formation might be equivalent to the Borras Group (Fayn 1964) of the
Alea districe. A similar correlation was made by Roberts & Fareth (1974). Jansen
( 1976) demonstrated that the Lomvann formation also occured in the west of the
Komagfiord Window and was able to map ir as a continuous formation from
Saraby in the north to Korsfjord in the south. He was able o demonstrate the
occurrence of an angular unconformity beneath the Lomvann formation ar a
locality west of Hermannvatn. Rhodes (1976) demonstrated similar relationships
ar localities on the Dig'gejdkka, where the Lomvann formation overlies the
Dig'gejakka Formation with strong angular unconformicy, In this paper, we
formally rename the Lomvann formarion of Reitan (1963) the Lomvatn For-
mation, in accordance with modern Norweglan usage. The present study divides
this formarion into rwo members,

Hermeannvatn Member

At Hermannvarn (FD 006083), metasandstones of the Ulverygg Formarion are
overlain with strong unconformity by the basal sequence of the Lomvarn
Formation, as described by Jansen (1976). A 0.3—1.0 m-chick bed of well-sorted,
grain-supported, quartz conglomerate is followed by up ro 15 m of well-bedded
pale grey-greenish quartz arenites, which become more feldspachic upwards (Fig,
21). Some of these sandstones exhibit planar cross-bedding. As Jansen (1976) has
shown, this sequence demonscrates inconstant thickness. Ar Storvarn, 2.5 km
further north (ED 9951023, this member is abour 24 m thick and rests
unconformably on the Kvalsund Formation. The basal conglomerare is 2 m thick
and is dominated by well-rounded pebbles of vein quartz and merasandstone, with
subsidiary amounts of greenstone fragments and slate. All of these lichologies are
present in the subjacent basement. A thin, grey, matrix-supported conglomerate
(diamictite) is of localised development in this area.
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Fig. 21, Lichosrratgraphic column for the Lomvatn Formadon in the Storvasn—Hermannvatn
disrricy

Just to the south of the area shown in Plate 1, in the vicinity of the Dig gejikka
(MU 053088), this same basal member is preserved by folding and imbrication
into the underlying Didg'gejikka Formartion. The angular unconformity of the
Lomvarn Formarion upon the Dig’gejakka Formation has been demonstrared by
Bhodes (1976). At this locality, the sequence consists of at least 5 fining-upward
cycles, each typically 2-5 m thick. Polymict, well-sorted and grain-supported
conglomerates dominated by well-rounded pebbles of vein quartz, merasandstone
and subordinate greenstone pass upward into brown-weathering, carbonate-
cemented, feldspathic sandstones with rabular and trough cross-stratification,
followed by grey feldspachic siltstones and sandstones. Higher in the sequence,
some sandstones contain convolute lamination. The minimum thickness preserved
is at leasr 16 m. On Raudfiell (MU 005163) the basal conglomerates and
sandstones contain veinlets and cubic crystals of galena.
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Saraby Member

The base of this member, which is well exposed beneath the Kalak Thrust plane
east of Saraby (ED 987 108), is taken at the top of the highest massive sandstone
bed in the Hermannvatn Member. The Saraby Member is predominancly
composed of grey or blackish parallel-laminated shales and siltstones finely
interbedded with thin, pale-grey feldspathic sandstone bands, giving the member
a distinctly striped appearance, The sandstones are usually less than 5 mm thick,
but beds up to 2 cm thick are commeon and occasionally artain 20 ¢m in the lower
part of the member. The sandstones are well-sorted and show little sign of grading.
Both top and bottom contacts of sandstones are sharp. Sedimentary structures are
rare, although ripple cross-lamination is occasionally found in the sandstones. The
upper part of the member is virtually devoid of sandstone beds, and usually
strongly affected by Caledonian deformation with a distincely phyllitic appearance.
The development of a strong slaty cleavage and cruncation by the Kalak Thrust
plane makes estimation of the depositional thickness for this member difficult,
but at least 150—200 m are present in the Lomvarn area. This estimate is in close
agreement with those of Jansen (1976) and Rhodes (1976), but not of Reitan
{1963) who believed thar ar lease 1000 m was present. The Lomvaen Formation
has not yielded body or trace fossils to date.

Interpretation

Interpretation of the sedimentary character of the Lomvatn Formation is difficule
because of the paucity of sedimentary structures and locally intense Caledonian
deformation. The quartz conglomerate ac the base of the Hermannvarn Member
is interprered as a basal conglomerate associated with a shallow marine trans-
gression, many of the clasts being of local derivation (Jansen 1976). The overlying
sequence of moderately mature sandstones was probably deposited in a shallow
marine, near-shore environment. The variability in chickness of che Hermannvatn
Member is possibly a reflection of irregularities in the palacotopography. The
fining-upward cycles recognized in the Dig'gejakka district may have been
deposited in a fluviatile regime, as suggested by Rhodes (1976). Thicker
sandstones with convolute lamination and siltstones at the top of the member were
probably deposited in shallow-water marine conditions, as was the striped
silry-shale /sand lithology of the Saraby Member.

Only the Markopp outcrop of the Lomvarn Formation is considered to be of
parautochthonous status. All other outcrops contain a complete stratigraphy and
appear to be fully autochthonous (cf. Rhodes 1976). In the absence of palaeon-
tological evidence, the only positive evidence for the age of the Lomvarn Formarion
are the lead sulphide disseminations, which as Scott ( 1976) has described are found
in the basal part of the Vendian-Cambrian sequence throughour the Caledonian
foreland from §. Sweden to N. Norway. The Lomvatn Formation unconformably
overlies the Kvalsund Formation west of Storvatn (Plate 1) and thus cannor be
correlated with the larter, as proposed by Reitan (1963} and Rhodes (1976).

Recent work by T.C.P. in the area berween Korsflord and Skillefjord in the
south-west of the Komagfijord Window has revealed the presence of a thin




STRATIGRAPHY AND STRUCTURE 35

Fig. 22. Tight early Caledomian (F c) folds of siley and sandy laminag within the Lomvarn Formarion,
Baorsielv.

sequence of autochthonous sedimenes at low metamorphic grade, resting uncon-
formably upon epidote-amphibolite facies rocks of the Raipas Supergroup (Fig.
3). This aurochthonous sequence, locally rillite-bearing and here referred to as the
Slertfiell Formation, has been correlated wich the Vendian-Cambrian Vestertana
Group (Reading 1963} of East Finnmark (Pharaoh 1980). Although che Sletefjell
and Lomvatn Formarions exhibir considerable lithological differences (Pharaoh,
in press), they occupy very similar scratigraphic and strucrural posicions with
respect o the Early Proterozoic basement. We cherefore support the Vendian age
implied for the Lomvatn Formation by the correlations of Reitan (1965) and
Roberts & Fareth (1974).

Caledonian structural history

INTRODUCTION

During the Caledonian orogeny, the Lomvatn Formation and underlying Precam-
brian basement in the Komagflord Window formed pare of the Caledonian
autochthon. The cover sequence was inrerfolded wich che reactivared Svecokarelian
basement and then overthrust by a thick sequence of Caledonian chruse sheets,

FIRST PHASE OF DEFORMATION (I2c)

The most significant major and minor-scale fold structures in the Lomwvam
Formartion were produced during the first deformation of the Caledonian
autochthon (Dc). The folding was strongly controlled by the mechanical
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Fig. 23 w: Stereonet of early Caledonian (D¢} struceures in the Lomvatn Formation of the
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properties of the underlying Precambrian basement, leading ro rather inhomoge-
neous strain in the cover sequence.

In the vicinicy of the Vargsund, the deep synclinal cores of Porsa Group
metasediments suffered further compression, with extension and break-thrusting
in the limbs, during the Caledonian orogeny, and are associaced wich the deepest
downfolds of the Lomvarn Formation. The cover in these zones is tightly folded
by mesoscopic Fc folds with axial planes which dip steeply north-westward. The
orientation of fold axes is highly varable (Fig. 23a) and incongruous with respect
to the host folds. In the coupled Borsielv fold the large host folds plunge
north-eastwards ac 15 (Fig. 23b). Congruous parasitic folds are developed in the
hinges but diverge by up to 50° from thar of the host in the highly strained steep
limbs and approach the orientation of the fibre lineation (X'}, In pelitic rocks, a
penecrative slaty cleavage (S,c) is developed virtually coplanar with the Sk
cleavage in the underlying Precambrian basement, Ar firse sight these cleavages
appear to have been produced by the same deformarion, but the unconformiry at
the base of the Lomvam Formation reveals that this clearly cannot be the case. In
the Holmvaen Group, close 1o the conract with the Lomvarn Formartion in the
Raudfiell area, local strain complexities during the Caledonian deformarion
resulted in crumpling of the $,k cleavage and development of an axial plane
crenulation cleavage parallel to $ic. Similar effeces have been observed:in the
basement and cover west of Storvam (Pharach 1980). The 8¢ cleavage is a
consequence of the preferred growth of sericitic white mica parallel o the
Caledonian plane of flattening, no other metamorphic effects are recognized.

Radiometric data for the age of formation of the S c cleavage have not yet been
obtained from the window, although this event is likely to have been contempo-
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raneous with cleavage development in the autochthon of Ease Finnmark, dared by
the Rb /St (A "Rb x 1.39 x 107"a") whole rock isochron method at 515 = 7
Ma (Pringle 1973).

Mearer to Vargsund, Raipas dolomites and slares are strongly affected by
caraclasis. The map of Reitan ( 1963) shows "zones of closely spaced thrusts’ in this
area. Throughout the district, a planar fabric of variable but often mylonitic
characrer is associated with a steep, north-westerly plunging scretching lineation,
Where the basement is composed of more competent lichologies, however, e.g.
metasandstone or greenstone, the cover sequence is noticeably less deformed and
the cleavage less well developed. Along the coast of the Vargsund, a number of
Caledonian chruses are present in che basement. The most spectacular example is
on the headland north of Porsa, where a break-thrust has developed on the limb
of a pre-existing Svecokarelian anticline (Section A, Plare 1).

SECOND PHASE OF DEFORMATION ()

The emplacement of the Kalak Nappe Complex (Roberts 1974), a pile of chrust
slices, containing components of pre-Caledonian basement and Caledonian
metasedimentary cover (Sturt et al. 1978, Zwaan & Roberts 1978) post-dated the
first phase of deformation (D¢} in the Komagfjord Window. By the rime this
nappe complex reached the area of the window it had already suffered protracted
and complex deformation involving polyphase folding and upper greenschist/
amphibolite facies regional metamorphism (Scure er al. 1978),

The post-Dc age of emplacement is unequivocally indicated by the truncation
of Ficaxial planes and S,¢ cleavage in che Lomvatn Formation by the Kalak Thrust
plane (Fig. 24). This late D,c=Dc event produced no recognisable folding on the
major scale in the vicinity of the window. Mesoscopic F.c kind-bands fold che 5,c
cleavage in the Lomvarn Formation and refold F c folds of bedding. Quartz-filled
extension fraceures, frequently sigmoidal in shape, also cross-cut the $c cleavage
and appear to have been produced in the same stress field as the kink-folds, with
strong compression from the NW and subvertical extension. Ir is considered char
these structures are manifestations of the stress field associated with the emplace-
ment of the Kalak Nappe Complex across the autochehon, Pharach (1980) has
interpreted the extension fractures as dilational fractures developed in cthe zone of
high pore fluid pressure in the foorwall of the Kalak Thrust plane.

Locally the Lomvatn Formation is involved in small parautochthonous nappes,
underlain by thrusts with minor displacements imbricate to the Kalak Thrust
plane. The parautochthonous narure of the Lomvatn Formartion at Markopp was
recognized by Reitan (1963) and shown as such on his map. As Rhodes (1976)
has described, the Markopp Nappe exhibits a more complex strain history than
the autochthonous Lomvarn Formation, Fic folds are isoclinal in style and are
associated with an axial plane phyllicic foliacion which dips gently north-east, ar
a much lower angle than the 5,c cleavage in the autochthonous sediments. The
first foliation is folded by two further generations of mesoscopic folds. At the base
of the Markopp Nappe, a zone of intense shearing has led to truncarion of the
normal Lomvaen stratigraphy, resulting in the absence of the basal sandstone
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Frg. 24. Basal Caledonian {Kalak) Thruse plane ar Srorvamn. Pale-weathering Precambsian dolomites
are exposed arouncd the lake and are unconformably overlain in the middle disrance by the
dark-weathering Lomvatn Formation. The Kalak Thrust is exposed ar the base of the prominent line
of crags Larrowed ) and truncates che subevertical Sqc cleavage in che Lomvam Formation.

member. Bhodes (1976) has suggested that the majority of the Lomvaen
Formarion in the east of the window is in facr of parautochthonous seatus, In our
view, the evidence for this 1s much less clear than that for the Markopp Nappe,
and we regard the Lomvatn Formation of the Borsielv—Lomvatn district as fully
autochthonous, It seems likely rhar reactivation of early Caledonian thrusts
imbricate to the Kalak Thrust plane occurred as the Caledonian nappes were
emplaced.

THIR D PHASE OF DEFORMATION (Do)

A final phase of deformation affected the Lomvatn Formation subsequent to the
emplacement of the Kalak Nappe Complex for the Kalak Thrust Plane is folded
by a senies of gentle folds on SW-MNE axes. These large-scale, low-amplitude
structures are responsible for the disposition of basement culminations such as the
Repparfjord—Komagfiord and Alta—Kvenangen Windows (Fig, 1) wichin the
Finnmark Caledonides. The ourward radial dip of the aurochthonous Vendian
sediments is one consequence of these late, major-scale folds. No small-scale
strucrures or fabrics are identified in associarion with this deformarion, SW-NE
rrending normal faules with minor displacements which cut the Kalak Thrust
plane probably developed in a relaxational phase afrer chis chird deformarion. The
present form of the Komagfjord Window is a consequence of post-Caledonian
erosion of a D culminarion,
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Summary

An extensive revision of lithostratigraphic nomenclature for Early Proterozoic
‘Raipas’ supracrustal rocks exposed in the Repparfjord—Komagfiord Window is
presented. The Holmvann formation of Reitan (1963) is formally elevated to
group status (Holmvatn Group) and divided into three lithoseratigraphic for-
mations, comprising a sequence of metamorphosed conglomerates, lithic sand-
scones and volcanic rocks ar least 3 km thick, The Saltvatn Group rests
unconformably upen the Holmvam Group and contains at least 3 km of
metamorphosed lithic conglomerares and sandstones developed in three for-
marions. The Doggeelv formation (Reitan 1963) or Dig'gejakka Formartion (this
work) is considered to be of Karelian age and is correlared with the Saltvain Group.
Sedimentological differences berween the formations are explained by a model
invoking facies variation in a coast-marginal /shallow-marine environment. Vol-
canic rocks of the Nussir Group (new term) overlie the Salovarn Group on Nussir,
although the relationship is obscured by faulting elsewhere. The Nussir Group
comprises two formations of meramorphosed submarine basaltic lavas and
volcaniclastic rocks, abour 2 km thick in toral, Carbonarte and pelitic sediments,
including the Kvalsund Formation (Reitan 1963), are dominant in the 1 km-thick
Porsa Group (new term) which overlies the Nussir Group, These sediments were
deposited under shallow-marine conditions.

All of the abuve stratigraphic units (4 groups, comprising 11 formations) are
part of the thick (c. 8 km) supracrustal sequence previously described as che Raipas
system (Dahll 1868), formacion (Holtedahl 1918), suire (Reitan 1963} or Raipas
Group (Gautier 1977, Fareth 1979). We consider that the Raipas merits sufficient
standing on the above grounds to warrant the formal strarigraphical starus of a
supergroup, In view of the considerable volcanic and sedimentary facies variation
displayed by these supracrustal lithologies, detailed correlation with rocks of
similar age elsewhere in northern Norway seems imprudent. However, some
consideration is given to the general similarities of the rock suites,

The supracruseal lithologies described above were polyphasally deformed
during the Svecokarelian orogeny, ¢. 1840 Ma ago. The first phase of folding
established the major tectonic framework of the area investigated. Prograde
regional meramorphism, which attained its peak soon after the end of the first fold
phase, cause severe recrystallisation of the primary mineralogy under greenschist
facies meramorphic conditions. Metamorphic grade increased from N'W to S5E and
just to the south of the area described, locally reached the epidote-amphibolite
facies, At about the same time, large volumes of basaltic magma were emplaced
into the upper levels of the Svecokarelian orogen and underwent closed-system
fractionation to yield differentiated peridotite-norite-gabbro intrusions of the
Raudfjell Suite. Later Svecokarelian deformarion was diaphthoretic in aspece and
rather localised in development.

The Lomvatn Formarion unconformably overlies the Raipas Supergroup around
the northern margin of the Repparfiord-Komagfiord Window. The formation
consists of a thin (<<200 m thick) unfossiliferous sequence of conglomerares,
sandstones and siltstones deposited under shallow-marine condirions. Comparison
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with autochthonous sedimentary sequences in the southern part of the window and
the neighbouring Alta—Kvanangen Window suggests thar the Lomvarn For-
mation is of probable Vendian age,

Both the Svecokarelian basement and the ?Vendian cover were deformed during
the Caledonian orogeny. In the first phase of deformation the Lomvatn Formation
was folded and cleaved, while considerable reactivation of the Proterozoic
basement occurred. The emplacement of the allochthonous Caledonian metamor-
phic nappe complexes seems to have accomplished surprisingly little deformartion
in the autochthon. The final phase of Caledonian deformartion produced low-
amplitude and long-wavelength flexures of the Kalak Thruse plane. These folds
were subsequently eroded to produce the observed outcrop pattern of the window.
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Appendix

The name Raipar Sapergroap is proposed in the main text of this paper for che Early Proterozoic
supracrustal imerasedimentary and meravoleanic) lithologies exposed in the rectonic windows of
West Finnmark. The name Raipas was first used by Dahll { 1868) who named his Raipas Syscem
after the mountain Lille Raipas in the Alta Window, Holtedahl (1918) and Reitan (1963)
subsequently exrended usage of cthe term to the remainder of the Alla Window and also the
Repparfiord-Komagfiord Window. In che laccer district, Reitan {1963) recognized rwo groups {and
seven formations) of rocks, and therefore proposed thar the Precambrian rocks of both windows be
known as the Raipas suite. Althowgh the name Raipas Group is currencly in usage in the
Alra=Kvenangen Window (Gautier 1977, Faresh 1979, Zwaan & Gautier 1980) we feel that
recognition of four distince lithostracigraphic groups and eleven formations in the Repparfjord—
Komagfiord Window merits elevation of the Raipas to higher lichoseratigraphic rank,

1. HOLMVATN GROUP

Nane: Holmvatn is a small lake in the centre of the Repparfjord—Komagfjord Window, aboue 12
km south-west of Repparfjord. The name Holmvann formartion was introduced informally by Reican
(1963) bt ir is proposed here thar this unit be elevated o a group formally named the Holmvarn
Group, and containing the following chree formarions.
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a. Markfiell Formation

Wame: Markfiell (FD 119012) is a mounrain in the interior of the window, abour 20 km 5W of
Repparfiord, This name was first proposed by Pharaoh (19800 in an unpublished thesis. The
lithology was first described by Holtedahl (1918) who called it the ‘greenstone conglomeraee’,
Tpre area: slopes around Markfell.

Thickmers: unknown, bur probably grearer than 1500 m (Pharaoh 19803,

Lithalopy: polymicr schistose conglomerare conraining clasts of greenstone, gramite, gneiss and
metasediment in a sandy or tuffaceous matrix, with thin interbedded units of poorly sorted
voleaniclastic sediments and lavas. Serongly deformed and largely metamorphosed in the epidote-
amphibolire facies.

Bowndaries: lower boundary has not been found, The upper boundary 15 taken at the top of the
uppermost conglomerate bed.

b. Biatdalselv Formation

Name: Bitdalselv is a tributary of the Repparfjordely, abour 15 km 5W of Repparfjord. The name
was first proposed by Pharach ( 1980) in an unpublished thesis. This lithology has been referred to
as the Angelvann Formation by Jansen (1976) and probably corresponds to the Borsiclv and Brarrelv
Members of Rhodes (1976), though none of these unies is adequately defined.

Type area: valley sides east and west of che Birdalselw,

Thickness: difficule 1o estimate due to deformation, but ac least 700 m.

Lithology: quartzo-feldspachic, dolomitic and amphibolitic schists contzining structures indicative
of a sedimentary or volcaniclastic origin, strongly deformed in places and largely metamorphosed
in the upper greenschist or epidore-amphibolice facies,

Boundaries: lower boundary is the top of the uppermost conglomerace in the Markfjell Formarion,
The upper boundary is the base of the massive unit of meramorphosed pillow lavas described below
as the Magerfjell Formation.

c. Magerfiell Formation

Name: Magerfjell (LU 904127} is a mountain juse norheast of Holmyvarn and abour 10 km soucheast
of Repparfiord, The name was first proposed by Pharach (1976) in an unpublished report.

Type area: slopes below che summit of Magerfell.

Thickness: rather variable. Ac lease 1000 m in the type area, but thinning markedly away from this
and locally absent due to pre-Salovam Group erosion.

Lithology: basaltic pillow lavas with subsidiary tuffaceous horizons metamorphosed in the upper
greenschise or epidore-amphibolite facies,

Bowndarier: lower boundary is ar base of the pillow lavas which overlie metasediments and
meraviolcanics of the Birdalselv Formarion. The upper boundary is an unconformicy ar che base of
the Saltvacn Group,

2. SALTVATN GROUP

Narme: Saltvatnene are 2 large lakes (Bvre Salevarn and Nedre Saltvaen) which lie aboue 10 km west
of Repparfjord. The name Saltvamn group was incroduced informally by Reitan {1963) buc dhis unit
is here formally renamed Salovarn Group in accordance with modern Morwegian usage.

a. Ulveryep Formation

Mame: Ulveryggen is a mounrain abour 3 km sputhwese of Repparfjord. Reitan (1963) informally
introduced the name Steinfiell formarion for this wnie after the mountain Steinfjell shown southwest
of Ulveryggen on the first edition of series M711. Unforcunately, this mountain is renamed
Guoirarraséa on che second edicion of series M711, and the name Sceinfieller applied to anocher
mouncain, 3 km furcher north. To avoid confusion, the Steinfjell formarion of Reitan (1963) is here
formally renamed the Ulverygg Formation,

Type area: Ulverygpen.

Type profide: NW=5E rraverse ar Ulveryggen.

Thickness: ar least 1000 m estimared by Reitan (1963),

Livhofapy: white or grey lithic, feldspathic and quartzitic sandseones containing lensoid bodies of lichic
conglomerace, Moderately folded and metamorphosed in the greenschist facies.

Boundaries: where the contace s unrecronised, the Seeinfjell Formarion rests unconformably upon
the Holmwvarn Group, The upper boundary is only primary berween Repparfjord and Stangvam,
West of this, the boundary berween the Ulveryge Formation and che Mussir Group is tectonic,
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b Dypely Formation

MNatere: Dypelva is a small serearn which drains the warers of Asajav’ri into Repparfiord. Reican (1963)
informally introduced the name Djupelv formation for this unic. On the second edition of M711,
the stream is renamed Dypelva, however, so we propose that this unit be formally renamed che
Dwypelv Formation,

Type area: Salovam—Asvag'gi district.

Type profife; SW-NE rraverse just to the northwest of Nedre Salovamn.

Thickness: variable, At Jease 800 m in che rype area bue thicker in the west as a consequence of tectonic
thickening.

Lithology: poorly bedded, green, polymice, lithic conglomerates containing pebbles of greenstone with
interbedded sandstones, metamorphosed in the lower greenschise facies and strongly deformed in
places (Reitan 1963).

Bowndaries: the lower boundary is transitional {Reiran 1963) bur a convenient base for the formation
is the top of the highest bed of grey Ulveryge Formation sandstone. The upper boundary (poorly
exposed) is the base of the first bed of Stangvatn Formation purple porphyrite conglomerace.

c. Stangvatn Formation

Name: Stangvatn is a small lake about 6 km southwest of Repparfjord and 2 km north of Nedre
Salrvann, Reitan (1963) informally introduced the name Fiskevann Formatien for this unit, On the
new edition of M7 11, the lake named Fiskevann on che first edition map (as referred to by Reiran)
is now renamed Asajav'ri, and the name Fiskevarn is cransferred ro another lake abour 1 km to the
northeast. The name Asavann has already been used as a stracigraphical name by Pharaoh (1980)
in an unpublished chesis. To avoid confusion we prefer to rename this unit Stangvatn Formation.
Type area: disrrice south of Stangvam.

Type profife; SW-NE profile south of Stangvatn.

Thickness: at least 600 m in the rype area (Pharaoh 1980).

Litholagy: well-bedded, purple, lithic conglomerate containing pebbles of porphyritic dacice with
interbedded arkosic sandstones, metamorphosed in the lower greenschist facies,

Bonndaries: the lower boundary (poorly exposed) is taken at the top of the uppermost bed of green
Dypelv Formation sandstone. The upper boundary is the top of the uppermost bed of purple arkosic
sandscone underlying green banded ruffices of the Nussir Group. Although this upper contact is not
well exposed, there is no evidence for a tectonic boundary as invoked by Reian (1963).

d. Ddg'gejdkbba Formation

Nawme: Dig'gejikka is a tribueary of the Repparfjordelv which drains Dég'gejav'ri, a large lake
southeast of Repparfjord, The name Doggeely formation was introduced informally by Reitan (1963)
bur as this stream is now renamexd Dig'gejikka on the larese copographic maps, this unic is here
formally named the Dig'gejikka Formarion.

Type area: valleys of the Dig gejikka and Repparfjordelv.

Thicknerr: Reitan (1963) estimared a chickness of ar least 1500 m.

Litholsgy: well-bedded, white, quartzitic metasandstones metamorphosed in the lower amphibolire
facies and scrongly deformed.

Boundarier: the lower boundary is a primary coneact, the Dig'gejikka Formarion unconformably
averlying the Holmvatn Group as recognized by Reitan (1963, 1965), Locally, however, the contact
is tectonic. The upper boundary has not been found.

Correlation: the Dig gejilkka Formation is correlated in the main rexe wich the Barly Proterozoic
Ulverygg Formation, although previous correlations (e.g. Reitan 1965, Roberts & Fareth 1974) have
implied a Late Proterozoic age for the former formation.

3. MUSSIR GROUP

Mame: Nussir is the hilly massif lying ro the southwest of Repparfjord. The name Nusseren Group
was first proposed by Pharach (1980} but the hill Nusseren is renamed Nussir on the lacest edition
of the topographic survey maps. The Nussir Group comprised the greenstone lavas, tuffs and tuffires
which are shown in the main rext o overlie the Saltvarn Group along the southern flank of Nussir.
Reiran (1963) originally included these greenstones within his Holmvann formarion, bur as the
Holmyarn Group (as defined above) underlies the Salovatn Group, rhese rwo greenstone sequences
can no longer be correlated,
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. Krokvatn Formation

MName: Krokvamn is a small lake on the southwese flank of Nussic, abour 5 km southwest of
Repparfjord. The name Asavann Formation was informally proposed by Pharaok { 1980) for this uni,
but the lake named Asavann on the early edition of series M7 11 is renamied Fiskevam on the new
ediion, The use of the name Fiskevarn Formation would be highly confusing in view of the
terminclogy of Reitan (1963} so we prefer to rename this unit Krokvain Formation,

Type area: southern flank of Nussir,

Type profiler N=5 rraverse across the southem flank of Nussir, east of Krokvatn.

Thickness: the original thickness was propably about 700 m (Pharaoh 1980,

Lithology: green mafic cuffs and waffices incerbedded with lensoid units of metabasalt up to 100 m
thick. Metamorphosed in the lower gresnschise facies.

Boundarier: lower boundary is at the base of the green banded euffites which conformably overlie
the Stangvarn Formation. The upper boundary is at the top of the highest incerbedded mifaceous
horizon,

b, Svartfiell Formation

Nawig: Svartfjell is a mouncain lying just east of the main Nussir massif, and about 2 km southwest
of Repparfiord. The name Hegflell Formation was fiest proposed for this enit by Ramsay (1976)
in an unpublished report, after the mountain Hegfiell shown on che first edition of topographic series
M711, abour 2 km east of NMeverfjord. In the new edition, however, this mountain is renamed
Stortinden. The lower boundary of this unit is only exposed in the Nussie—Svartfiell disericr, so we
prefer to rename this unit the Svartfiell Formation, racher chan Stortinden Formation.

Type area: summits of Mussic and Svarcfiell.

Type profide; N-5 traverse across the summir of Nussir, just east of Krokvarn,

Thicknerr: ar least 1000 m.

Litholagy: & monotonous sequence of metabasaltic lavas, commonly exhibiting pillow rexrure, with
subordinate horizons of tuff and breccia, and meamorphosed in the lower greenschise facies,

Banndaries: the lower boundary is only exposed along the southern flank of Nussir and is taken at
the top of the highest interbedded wtfice honzon in the Krokvatn Formarion, The upper boundary
15 considered to be an erosional contact with the Porsa Group disconformably overlying the Nussir
Grroup (see main exr).

4. PORSA GROUP

Name: Porsa is a village on the Vargsund coase. 18 km southwest of Kvalsund, The name was firse
proposed by Pharach (19800 for metasediments which overlie the Nussir Group in the northesn pare
of the window. Some of these metasediments were incorporated wichin the Holmvann formation
by Reitan (19630 bur they are shown (in the main text) ro overlie the Nussir Group and must
therefore be allocated to a separare lithoserarigraphic unit, Jansen (1976) suggested the name
Porsavann Group for these metasediments and the underlying Hagfiell Formation lavas, bur here
we prefer co distinguish separate metavolcanic (Nussir Group) and merasedimentary (Porsa Grroup)
units,

d. Vargiand Formation

Name: the Vargsund is the broad sound separating the island of Seiland from rhe mainland, The
name was firse proposed by Ramsay (1976) in an unpublished report.

Type area: Kvenvika, on the Vargsund coast.

Tape prafife: NW=SE profile just south of Kvenvika,

Thickuess: variable. Abour 250 m east of Kvalsund, 80'm ar Kvenvika and locally absent alcogether,
This variation is probably a consequence of bath defurmarion and depositional variation.
Lithalogy: well-bedded dolomire, locally stromabolitic, with occasional thin shaly or quarzitic
intercalations and a basal quarte pebble conglomerate, The dolomite is recryseallized and strongly
silicified in places.

Boswelaries; the lower boundary is the eroded surface of the Svartfiell Formation. The upper boundary
is ar the base of che graphiric slates of the Kvalsund Formarion.

b, Kvalsund Formation
MNeame: Kvalsund is the name of the narrow sound separating the island of Kvaley from the mainland,
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and alse of the chief harbour on rhat sound, The name Kvalsund formation was informally introduced
by Reican (1963)

Type avea: districe 1o the south and souchwese of Kyvalsund village.

Type prafile: NW-SE traverse from Kvalsund.

Tickwers: difficult o estimare because of deformarion, Reiran (1963) estimated a4 minimum
thickness of berween 200 and 50 m.

Lidhology: a monotonous sequence of grevish-black, well-cleaved, graphiric slares containing few
seclimentary structures.,

Brantelaries: the lower boundary is sharp and is raken ac the wp of the highest dolomite bed in the
Vargsund Formarion, The upper boundary is also sharp and locally erosional in narure,

. BIERAJAV'RI FORMATION

Noawe: Bicrajav 'ri (LU 900222} is a small lake about 3 km southeast of Kvalsund village and 3 km
southwest of Repparfjord, The name Langervann Formartion was first proposed for this unit by
Ramsay {19760 in an unpublished report. In the latese edition of wopographic series M711,
Langervann is remamed Bierajuv'ni. We propose thar chis unit be formally renamed the Bierajav'ri
Formartion,

Type area: valley o che east of Bierajav'ri,

Type prufife: NW=SE profile east of Bierdjay'n.

Thyckwess: ar lease 300 moin the Bierajav'ni area, bur thinner elsewhere,

Lishudagy: a racther heterogencous lichological unit containing green tuffaceous lithologies, grey shales,
sanclstones and carbonates (locally stromatolitic).

Buaselerries: the lower boundary is sharp as a consequence of local crosion of the Kvalsund Formation,
The upper boundary has not been found.

Uncenformable upon the Raipas Supergroup arcund the margin of the Repparfjord-Komagfiord
Window are unfossiliferous sediments of supposed Lare Proterozoic (Vendian) age.

LOMVATN FORMATION

Newme: Lomvarn is a small lake abour 3 km soucheast of Repparfiord. The name Lomvann formation
was informally introduced by Reitan (19630, Thas unit is formally named the Lomvatn Formarion,
in keeping wirh modern Norwegian usage.

Type area: district between Borsielv and Lomvarn,

Typre profilfe: WW=SE traverse from Borsielv 1o Lomvam,

Thickwess: probably less than 200 m, although Reitan (1963) believed thar at least 1000 m was
present,

Lithodagy: the basal Hermannvarn Member consists of well-sorred quartz pebble conglomerates and
feldspathic arenites, which pass upward into dark grey silry slares with thin sandstone laminae in
the averlying Saraby Member,

Bosndaries: the lower boundary is the angular unconformicy ac the base of the Lomvarn Formarion,
The upper boundary is not found due 1o tectonic truncarion by the Kalak Thrust plane,
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