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The traditional Bandak Group of the Mesoproterozoic supracrustal sequences in Telemark, South Norway has recently been subdivided into the
Oftefjell (lower) and Høydalsmo groups separated by the sub- Røynstaul unconformity (SRU), which is documented for the first time in this paper.
The SRU marks a regional angular unconformity developed on the folded and tilted, c. 1 500 Ma old Rjukan, < 1500 - ≥1155 Ma old Vindeggen, and
c. 1155 Ma old Oftefjell groups. On the basis of recent dating of the acid volcanites of the Oftefjell and Høydalsmo groups, the deformation and
deep weathering responsible for the SRU took place between 1155 ± 3 Ma and 1150 ± 4 Ma. The SRU reflects a continental rifting/extension event
at the active Baltic continental margin at about 1.15 Ga.
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Introduction
The bedrock of central Telemark is made up of rather
well preserved Mesoproterozoic metasedimentary and
metavolcanic rocks known as the Telemark Supergroup or Telemark supracrustals (Sigmond et al.
1997). Dons (1960a, b) subdivided them into the Rjukan (oldest), Seljord, and Bandak (youngest) groups.
Recent stratigraphic and isotope geological studies
(e.g. Dahlgren et al. 1990; Dahlgren & Heman 1991;
Haas et al. 1999; Bingen et al. 2001; Laajoki et al. 2002;
Laajoki 2002; Bingen et al. 2003; Andersen & Laajoki
2003) have significantly modified this traditional tripartite classification. Laajoki et al. (2002) included the
major northern part of the Seljord Group into the
Vindeggen Group and subdivided the Bandak Group
into the Oftefjell Group (lowermost), Høydalsmo
Group, and the Eidsborg Formation (uppermost). The
unconformity between the Oftefjell and Høydalsmo
groups was called the sub-Røynstaul unconformity
(SRU) after the lowermost formation of the latter
group.
This paper will present field arguments for establishing
the existence of the sub-Røynstaul unconformity. In
addition to several localities where the SRU is exposed,
distinctive basal conglomerates of the Røynstaul Formation were used for correlation of isolated parts of
the SRU. Neumann’s and Dons’ (1961) 1: 100 000 map
and especially, the recent 1: 50 000 maps by Nilsen &
Dons (1991) and Dons (2003), where the individual
formations are accurately depicted, were of particular
values for the present study. Dons’ (2003) profile and
legend indicate that an angular unconformity occurs

between his Ofte and Røynstaul formations, but it is
not further specified.
In this paper we concentrate on the structural and tectonic significance of the SRU. The weathering and erosion
processes that produced the SRU will be described in a
separate paper.

Geological setting
The bedrock of southern Norway belongs to the
Southwest Scandinavian Domain of the Baltic (Fennoscandian) Shield. This domain is the result of the
Gothian/Kongsbergian and Sveconorwegian (Grenvillian) orogenies from c. 1.75 Ga to 1.0 Ga. (e.g. Gaál &
Gorbatschev 1987) and has been divided into sectors
(Andersen & Knudsen 2000) separated by Sveconorwegian shear zones (Fig. 1). This study is concerned
with the northern part of the Telemark Sector, which,
in contrast to the neighbouring higher-grade
Rogaland-Vest Agder, Kongsberg, and Bamble sectors,
has been only weakly metamorphosed so that the
lithostratigraphy of its supracrustals can be established
without difficulity (Figs. 2 & 3, Dons 1960a, b; Laajoki
et al. 2002; Bingen et al. 2003).
In the south, the Telemark supracrustals are bordered
by strongly deformed and metamorphosed supracrustals, granitic gneisses, and granitoids of uncertain age
and origin (Mitchell 1967; Cramez 1969; Martins 1969;
Ploquin 1972; Stout 1972; Priem et al. 1973). This
contact is tectonic-metamorphic. The relationship of
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Fig. 1. Sketch map of the Sveconorwegian province (modified from
Bingen et al., 2001). The area of Fig. 2 is framed. Sectors not named
on the figure are: (1) Bamble, (2) Kongsberg, (3) Telemark.

the Telemark supracrustals with the Hallingdal
Complex (Bingen et al. 2001) and other gneisses of the
northeastern part of the Telemark sector is uncertain
(Dons & Jorde 1978; Nordgulen 1999). The MandalUstaoset shear zone (MUSZ in Fig. 2, Sigmond 1985)
probably separated, at 1.05 Ga the colder, more rigid
Telemark sector from the mobile Rogaland-Vest Agder
sector (Bingen & Breemen 1998). Importantly, Bingen
et al. (2002) have recently described 1.27 – 1.26 Ga
felsic volcanites from the latter sector, which are not
known to occur within the Telemark supracrustals.

Lithostratigraphy and structural features
of the study area
Briefly, the Telemark supracrustals consist of two major
sequences separated by the angular sub-Svinsaga unconformity: (1) c. 1500 Ma Rjukan Group (RG) and <1500 >1155 Ma Vindeggen Group (VG) called collectively
Vestfjordalenian
in
this
paper
and
(2)
c. ≥1155 – 1100 Ma Sveconorwegian sequences comprising several groups and formations (legend in Fig. 2).
This study concentrates on the southwestern part of the
Telemark supracrustals (Figs. 2 & 3). The historical development of the lithostratigraphic nomenclature of this
area, and the nomenclature used in this study, are referred to by Laajoki et al. (2002) and are shown in Fig. 3. See
also Fig. 4 in Bingen et al. (2003) and to Laajoki (2003)
where, following the proposal by Dahlgren et al. (1990),
the Vemork Formation is moved from the RG to VG.

Fig. 2. Simplified geological map of the southern part of the Telemark
supracrustals. Area of Fig. 3 is framed. Lithostratigraphic-structural
domains: A = Mefjell, B = Hjartdal, C = Åmotsdal, D = Huvundvarden, E = Bandakian. F = Øyfjell. G = Seljord. H = Sauland. Fault
zones (thick lines): GF = Gryvlun, JF = Jaspisfjellet, MF = Marigrønutan, PF = Piggnatten, RF = Raudsinutan, RuF = Rustfjellet, VF =
Vikvatnet. SHU, SLU, & SRU (in the legend only) = sub-Heddersvatnet, sub-Lifjell, and sub-Røynstaul unconformities, respectively.
Crosses = diverse granitoids.

The bedrock is cut by several faults which subdivide it
into diverse lithostratigraphic-structural domains. The
bounding faults, which are named in Fig. 2, are not
exposed as they follow valleys, but have been located
approximately by structural and stratigraphic mapping.
The lithostratigraphic contents of the domains (A-H in
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Fig. 2) and their boundaries are briefly described below.
The Vestfjordalenian (Rjukan-Vindeggen) bedrock is
divided into the following domains (A to D in Fig. 2):
Mefjell domain (A) consists of the acid volcanites of the
Tuddal formation of the RG overlain by the Vemork
metabasalts and quartzite and mudstone units of the
VG, upon which small relics of the Oftefjell group
(OG) have been preserved. The Rustfjell- Marigrønutan fault system and the Vikvatnet fault limit the
domain to the southeast and west, respectively. The
occurrence of the Vemork metabasalts is almost totally
restricted to this domain. The fault-bounded part
around Heidalsnutan is called the Heidalsnutan subdomain (A’ in Fig. 3)
Hjartdal domain (B) consists of the Tuddal Formation
and the VG southeast of the Marigrønutan fault.
Åmotsdal domain (C) is a complex fault zone between
the Mefjell and Hjartdal domains and consists of the
faulted, middle-upper part of the VG.
Hovundvarden domain (D) is allochthonous in respect
to the Hjartdal domain from which it is separated by
the Jaspisnuten fault. The bedrock comprises the upper
part of the VG.

Fig. 3. Geological map of the study area (modified from Nielsen &
Dons 1991; Dons 2003). Locations of maps and profiles in Figs. 4 – 9
& 11 are shown. Thick lines mark inferred faults, dashed and dotted
lines mark axial plane traces of anticlines and synclines, respectively.
Locality names: SB = Snaunetten Basin, Bn = Bikkestaulnuten, Bv =
Buvatnet, Bå = Buvassåi, Tt = Trolltjørnnuten, Faults: GTF = Grønlitjørn, RNF = Raudsinutan, VVF = Vikvatnet. Dashed lines in the
legend indicate unconformities.

The Sveconorwegian bedrock is subdivided into the
following domains (E-H in Fig. 2):
Bandakian domain (E) consists of the folded volcanicsedimentary OG and Høydalsmo Group (HG) and the
Eidsborg Formation northeast and southwest of Lake
Bandak.
Øyfjell domain (F) occurs west of the Mefjell domain
and consists of the OG and HG and the Eidsborg Formation intruded by post-tectonic granites. Its eastern
margin with the Heidalsnutan subdomain is defined by
the Vikvatnet fault zone (Fig. 3) within and west of
which the rocks are intensively foliated.
Seljord domain (G) consists of the Brunkeberg
Formation, the Lifjell Group, and the Transtaulhøgdi
supracrustals. It has a tectonic-metamorphic boundary
with the Vråvatn gneiss complex in the south.
Sauland domain (H) in the east comprises the Skogsåa
formation and the Heddal Group. Its western boundary is
marked by the sub-Heddal unconformity (Laajoki 2003).

Fig. 4. Cross-section of the southern part of the study area (for location see Fig. 3) showing how the sub-Røynstaul unconformity (SRU) has
been folded and faulted and how it drapes various units. Groups and formations (1-10) in rising stratigraphic order: Rjukan Group (RG): (1)
Tuddal Fm. Vindeggen Group (VG): (2) Vemork & (3) Gausta – Skottsfjell fms. Oftefjell Group (OG): (4) Svinsaga, (5) Ljosdalsvatnet, (6)
Hovdevatnet (7) Breidlandsnutane, & (8) Bergsvatnet fms. Høydalsmo Group (HG): (9) Røynstaul & (10) Morgedal-Gjuve fms. Letters A, A’,
E, and F refer to the domains in Fig. 3. Arrows indicate top directions.

32

K. Laajoki & J. Lamminen

NORWEGIAN JOURNAL OF GEOLOGY

Fig. 5. Detailed map of the
Haugset area, with cross section A-B, and reconstruction
of the sub-Røynstaul unconformity (SRU) (bottom).
Locations of photographs in
Figs 10a & b are shown.

The SRU has been detected in the Mefjell, Bandakian,
and Øyfjell domains, where it overlies the RG, VG, and
OG (Fig. 4).

The sub-Røynstaul unconformity
The angular unconformity, which separates the HG from
the underlying RG, VG, and OG, is named informally as
the sub-Røynstaul unconformity (SRU) after the lowermost HG formation. Its type localities include the Haugset (Fig. 5), Ljosdalsvatnet (Fig. 6), and Kultankriklan
(Figs. 7 & 8) areas, which belong to the SW part of the
Mefjell domain. In the Bandakian domain, the lower
part of the Røynstaul Formation (RF) has been intensively sheared with the consequence that the SRU can only
be seen locally (Figs. 8-H&g). In the Øyfjell domain, the
SRU overlies folded OG (Fig. 4) and RG (Fig. 11). These
localities will be described in this order below.

Snaunetten Basin
Dons (2003) mapped the sandstones in the SE part of
the Heidalsnutan subdomain as the sedimentary part of
the Vemork Formation of his Rjukan Group, but recent
studies show that they belong to the RF (Lamminen &
Laajoki 2004). They are treated as the Snaunetten
Basin, which represents that part of the RF preserved
NW of the Raudsinutan fault (Fig. 3). The SRU is best
exposed in the Haugset (Fig. 5) and Ljosdalsvatnet
(Fig. 6) areas.
In the Haugset area, at the northern end of the
Snaunetten Basin, the SRU is developed on Vemork
metabasalts, against which it forms an angular
unconformity (map & structural profile in Fig. 5).
Reconstruction of the SRU in Fig. 5 shows that it was
most likely cut by syndepositional faults, which caused
an uneven, regional relief. On a smaller scale, the an
SRU is either sharply erosional (Fig. 10a) or is marked by
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Fig.6. Schematic geological map and structural
cross-sections of the Ljosdalsvatnet area showing the relation of the Røynstaul Formation
(light grey, trend of bedding indicated by solid
curves) with the Tuddal (1), Vemork (2), and
unclassified quartzite (3) in the north, with the
Gausta (4) and other formations of the Vindeggen Group in the east, and with the Svinsaga
(5), Ljosdalsvatnet (6), unnamed quartzite (7),
Hovdevatnet (8), Breidlandsnutane (9) and
smaller unnamed formations of the Oftefjell
Group in the south and west. Lithological ornaments: dots = quartzite, dense dots = mudstone, vv = metabasalts, zigzag lines = porphyry,
horizontal ruling = metadiabase, black ellipsoids = Kultankriklan-type conglomerate.
Arrows = top direction. RNF = Raudsinutan
fault, SSU & SRU = Sub-Svinsaga and subRøynstaul unconformities, respectively. Location of Fig. 10D is shown.

in situ volcanic weathering breccia (Fig. 10b) with a
chloritic clay matrix derived from the underlying basalts.
Locally, a steep, jagged palaeorelief can be seen (Fig. 10c).
In the north, the RF starts with a Kultankriklan-type (see
below) debris-flow conglomerate with distinctive, epidotized, metabasaltic clasts derived from the underlying
Vemork Formation (Lamminen & Laajoki 2004).
The southern end of the Snaunetten Basin is exposed
around Ljosdalsvatnet (Fig. 6), where several, unexposed
faults complicate the structure of the bedrock. North of
the lake, the SRU was not exposed, but structural observations indicate that the RF overlies unconformably
both the Tuddal and Vemork formations (profile A-C
in Fig. 6). Near Landsverk, a pervasively foliated
conglomerate of the Kultankriklan type lies with an
erosional contact on a thin quartzite unit between it
and the Vemork formation (Fig. 10d). On the NE shore
of Hovdevatnet, an OG porphyry passes gradually into
a Kultankriklan-type conglomerate. The contact is so

much sheared that primary features have been
destroyed, but the RF and OG face in opposite
directions (profile D-E in Fig. 6). SW of Ljosdalsvatnet,
a small porphyry body belonging either to the RG or
OG is gradually overlain by the RF in the NE, whereas
an OG quartzite overlies it in the NW. Here again the
RF and OG face opposite directions (profile F-G in Fig.
6). East of this locality the SRU and the whole
Snaunetten Basin is cut by the Raudsinutan fault.

Kultankriklan area
Around Lake Kultankriklan, outliers of the RF lie on vertical or steeply dipping, about N-S trending VG quartzites
and siltstones and associated metadiabase sills and dykes
(Figs. 7 & 8). The RF outcrops consist mainly of polymictic, debris-flow conglomerates of the Kultankriklan
Member (KM) distinguished by epidotized metabasalt
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and quartzite boulders (Figs. 10 e & f). The SRU is best
exposed on the western margin of outlier 2 where it can
be followed for a distance of ca. 400 m (Fig. 6e in Laajoki
et al. 2002), eroding both the VG quartzite and associated
metadiabase. It also is visible under outliers 1 and 3.
KM boulder conglomerates overlie a metadiabase dyke
intruded into the VG on the southwestern corner of
outlier 1. The angular unconformity dips about 30˚ to
the east (Fig. 10e). It is uneven and hard to locate
exactly because a thin zone of epidotized, chloritized,
and sericitized rock with relics of metadiabase
fragments overlies the metadiabase. This zone is interpreted as a metamorphosed, pre-KM weathering crust.
A similar angular unconformity with a weathered crust
above a metadiabase also occurs on the western margin
of outlier 2 , but in this case the metadiabase shows a
pervasive Sveconorwegian foliation (Fig. 10f). The
unconformity dips about 55˚ - 65˚ to the east. In
addition to the larger bodies, the KM also occurs as
thin clastic veins cutting at a high angle the VG bedding
or fills small hollows in the VG.

Bandakian domain

Fig. 7. Detailed map of the Kultankriklan area. The outliers of the
Kultankriklan (conglomerate) Member are numbered from 1 to 4.

The contact between the OG and the KM has been
detected in only three outcrops just north of Fjellet, a
small mountain cottage settlement (Fig. 8). The least
deformed outcrop reveals that the Ljosdalsvatnet
porphyry of the OG is overlain by a foliated, polymictic
KM conglomerate with distinctive epidotized amygdaloidal pebbles and cobbles. The contact is slightly erosional (Fig. 10g) and seemingly conformable, but the
profile in Fig. 8 shows that the RF lies with angular
unconformity on the OG. Two other outcrops are so
intensively foliated that the contact can be located only
arbitrarily. South of Fjellet, the unconformity is not
visible and the part of the RF closest to the OG is intensively deformed. The N-S trending, pervasive foliation

Fig. 8. Simplified cross section from Kultankriklan to Fjellet (for location see Fig. 3) showing how the SRU represents a high-angle angular
unconformity with the VG and OG, although at Fjellet the OG/RF contact is seemingly conformable.
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Fig. 9. Simplified N-S cross-section of the Oftefjell Group SE of Oftevatnet (for location see Fig. 3). Lithological ornaments: zigzag line = porphyry, gray = metabasalt, T = tuffite, G = metagabbro, dots = quartzite. Unit 21 refers to Nilsen’s and Dons’ (1991) basic volcanites of their
Ofte Formation (OG in this study).

and bedding (isoclinally transposed) of the Røynstaul
Formation cut the east-west trending lithologies of the
OG north of Høydalsmo at right angles (Fig. 3) indicating that here the OG/RF contact is a shear zone.

dominant clasts being diverse acid volcanites with wellrounded quartzite clasts. This difference is attributed to
the absence of the Vemork Formation on the western side
of the Heidalsnutan subdomain (Figs. 2 & 3).

At Trolltjørnnuten (Tt in Fig. 3), the lower contact of
the KM is not exposed, but the geological mapping
indicates that the KM was deposited into an erosional
depression developed on the Ljosdalsvatnet Formation
of the OG. South of Trolltjørnnuten, the OG/RF
contact is most likely a shear zone as the Røynstaul
quartzite closest to the OG porphyry is pervasively
foliated and the KM and other conglomerates are missing from between. However, on the western flank of
the Grågåsi mountain (Fig. 3) the Brunkeberg
Formation passes gradually into the RF indicating that
the SRU represents a weathering crust (Laajoki et al.
2002). Farther to the south, in Kvinnandalen (Fig. 3),
the rocks are so intensely sheared that the existence of
the SRU cannot be established.

In the canyon of Buvassåi (Bå in Fig. 3), Dons’ (2003)
unit 15 metabasalts, which represents the NW extension of Nilsen’s & Dons’ (1991) unit 21 in Fig. 9, is
overlain by a zone at least 3 m wide of dark, dense,
opaque-pigmented, sericite-rich rock with carbonate
pockets and fiamme-like bodies replaced by muscovite.
This part may represent a palaeoweathering zone
developed on OG volcanites. It is overlain by a c. 2 m
thick sericite quartzite with quartzite pebbles and
quartz clasts. Then follows a typical Bikkestaulnuten
cobble conglomerate. On the eastern flank of the Li
anticline (Li in Fig. 3), an OG porphyry passes
gradually into a Bikkestaulnuten-type conglomerate,
whereas on the opposite side of the anticline, a shallow
dipping RF arkosite lies seemingly conformable on a
parallel-laminated OG tuffite. On the southern shore of
Buvatnet (Bv in Fig. 3) a Bikkestaulnuten type
conglomerate lies directly on a laminated OG tuffite.

Southeast of Oftevatnet, the quartzite of the Røynstaul
Formation lies seemingly conformable on the OG tuffite (Fig. 9).

Øyfjell domain and western margin of
the Heidalsnutan subdomain
The Øyfjell domain has a N-S trending, sheared contact
zone with the RG and related granodiorites of the
Heidalsnutan subdomain (Vikvatnet fault in Fig. 3).
South of the post-tectonic Stavsfjellet granite, the RF has
been preserved in the Bikkestaulnuten syncline and
Buvatnet fold basin (Bn & Bv in Fig. 3). Dons (2003)
mapped the Bikkestaulnuten rocks as his Ofte Formation,
but here they are included in the RF, as they contain a distinctive conglomerate unit, which overlies OR metabasalts. This Bikkestaulnuten polymictic conglomeratic
resembles the Kultankriklan-type, but the Vemork-type
epidotized metabasalt clasts are missing or are rare, the

East of the Stavsfjellet granite, the Tuddal/RF contact is
sheared, but at Steinburonuten, within the Heidalsnutan
subdomain (Fig. 3), a volcanic conglomerate
containing dominantly acid volcanite clasts marks this
contact. This passes into a carbonate-spotted sericite
quartzite. Dons (2003) included this unit in his Ofte
Formation, but as the quartzite is similar to those of the
Snaunetten Basin, it is correlated with the RF. At
Heimveglinuten (Fig. 11a), a Bikkestaulnuten-type
cobble conglomerate lies with an erosional contact on a
OG pebbly quartzite, which may represent either the
Svinsaga formation or some other quartzite of similar
type higher in the OG stratigraphy. Structural measurements indicate that the contact also represents an
angular unconformity (Fig. 11b), but intense foliation
has destroyed primary features in the RF. North of
Heimveglinuten, a RF pebbly conglomerate lies with a
gradual contact on a Tuddal porphyry.
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Fig. 11. (A) Map of the Heimveglinuten area. Lithological units: 1.
Tuddal Formation and associated granodiorite. 2. Svinsaga-type quartzite with quartzite pebbles and quartzite-clast conglomerate (white
ovoids). 3. Lower conglomeratic granule part of the Røynstaul
Formation with Bikkestaulnuten-type cobble-pebble conglomerate
(black ovoids). 4. Bulk quartzite of the Røynstaul Formation. Horizontal
ruling = metadiabase. For symbols see Fig. 7. The exposed parts of the
sub-Røynstaul unconformity (SRU) are shown by dashed lines.
(B) Photograph of the covered SRU (parallel to the 1.6 m long stick,
dips c. 65º to 255º, see Fig. 11A) between a Svinsaga-type quartzite (on
the right) and Bikkestaulnuten-type conglomerate at Heimveglinuten.
Seen from the south. Inset: close-up of the erosional SRU. S = Svinsagatype quartzite. q = quartzite cobble in the overlying conglomerate.

Discussion
The contact and structural observations described
above show that the SRU drapes all older groups in the
area, namely the RG, VG, and OG (e.g. Fig. 4).
Consequently, it is a major regional angular unconformity. The ages of the acid volcanites of the Ljosdals-

Fig. 10. Photographs of the sub-Røynstaul unconformity (SRU) in
Haugset (A-C), Landsverk (D), Kultankriklan (E-F), and Fjellet (G).
Photograph and station numbers and UTM coordinates are given on
each photograph. (A) Erosional SRU (dashed) between Vemork (Ve)
metabasalt and Røynstaul quartzite and conglomerate. The measuring tape is 50 cm long. (B) Basal Røynstaul breccia with fine-grained metabasalt clasts (Fg) and dark clayed matrix (c) separated by
an uneven SRU surface from the underlying Vemork amygdale rock
(Am). Marker is 14 cm long. (C) A jagged SRU palaeorelief on a
Vemork metabasalt. Note the rockfall clasts in the RF quartzite.
Haugset. Station number and UTM coordinates are given. (D) Erosional SRU between unclassified quartzite (unit 3 in Fig. 6) and
Landsverk conglomerate of the Kultankriklan-type (plane view).
Compass plate is 12 cm long. (E) Gently east dipping SRU (fracture
feature) separates the Kultankriklan Member (KM) from the underlying post-Kongsbergian metadiabase with pre-KM weathering crust
(covered by moss mat). Note the quartzite boulder (q) left of the 1.4
m long stick. (F) Uneven/deformed erosional SRU surface (dashed)
between a metadiabase showing Sveconorwegian foliation and the
KM. Note the well-rounded quartzite boulders (q). (G) Foliated, but
likely erosional contact between the OG porphyry and the overlying
KM. e = epidotized indicator clasts.

vatnet porphyry and the Dalaå Formation limit the
formation of the SRU to between 1155 ± 3 Ma and
1150 ± 4 Ma (Laajoki et al. 2002), which proves that the
SRU represents a relatively short time gap, a couple of
million years, at most. This places it within Starmer’s
(1993) inter-Sveconorwegian extension period, and
justifies a subdivision of the traditional Bandak Group
into the Oftefjell and Høydalsmo groups (Laajoki et al.
2002). This early deformation may necessitate some
adjustment to previous concepts of the deformation
history of the study area (e.g. Gyøry 1972; Nilsen 1981
and references therein; Starmer 1993).
The present study treats only a relatively small part of
the SRU. Major questions include how the SRU, or in
the other words, how the RF continues outside the
study area. Martins (1969) stated that the Røynstaul
(Røynstaulegg)-type conglomerates in the Vrådal area,
south of Lake Bandak (Fig. 2), lie directly on acid
metalavas, which he correlated with the traditional RG,
but which are here included in the Transtaulhøgdi
supracrustals. Tight to isoclinal folding in the area
indicates, however, that the contact may be a shear
zone. On the basis of structural evidence only, Stout
(1972) suggested the existence of an angular unconformity between the (Bandak) Nape amphibolite and
(Rjukan) gneisses in the Fyresvatn area, about 25 km
south of Lake Bandak. However, in a high metamorphic
area, it is possible that gneisses considered as basement
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may in fact represent more migmatized parts of the
supracrustal sequence in question, as is the case in the
Nisser-Vråvatn area (Cramez 1969). It would also be difficult to show by mapping how the SRU is related to the
sub-Heddal unconformity (Laajoki 2002) in the Sauland
domain (Fig. 2). As the age of the latter is bracketed by
the ages of the Brunkeberg and Skogsåa porphyries to lie
between 1155 ± 2 Ma and 1145 ± 4 Ma (Laajoki et al.
2002), these unconformities can be time-correlative. The
overlying sequences are, however, so different (thick, volcanic-sedimentary HG sequence with both acid and basic
metalavas vs. rather monotonous, mostly metasedimentary Heddal Group) that they may have developed in
separate, but roughly coeval tectonic environments (Laajoki & Lamminen, 2004).
In the Sæsvatn area, Rogaland-Vest Agder sector, some 30
km west of the Mandal-Ustaoset fault, Bingen et al.
(2002) described a local angular unconformity between
the c. 1.27 Ga Breive Group and the overlying Skyvatn
Group whose uppermost metasandstone was deposited
after 1211 ± 18 Ma ago. As these groups resemble
lithologically the OG and HG, respectively, it is tempting

NORWEGIAN JOURNAL OF GEOLOGY

to correlate the sub-Skyvatn unconformity with the subRøynstaul unconformity. Bingen et al. (2002) related the
Sæsvatn-Valldal supracrustal sequences to rift basins or
pull-apart basins that were forming at some distance
inboard from the subduction trench, at the margin of the
Baltic plate for at least 65 Ma, between 1.27 and 1.21 Ga.
The age data allow, however, the upper, basalt-dominated part (Skyvatn and Valldal groups) to be correlated
with the HG. However, as the original relationship between the Telemark and Rogaland-Vest Agder sectors
across the Mandal-Ustaoset shear zone is not known and
the felsic volcanism of the Breive Group is about 100 Ma
older than that of the OG, this correlation must be considered as tentative. Brewer et al. (2002) attributed the
voluminous basalts of the Morgedal and Gjuve formations of the c. 1.15 Ga Bandak Group (OG in this study) to
significant mantle melting related to lithospheric extension in a continental back-arc setting, the extension being
driven by subduction-related processes.
Fig. 12 gives a reconstruction of the palaeogeographic
situation during the formation of the SRU at the initial
depositional stage of the RF. It is based on the following

Fig. 12. Schematic presentation of the palaeoenvironment in the beginning of the sedimentation of the RF (gray). SSU & SRU = sub-Svinsaga
and sub-Røynstaul unconformities, respectively. RNF & VVF = Raudsinutan and Vikvatnet faults, respectively.
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observations and interpretations.
(1) SE of the Heidalsnutan subdomain, the SRU was developed progressively on the RG, VG, and OG and the Kultankriklan-type conglomerates form the base of the RF.
(2) The parts of the RF preserved in the Snaunetten, Kultankriklan, Fjellet, and Trolltjørnnuten areas belonged
originally to a single basin floored by the SRU. Later on
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the Raudsinutan fault became active and separated the
Snaunetten Basin from the others.
(3) On the western margin and west of the Heidalsnutan
subdomain, the RF overlies only the OG and its basal
conglomerates are of Bikkestaulnuten type This is explained by west-side-up tilting of the Heidalsnutan subdomain along the Vikvatnet fault during deposition of the
RF, which caused acid RG volcanites and Vemork metabasalts to form the main provenances of the most basal
parts of the RF on the western and eastern side of the
Heidalsnutan subdomain, respectively.
Although the geological time gap represented by the
SRU is small, the unconformity itself is significant as it
reflects the beginning of a new rifting/extension stage
and associated deep erosion at the active Baltic
continental margin at about 1.15 Ga (Fig. 13).

Conclusions
(1) Because the SRU marks an angular unconformity
draping three older groups (RG, VG, OG), it highlights
a tectonically and stratigraphically significant period of
deformation and deep erosion (Figs. 12 & 13).
(2) Previously published age determinations (Laajoki et
al. 2002) show that the formation of the SRU took place
between 1155 ± 3 Ma and 1150 ± 4 Ma indicating rapid
erosion and short-lived tectonism.
(3) The SRU can be considered as an uneven, erosional
floor of a rift basin developed at the active Baltic continental margin at about 1.15 Ga.
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