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Five seismic sequences have been identified in the Upper Palaeozoic succession of the Finnmark Platform, southern Norwegian Barents Sea. The
sequences show a general thickening of the succession from south to north reflecting differential subsidence of the platform during the Late Palaeozoic. The seismic sequences have been tied to the offshore lithostratigraphic units. The lower sequence, corresponding to the Lower Carboniferous
Billefjorden Group reflects fluvial to shallow marine deposition during active rifting. It is separated from the overlying sequence by a major unconformity. Seismic sequence 2 correlates to the lower Gipsdalen Group. It was deposited during a second phase of rifting and shows pronounced
thickness variations across the platform. Sequence 3 represents the upper part of the Gipsdalen Group. Seismic facies analysis shows the presence of
complex buildups along the northern platform margin during this time interval. Seismic sequence 4 roughly correlates to the Bjarmeland Group.
During this stage, the carbonate system was a huge temperate cool-water platform with abundant bryozoan buildups along the northern margin.
Gradual cooling and deepening of the platform is marked by a change to more chert-rich deposits in sequence 5.
The overall evolution of the platform resembles that seen elsewhere in the Arctic and reflects northward movement of the Pangean supercontinent
during the Late Palaeozoic. The succession is stratigraphically more complete than the successions on Spitsbergen and Bjørnøya, and gives a more
detailed view of the depositional changes related to shift in palaeolatitude.
Tommy J. Samuelsberg, Norsk Hydro ASA, Kjørbovn. 31, Sandvika, N-0246 Oslo, Norway; Geir Elvebakk, Skarvn. 17, N-9406 Harstad, Norway; Lars
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Introduction
The Upper Palaeozoic successions in Arctic Canada,
northern Greenland, Svalbard, Arctic Russia and the
offshore areas of the Barents Sea reflect the complex
interplay of ongoing rifting, long-term sea level fluctuations and changing climate due to northward movement of the northern margin of the supercontinent
Pangea (e.g. Beauchamp 1994; Stemmerik 2000). From
latest Devonian to latest Permian time, Pangea moved
approximately 25 degrees northwards, shifting the position of the southern Barents Sea from approximately
20°N palaeolatitude during the latest Devonian – Early
Carboniferous to approximately 45°N palaeolatitude at
the end of the Permian (e.g. Golonka & Ford 2000).
This latitudinal shift in position clearly affected the
depositional conditions along the entity of the
east–west oriented shelf, from Arctic Canada in the
west to Arctic Russia in the east (Beauchamp 1994;
Stemmerik 2000). On Spitsbergen and Bjørnøya and in
the Norwegian Barents Sea, the palaeolatitudinal shift
is reflected in the Upper Palaeozoic lithostratigraphy.
The four Upper Palaeozoic groups record four stages of
palaeoclimatic conditions. The Lower Carboniferous
Billefjorden Group consists of sediments deposited in
tropical–subtropical, humid environments, the Gipsda-

len Group includes sediments deposited under warm
and dry conditions, the Bjarmeland Group sediments
reflect deposition in temperate and more humid conditions, and finally the Tempelfjorden Group sediments
were deposited in cool temperate environments (e.g.
Stemmerik 2000; Larssen et al. 2002, in press).
In this paper, we present a seismic facies analysis of the
Upper Palaeozoic succession on the eastern Finnmark
Platform in the southern part of the Norwegian Barents
Sea based on regional 2D seismic data supplemented
with 3D data from a localised area on the north-eastern
platform margin. The 2D data are close to zero phased,
and a peak represents an increase in acoustic impedance. The seismic sequence boundaries are defined as
they occur on the 2D data. Well logs, core data and biostratigraphic data from four exploration wells (7128/41, 7128/6-1, 7229/11-1 and 7228/9-1) drilled in the central part of the platform and eight shallow cores drilled
in the southern part of the platform by IKU Petroleum
Research have been tied to the seismic data to date
reflectors and support the seismic facies analysis. It has
been possible to map five seismic sequences on the
Finnmark Platform, and generally the fourfold lithostratigraphic division of the sedimentary succession
seen in outcrops and well logs is reflected in the seismic

Fig. 1. Map of the southern Norwegian Barents Sea showing main structural elements and location of wells mentioned in the text. The position of seismic lines shown in Figs. 3-6, and the 3D survey area
illustrated in Fig. 7 is also indicated.
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data. However, seismically it is possible to subdivide the
Gipsdalen Group into two sequences, reflecting the
very different development of the base and top of the
group; the lower of these seismic sequences (SS 2) corresponds to the syn-rift siliciclastics of the Ugle Formation and the overlying mixed siliciclastics and carbonates of the Falk Formation whereas seismic sequence 3
corresponds to the carbonate-dominated Ørn Formation of Larssen et al. (2002, in press). The seismic data
thus add to the knowledge of the spatial variability of
the Late Palaeozoic depositional environments recorded on basis of well log and shallow core data (e.g.
Bugge et al. 1995; Stemmerik et al. 1995; Ehrenberg et
al. 1998), and thereby increase our understanding of
the evolution of the Finnmark Platform and the northern Pangean shelf over time.

Setting
The Finnmark Platform forms a relatively stable segment of the southern Norwegian Barents Sea bounded
by the Norwegian mainland to the south, by the Nordkapp and Hammerfest basins to the north and by the
southernmost extension of the Ringsvassøy–Loppa
Fault complex to the west (Fig. 1; Gabrielsen et al.
1990). The pre-Devonian basement was affected by two
major compressional events. The Late Precambrian
Baikalian orogeny resulted in NW–SE trending basement structures along the north-eastern margin of
the Baltic Shield (Siedlecka 1975), including the Trollfjord–Komagelv Fault Zone in northern Norway;
NW–SE oriented structures on the south-eastern part
of the Finnmark Platform most likely relates to this
event (Alsgaard 1993; Gudlaugsson et al. 1998). Caledonian structures are oriented NE–SW in northern
Norway (Townsend 1987). The majority of the late
Devonian – Early Carboniferous extensional faults in
the southern Barents Sea are also oriented NE–SW, and
are believed to be related to reactivation of Caledonian
basement structures (Gudlaugsson et al. 1998).
The Late Palaeozoic tectonic history of the south-western Barents Sea reflects several phases of extension and
tectonic subsidence mostly along the Caledonian structural grain. Main subsidence occurred in the Nordkapp
Basin, and the fault zone bounding the Finnmark Platform to the north has been active throughout the late
Palaeozoic. The Finnmark Platform itself was characterised by rifting during the earliest post-Caledonian
phases of sedimentation in the latest Devonian and
Early Carboniferous. On the south-eastern part of the
platform, structures are NW–SE oriented and linked to
reactivation of Baikalian structures. The basal rift topography was onlapped during the mid- and Late Carboniferous as sea level started to rise and the area was gradually transgressed. The latest Carboniferous and Per-

Fig. 2. Simplified stratigraphic log of the Upper Palaeozoic succession
on the Finnmark Platform with correlation to the seismic sequences.

mian succession was deposited during a tectonically
quiet period when the platform was subsiding relatively
uniformly.
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The platform has been somewhat modified by later,
Jurassic movements along pre-existing faults; the present gentle northward tilt of the platform is the result
of differential Late Tertiary uplift. The southern limits
of the Late Palaeozoic platform are not known due to
this late event of tilting and erosion, but the facies patterns clearly indicate that the platform extended southwards from the present-day coastline to include the
northern parts of the Norwegian mainland.

medium amplitude in the southern part of the Finnmark Platform (Figs. 3, 4). This part of the sequence
shows a large-scale sigmoidal pattern in the north. The
uppermost part of the sequence is characterised by low
to medium amplitude reflections. A similar threefold
division of the seismic sequence was also reported by
Ehrenberg et al. (1998) from the area around wells
7128/4-1 and 7128/6-1. In the high frequency 2D data
from the southern edge of the platform further subdivision of the sequence is possible, and Bugge et al.
(1995) were able to distinguish four seismic units.

Seismic facies and stratigraphy

The base of SS1 represents a major unconformity between basement rocks and post-Caledonian sediments.
The sediments above the unconformity are of Early
Carboniferous, middle– late Visean age in wells 7128/41 and 7128/6-1, and in IKU shallow cores the youngest
sediments included in the sequence are of Serpukhovian age (Bugge et al. 1995; Larssen et al. 2002, in
press). The dated wells are located on structural highs
or in the southern up-dip areas; the age of the sediments deposited in the surrounding lows and towards
the north is unknown but it is likely that older sediments are present in these areas since the Billefjorden
Group extends down into the latest Devonian on Spitsbergen and Bjørnøya. The seismic data show that several fault-bounded basement highs existed during the
early stages of deposition on the south-western part of
the platform. No such features were present towards the
north-east, indicating a change in structural style
towards the east. The highs acted as local source areas
as indicated by the prograding lobes that surround
them. Away from the highs, the lobes pass gradually
into more homogeneous packages of sediments, characterised by faint internal reflectors. The middle and
upper part of the sequence shows a gradual change in
seismic facies towards a more "basinal" setting. Core
data from the Finnmark Platform indicate that deposition took place in non-marine fluvial environments
during the early stages of SS1 (e.g. Bugge et al. 1995;
Ehrenberg et al. 1998). In wells 7128/4-1 and 7128/6-1,
the middle part of SS1 contains abundant coal layers.
Coal-bearing fluvial sediments have also been drilled in
IKU7127/10-U-02 and –03 further to the south-west.
The coal-bearing succession, seismically characterised
by continuous, medium amplitude reflections, is widespread in the south-western part of the platform (see
Figs. 4, 5), but disappears towards the north-east. The
large-scale sigmoidal features on this part of the platform suggest marginal marine progradation and the
presence of a seaway towards the north.

Five Upper Palaeozoic seismic sequences have been
mapped on the Finnmark Platform based on regional
2D seismic data supplemented with 3D data from a
localised area along the northern margin of the platform (Fig. 1). The sequences are defined by laterally
extensive reflectors, often with toplap, onlap or downlap terminations of the reflectors towards the boundaries. They have been dated using available biostratigraphic data from wells 7128/4-1, 7128/6-1 and
7229/11-1 and the IKU shallow cores (see Larssen et al.
2002). Both core data from the exploration wells and
shallow boreholes have been used to guide and support
the seismic facies analysis.
Seismic sequence 1 (SS1)
This sequence can be correlated to the Lower Carboniferous Billefjorden Group based on tie to well 7128/6-1
(Fig. 2). It corresponds to the Visean I–III and the Serpukhovian seismic units of Bugge et al. (1995). Seismic
sequence 1 directly overlies Caledonian basement with
highly variable amplitude along the contact. The reflector truncates underlying basement reflectors and is
itself onlapped or locally downlapped by internal SS1reflectors. The thickness of SS1 increases from south to
north and reaches 450 ms TWT in the northern part of
the platform (Figs. 3–6). It has not been possible to
determine if this increase in thickness is due to increased thickness of the Billefjorden Group or due to presence of an older sedimentary unit in the north. The
south-western part of the Finnmark Platform is characterised by extensive development of half-graben style
basins, and the sequence is thin or locally missing over
basement highs. No such half-grabens are present in
the north-eastern part of the platform.
Internally, SS1 is characterised by a chaotic seismic
signature of low amplitude and medium reflectivity
reflectors in the lower part. Internal reflectors are commonly faulted; tectonic throw is locally up to 100 ms
TWT (Figs. 3, 4). Lobes with sigmoidal internal reflections downlap on the basement reflector around many
basement highs. The middle part of the sequence is
characterised by highly continuous reflectors of low to

Seismic sequence 2 (SS2)
Seismic Sequence 2 can be correlated to the lower part
of the Gipsdalen Group based on tie to well 7128/6-1. It
corresponds to the ?Bashkirian, Middle Carboniferous
and Kasimovian–Gzhelian seismic units of Bugge et al.
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Fig. 3. Interpreted seismic line and geological cross section along line GFNS 87-18 from the north-eastern Finnmark Platform. For location see
Fig. 1.

(1995). The sequence ranges in thickness from less than
40 ms TWT over basements highs in the southern
updip areas to approximately 150 ms TWT at the northern edge of the Finnmark Platform. The sequence
shows pronounced thickness variations across faults,
suggesting syn-depositional tectonic activity (Fig. 5).
The basal boundary is interpreted as the onset of a
trough in the seismic data. It is a high amplitude reflector of high continuity in the southern part of the plat-

form but it gradually loose amplitude strength towards
the north. Locally, the internal reflections onlap and
downlap the lower boundary, and in places the underlying SS1 reflectors show toplap towards the boundary.
Internally, SS2 is characterised by sub-parallel medium
to high amplitude reflections of medium continuity in
the southern part of the platform. The amplitude
strength and continuity increase northwards and small
seismic mounds are present at the northern part of the
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Fig. 4. Interpreted seismic line and geological cross section along line SG8737-106 from the north-eastern Finnmark Platform. For location see
Fig. 1.

platform. On the eastern Finnmark Platform, the seismic mounds are often located over structural highs and
the surrounding structural lows are characterised by
sub-parallel, high amplitude reflections (Fig. 3).
The base of SS2 represents a major unconformity
between Lower Carboniferous, mainly non-marine
sediments and Upper Carboniferous, mostly shallow
marine sediments. The sediments overlying the unconformity are of Bashkirian age in IKU shallow core
7029/03-U-02, where the basal, conglomeratic Ugle
Formation is present, and of late Moscovian age in well
7128/6-1 (Bugge et al. 1995; Ehrenberg et al. 1998). The

basal reflector represents a change from low-density
and low-velocity fine-grained siliciclastics to higher
density and higher velocity sandstones. The lower part
of the marine sequence is dominated by mixed shallow
marine siliciclastics and carbonates with minor anhydrite beds in structural lows (Figs. 3–5). The sequence
gradually becomes carbonate-dominated upwards and
the combination of seismic and well data indicates that
the Finnmark Platform formed part of a huge shallow
carbonate platform dominated by cyclic deposition in
shallow to deep subtidal environments (e.g. Stemmerik
et al. 1995; Ehrenberg et al. 1998). The platform was
repeatedly exposed during high frequency, glacio-
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Fig. 5. Interpreted seismic line and geological cross section along line SG8737-105 from the south-eastern Finnmark Platform. For location see
Fig. 1.

eustatic sea-level falls and evaporites were deposited in
small intra-platform basins during early stages of sealevel rise. During this stage, carbonate buildups were
rare; they seem to be restricted to the northern, deeper
and more rapidly subsiding part of the platform, where
small carbonate buildups are seen to sit over structural
highs (Fig. 3).

middle-late Gzelian to late Asselian age based on fusulinid data from IKU shallow cores (Nilsson 1993; Bugge
et al. 1995; Stemmerik et al. 1995). The sequence increases gradually in thickness from approximately 30 ms
TWT in the south to more than 180 ms TWT on the
northern part of the Finnmark Platform (Figs. 3–6).
There are no significant thickness variations across
faults suggesting deposition during a tectonically quiescent period.

Seismic sequence 3 (SS3)
Seismic sequence 3 correlates to the Gzhelian and Asselian I–II seismic units of Bugge et al. (1995). It is of

The lower boundary of SS3 is interpreted in the onset
of a trough in the seismic data. It is difficult to trace
from the southern platform areas and northwards due
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Fig. 6. Interpreted seismic line from the 3D survey in the north-eastern Finnmark Platform. For location see Fig. 1.

to a combination of decreasing seismic quality and loss
of amplitude below an internal high amplitude unit. In
well 7128/6-1, the upper boundary can be correlated to
a major, regional flooding surface approximately 30 m
below the top of the Gipsdalen Group. This is the base
of L-6 in Ehrenberg et al. (1998).
Internal reflectors locally downlap and onlap the basal
boundary. Internally, SS3 is characterised by low to
medium amplitude reflections in the southern part of
the Finnmark Platform. Small seismic mounds, 20–40
ms TWT thick, are common on the northern part of
the platform; they are surrounded by more continuous,
parallel reflections (Figs. 3, 6). In the northernmost
part of the platform, the upper part of the sequence
consists of a laterally restricted unit, characterised by
sub-parallel to slightly divergent, high amplitude reflections of high continuity cut by small normal faults.
This unit has characteristic mounded upper and lower
boundaries resulting in an uneven thickness. The high
amplitude reflections disappear southwards where they
onlap towards a seismically defined platform margin
(Fig. 6).
The internal reflectors show that carbonate buildups
became much more abundant and developed over a
much wider geographical area during SS3 time. The
buildups are small, usually sub-seismic in scale in the
southern part of the platform, where they have been

penetrated by wells 7128/6-1 and 7128/4-1 and several
IKU shallow cores (Bugge et al. 1995; Stemmerik et al.
1995; Ehrenberg et al. 1998). Towards the north, they
become larger, up to 40 ms TWT. The buildups are
dominated by algae and Palaeoaplysina, and are believed to reflect deposition below wave base in subtropical
to tropical, warm water environments. They are surrounded by shallow to deep subtidal carbonates, often
rich in foraminifers. In well logs and cores, unit SS3
shows the same cyclic pattern as seen in the underlying
SS2 sediments, and large parts of the platform are likely
to have been subaerially exposed during glacio-eustatic
sea level falls. The northern part of the platform apparently was submerged for longer periods, and during
low sea-level stands, thick successions of evaporites
were deposited. They are now seen as a laterally restricted high amplitude unit onlapping the platform margin
(Fig. 6). Further south, evaporites are more limited and
mostly confined to small intra-platform lows.
Seismic Sequence 4 (SS4)
Seismic sequence 4 includes the topmost part of the
Gipsdalen Group (L-6 of Ehrenberg et al. 1998) and the
Bjarmeland Group of Larssen et al. (2002). It corresponds to the Artinskian–Sakmarian seismic unit of
Bugge et al. (1995), and reflects in our opinion a separate phase of platform development. The sequence is
locally up to 150 ms TWT thick in the northern plat-
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form. The lower boundary is interpreted in the onset of
a trough. It is represented by a medium amplitude
reflection of medium continuity. It reflects a change
from more porous dolomite to relatively tight calcite.
On the northern part of the platform, internal SS4
reflections locally downlap the boundary, while onlap is
more common towards the south.

in amplitude and continuity regionally. Amplitude loss
and reduced continuity is commonly observed towards
minor intra-platform lows, and in these areas the characteristic top SS5 high amplitude reflection seems to
lie stratigraphically lower than elsewhere on the platform. Overlying strata onlap and downlap the top SS5
reflector.

Seismic sequence 4 is characterised by a semi-transparent signature. Internal reflections, when present, are
sub-parallel and of low to medium amplitude and
medium continuity (Figs. 3–5). On the northern part of
the platform seismic mounds up to 150 ms TWT thick
are common (Figs. 3, 6). They are characterised by large
scale, sigmoidal internal reflections. The mounded
facies form polygonal features, channel formed ridges
or more rarely large continuous ridges along the northern margin (Fig. 7a; Nilsen et al. 1993; Bruce & Toomey 1993). It is likely that these features reflect the
shape of the underlying topography.

Internally, SS5 is characterised by continuous, subparallel, high to medium amplitude reflectors in areas
without seismic mounds. The seismic mounds are characterised by chaotic to mounded reflections and
downlap the basal surface. The geometry of the
mounds can easily be mapped on 3D seismic data, and
a 3D-views of the top horizon of SS5 is shown in Figure
7. Data from well 7128/4-1, which was drilled through
the flank of one of the seismic mounds show that they
consist of bryozoan- and echinoderm-rich spiculitic
limestone. Outside the mounded areas, the succession
consists mainly of spiculitic chert.

The seismic mounds have been drilled by well 7229/111 on the Finnmark Platform and by several wells elsewhere in the Barents Sea (Blendinger et al. 1997; Stemmerik et al. 1999). They are mainly composed of a massive core of bryozoan-Tubiphytes cementstones and
grainstones surrounded by steeply dipping beds of bryozoan-rich packstones and grainstones (Blendinger et
al. 1997). The semi-transparent succession dominating
the southern and central parts of the platform consists
of bryozoan-crinoid dominated packstones and grainstones in wells 7128/4-1 and 7128/6-1 and IKU shallow
cores further to the south (Bugge et al. 1995; Ehrenberg
et al. 1998). The depositional facies indicate a pronounced shift in sedimentation during SS4 times. The basal
part of the sequence, corresponding to the top part of
the Gispdalen Group, reflects deposition on a warmwater, relatively deep shelf. The remaining part of the
sequence, corresponding to the Bjarmeland Group, was
deposited on a temperate cool-water shelf (Stemmerik
1997).

The top of SS5 coincides with a change from chert and
cherty carbonates to siliciclastic shales in wells 7128/41 and 7128/6-1 (Larssen et al. 2002). On a regional scale
this transition is diachronous, starting in the basins and
intra-platform lows and then gradually reaching platform highs. The stratal geometry of the overlying sediments (downlap and onlap) suggests that they were
deposited during rising sea level at times when accommodation space was created at increased rates. The
rapid deepening terminated the carbonate production,
creating a boundary that resembles a drowning unconformity (cf. Kendall & Schlager 1981).

Seismic Sequence 5 (SS5)
This sequence can be correlated to the Upper Permian
Tempelfjorden Group based on tie to wells 7128/4-1
and 7128/6-1. Seismic sequence 5 ranges in thickness
from 20 ms TWT on the northern part of the platform
to locally more than 110 ms TWT in areas with welldeveloped seismic mounds further south (Figs. 3-6,
7b).
The basal boundary is interpreted as the onset of a peak
in the seismic data. It is a high amplitude reflection of
high to medium continuity. The top of the sequence is
interpreted at the onset of a peak of a high amplitude
reflection. This reflection shows significant variations

Platform evolution
The seismic stratigraphic analysis of the Finnmark
Platform shows that during most of the Late Palaeozoic, the platform formed a relatively stable structural
element, characterised by large-scale differential subsidence from south to north. The seismic data show that
during early stages of deposition, in the Early Carboniferous, the southern and central parts of the platform
was part of a low-lying, humid tropical fluvial basin
and delta plain with abundant coal deposits, which
northwards and probably also eastwards passed into a
siliciclastic-dominated marine basin. At this stage, the
platform was characterised by marked variations in
structural style from south-west to north-east. The
north-eastern part of the platform shows little evidence
of syn-depositional structural movements and was
apparently subsiding relatively uniformly. In contrast,
the south-western platform segment is divided into a
number of rotated half-grabens along NW–SE oriented
faults, comparable to that known from the western part
of the Norwegian Barents Sea.
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Fig. 7a. 3D visualisation of the Top Palaeozoic horizon, as interpreted on a seismic 3D survey seen from the south-southeast. Note the presence
of organic buildups in the southern part of the 3D survey. These buildups belong to seismic sequence 5 and are dominated by siliceous sponges,
brachiopods and some bryozoans. See Fig. 1 for location and scale. Fig. 7b. 3D visualisation of the Top Palaeozoic horizon, as interpreted on a
seismic 3D survey seen from northwest. Note the locally polygonal geometry of organic buildups in the northern part of the 3D survey. These
buildups belong to seismic sequence 4 (mainly Artinskian in age), but the buildups geometry is reflected by the top boundary of Seismic
sequence 5. Similar features are also described from the Loppa High (Elvebakk et al. 2002). The buildups are dominated by brachiopods, bryozoans and crinoids deposited in a relatively deep-water setting. See Fig. 1 for location and scale.
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The platform was affected by a regional mid-Carboniferous uplift comparable to that seen elsewhere in the
northern North Atlantic and Arctic (e.g. Steel & Worsley 1984; Stemmerik et al. 1991). Following uplift and
erosion, sedimentation resumed during the Bashkirian
in localised half-grabens where syn-rift siliciclastics
were deposited in arid alluvial fan environments. The
area was gradually transgressed during the latest Bashkirian – Kasimovian. By late Moscovian time, the structural highs were also submerged and the platform was
part of an east–west oriented marine shelf extending
from Arctic Canada to Arctic Russia. The seismic data
indicate little lateral differentiation in depositional
environments during the early phases of marine deposition. Most notable is the presence of local evaporitefilled subbasins. Well data show a upward change in
depositional style from mixed siliciclastics and carbonates to pure carbonates, most likely due to ongoing
transgression and drowning of siliciclastic source areas.
By the end of SS2 time in the early Gzelian, the platform was a huge tropical to subtropical, warm-water
carbonate shelf with few scattered carbonate buildups
towards the north. The platform became more differentiated during SS3 time. Small carbonate buildups are
seen to occur scattered across the platform and in the
more rapidly subsiding areas towards the north, buildups stacked to form larger complexes. The transition to
the evaporite-dominated Nordkapp Basin is marked on
seismic data by high amplitude reflections (evaporites)
onlapping the platform margin.
The depositional conditions and the architecture of the
platform underwent significant changes during the
mid-Permian. SS4 records the gradual shift from a subtropical warm-water platform to a temperate coolwater platform during the Sakmarian. The increased
size of the carbonate buildups along the northern margin of the platform and the composition of the inner
platform facies indicate significant deepening of the
entire platform during the mid and Late Permian. Seismic data show that carbonate buildups disappeared
from the southern and central part of the platform and
became restricted to narrow belts along the northern
margin (Fig. 7; Bruce & Toomey 1993). The boundary
between SS4 and SS5 reflects the next marked change of
the platform. The SS4 buildups became drowned, and
the site of carbonate buildup deposition moved southwards to the central parts of the platform (Fig. 7; Bruce
& Toomey 1993). Most of the platform accumulated
relatively deep-water, spiculitic cherts. Gradually,
during the latest Permian, the sedimentation changed
to become siliciclastic dominated. The shift from chert
to shale started on the deepest, northern part of the
platform.

Late Palaezoic evolution of the Finnmark Platform 361

Comparison to adjacent areas
The seismic straigraphic analysis, together with earlier
well- and shallow core based studies of the Finnmark
Platform succession, demonstrate the complex development of this part of the Norwegian Barents Shelf
during the Late Palaeozoic. On a gross scale, the Finnmark Platform succession resembles the well-studied
and well-described time-equivalent succession in Svalbard (e.g. Steel & Worsley 1984). The main differences
are 1) Seismic and well data from the Finnmark Platform show evidence of shallow marine deposition
during the Early Carboniferous (Bugge et al. 1995). The
Lower Carboniferous succession is entirely non-marine
elsewhere in the Norwegian Barents Sea, on Svalbard,
North Greenland and in the Sverdrup Basin (e.g. Beauchamp 1994; Stemmerik 2000), but marine Lower Carboniferous sediments are widespread in the Russian
part of the Barents Sea; 2) The Finnmark Platform
experienced more significant uplift during the midCarboniferous than adjacent offshore areas. The Late
Carboniferous transgression did not reach the platform
until the late Moscovian and the entire platform was
not flooded until the Kasimovian. In contrast, Bjørnøya
and the offshore areas of the Loppa High were flooded
during the Bashkirian (Stemmerik et al. 1998); 3) The
lateral variability in depositional environments during
Gipsdalen Group time is greater than seen in outcrops
on Svalbard. In particular, the presence of large buildup
complexes along the northern platform margin lacks an
analog in the offshore areas; 4) Thick evaporite deposits comparable to the Gipshuken Formation of Spitsbergen are missing on the Finnmark Platform. On the
Finnmark Platform, fully marine conditions persisted
throughout the Permian; 5) Mid to Late Permian temperate cool-water carbonates of the Bjarmeland Group
are missing or very thin on Svalbard. The temperate
cool-water carbonates are primarily known from North
Greenland and the offshore areas, and the Finnmark
Platform is one of the best examples of this stage of
platform evolution in the Norwegian Barents Sea; 6)
Large, Upper Permian buildups like those seen on the
Finnmark Platform are unknown from the outcrop
areas and most of the offshore areas.
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