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The southern Barents Sea is undetlain by sediments of varying thickness and
physical praperties. The thick sequence of Tertiary sedimentary rocks, which is
representative of the southern provinces of the Norwegian continental margin,
is found only as a wedge near the shelf edge of the Barents Sea. Structures thar
can be associated with sale diapirs are recorded in a limited area on Tromsoflaket.

Eirik Sundvor, Seismological Observatory, University of Bergen, N=5014 Bergen,
Narway

The data presented in this short article, which is a summary of a longer paper
(Sundvor 1974), show that the Barents Sea is covered by layered strata.
A sediment isopach map has been constructed from all available data from the
area (Plate 1), The structural information revealed by the seismic results
indicates that the investigated part of the Barents Sea does not represent a
uniform area. The results from various locations are therefore summarized in
Table 1, in terms of average velocities.

The wvelocity distribution along the coast of Troms and Finnmark cor-
responds very well with the velocities measured by Eldholm (1970) on the
southern part of the Norwegian shelf. Farther north in the Barents Sea the
velocities are not significantly different from those reported by Eldholm &
Ewing (1971). However, by using explosives as energy source it has been
possible to penetrate the considerable thickness of sediments and record the
basement velocity in the areas near the shelf edge.

In the main part of the Barents Sea, high seismic velocities (2.8-3.3 km/s)
occur near the sea floor, while a low velocity (1.8-2.2 km/s) sedimentary
wedge was recorded both in the shelf edge areas of the Barents Sea and along
the coast of Troms and Finnmark. The seismic data confirm the suggestions
made by Eldholm & Ewing (1971) and the regional geological model proposed
by Frebold (1951) that the main part of the Barents shelf was emergent
during the Tertiary. Eroded material from the uplifted landmass to the east
was deposited in this period on the present shelf edge areas to form an upper
section of prograded Cenozoic sedimentary rocks, The Paleozoic—Mesozoic
succession in the main part of the Barents shelf was probably deposited during
a changing pattetn of transgressions and regressions in a shallow sea environ-

Table 1. Velocity structure of various areas of the continental shelf between Andeya and
Bijorneya (699 N-75°N)

Area Average velocities (km/s)
Cosst of Troms and Finnmark 18 22 255 312 3185 5.2
Southern Barents Sea (main shelf) 28 33 383 44 51

Southern Barents Sea (shelf edge) 1.7 215 265 34 435 505
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Fig. 1. lsopach map of semi-consolidated, probably Cretaceous scdiment and outline of the base of Tertiary outcro
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ment. A gentle westward-dipping basement surface is noted in the main part
of the Barents shelf and there are no special structural highs in the basement
topography which may reflect a continuation of the Caledonides through the
western portions of the investigated area.

Previous studies in the North Sea have shown difficulties in correlating
seismic velocities with the ages of Mesozoic rocks. The semi-consolidated layer
in the southern Barents Sea with velocities from 2.65 to 2.8 km/s lies within
the range of reported Cretaceous velocities. The continuous profiler data from
the same area show that a prominent reflecting interface is present in many
of the records. This layer corresponds very well with the refractor showing
an increase in seismic velocities to values greater than 3.0 km/s. Fig. 1 was
compiled on the basis of refraction and reflection data, and shows contours of
the semi-consolidated, probably Cretaceous strata. Between the Norwegian
coast and the northern parts of Bjorneyrenna, these strata either crop out or,
in some locations, are covered by relatively thin layers of Quaternary deposits,
forming an apparent basin with a maximum thickness of 800 metres. Fig. 1
also outlines the areas of the base of Tertiary outcrop, dividing the southern
Barents shelf into two different sedimentary provinces, West of the limit of
Tertiary outcrop, the thickness of the semi-consolidated layver increases rapidly,
except for the local areas north of Andeya and on Tromsoflaket where areas
of a thinner sedimentary sequence are found.

In contrast to the southern provinces of the Norwegian continental shelf,
some of the profiler records north of Andaya show the occurrence of faulting
and tectonism. Locations of such structural features are shown in Fig. 2. The
most prominent area of faulting is in the trough south of Bjorneya. The records
show that the areas of faulting and vertical movements are located in the
southern parts of the trough, and that the sedimentary layers wedge out
towards the north. All of these traverses lie east of the Tertiary boundary and
the fault structures occur in the semi-consolidated, probably Cretaceous section.
This may indicate a late Cretaceous or Tertiaty age of the faulting.

The continuous reflection records show structures that appear to be diapiric
in a limited area on Tromsoflaket (Fig. 2). These apparent intrusive structures
occur at shallow depths and do not show internal reflecting horizons. A seismic
velocity of 4.9 km/s is recorded in these structures in the refraction profile
513. The magnetometer records show no significant anomalies which can be
associated with these structures, and the fact that the structures are located in
an area of thick sedimentary deposits (Plate 1) strongly supports an assump-
tion that they are sedimentary diapirs rather than uplifted crystalline basement.
It has not been possible to identify the layer from which the diapiric structures
have originated, but Fig. 1 shows that the semiconsolidated, probably
Cretaceous sediments show a local decrease in thickness in the Tromseflaket
area, The thinned strata may very well be associated with the observed intru-
sive structures indicating that the structures are pre-Cretaceous in age.
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Fig. 2. Locations of structural features discussed in the text.

REFEREMNCES

Eldholm, ©. 1970: Seismic refraction messurements on the Norwegian continental shelf
between 62° and 632 North. Norsk geol. Tidsskr, 50, 215-229,

Eldholm, ©O. & Ewing, J. 1971: Marine geophysical survey in the southwestern Barents
Sea. J. Geophys. Res. 76, 3832-3841

Frebold, H. 1951: Geologie des Barentsschelfes. Abbandl. Deutsch. Akad. Wiss. Berlin.
1950, No. 5, Abbandl. zar Geotektonik, Mo, 4, 1-151.,

Sundvor, E. 1974: Seismic refraction and reflection measurements in the southern Barents

Sea. Marine Geology 16, 255-273.



= 513 512 Taee T2p# FT]

an = 2.4 km/sec

Bl 24-30

Tage

l3#

]
I
30-18 7 Scale for
B 36—az 3 EE:LE;E:':.‘: — Unreversed Frofile 57
B oo i = Reversed Profile
E] =48 & ki
20 2 26 2 a 35"

Plate 1. Map showing scismic refraction data and depths to acoustic basement.




