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a b s t r a c t

This study provides the results of the first integrated study of OligoceneePliocene basins around Norway.
Within the study area, three main depocentres have been identified where sandy sediments accu-

mulated throughout the Oligocene to Early Pliocene period. The depocentre in the NorwegianeDanish
Basin received sediments from the southern Scandes Mountains, with a general progradation from north
to south during the studied period. The depocentre in the basinal areas of the UK and Norwegian sectors
of the North Sea north of 58�N received sediments from the ScotlandeShetland area. Because of the
sedimentary infilling there was a gradual shallowing of the northern North Sea basin in the Oligocene
and Miocene. A smaller depocentre is identified offshore northern Nordland between Ranafjorden
(approximately 66�N) and Vesterålen (approximately 68�N) where the northern Scandes Mountains
were the source of the Oligocene to Early Pliocene sediments. In other local depocentres along the west
coast of Norway, sandy sedimentation occurred in only parts of the period. Shifts in local depocentres are
indicative of changes in the paleogeography in the source areas.

In the Barents Sea and south to approximately 68�N, the Oligocene to Early Pliocene section is eroded
except for distal fine-grained and biogenic deposits along the western margin and on the oceanic crust.
This margin was undergoing deformation in a strike-slip regime until the EoceneeOligocene transition.
The Early Oligocene sediments dated in the Vestbakken Volcanic Province and the Forlandssundet Basin
represent the termination of this strike-slip regime.

The change in the plate tectonic regime at the EoceneeOligocene transition affected mainly the
northern part of the study area, and was followed by a quiet tectonic period until the Middle Miocene,
when large compressional dome and basin structures were formed in the Norwegian Sea. The Middle
Miocene event is correlated with a relative fall in sea level in the main depocentres in the North Sea,
formation of a large delta in the Viking Graben (Frigg area) and uplift of the North and South Scandes
domes. In the NorwegianeDanish Basin, the Sorgenfrei-Tornquist Zone was reactivated in the Early
Miocene, possibly causing a shift in the deltaic progradation towards the east. A Late Pliocene relative rise
in sea level resulted in low sedimentation rates in the main depositional areas until the onset of glaci-
ations at about 2.7 Ma when the Scandes Mountains were strongly eroded and became a major source of
sediments for the Norwegian shelf, whilst the Frigg delta prograded farther to the northeast.
� 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction

In this paper, the stratigraphy of Oligocene to Lower Pliocene
deposits from Svalbard in the north to Denmark in the south is
presented. To define the upper limit of the successions, the Upper

Pliocene has been investigated in most wells. The paper is based on
Eidvin et al. (2013d) which synthesises data from 47 wells and
boreholes from the entire Norwegian shelf, one outcrop from
northwestern Svalbard and two stratigraphic boreholes from
onshore Denmark (Figs.1e6). The purpose of the paper is to present
a regional synthesis of our findings. For more detailed documen-
tation of the biostratigraphical, lithological and strontium isotope
data and interpretations the reader is referred to Eidvin et al.
(2013d).
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Figure 1. Oligocene to Pliocene well and borehole database, seismic profiles and Oligocene to Lower Pliocene sandy deposits in the North Sea, Norwegian Sea and on the continental
shelf of the Norwegian Sea. The extent of the Oligocene sands and wedge unit and the Utsira and Skade formations is according to Rundberg and Eidvin (2005). The extent of the
Molo Formation is according to Bullimore et al. (2005). The extent of the North Sea Oligocene play (NOL-1) is according to the Norwegian Petroleum Directorate web page (www.
npd.no). The provenance study is after Olivarius (2009) and the topographic map is after Olesen et al. (2010). The extent of the Hutton sand (Upper Oligocene/Lower Miocene-Upper
Pliocene, informal) is modified after Gregersen and Johannessen (2007). In the British sector, the Lower Miocene part of the Hutton sand probably corresponds to the Skade
Formation in the Norwegian sector, and the Upper Miocene e Lower Pliocene part of the Hutton sand probably corresponds to the Utsira Formation in the Norwegian sector.
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