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Fig. 1. General view of the Late Paleogene and Neogene lithostratigraphy in the investigated areas modified after Rassmussen et al. (2008) and

Rundberg and Eidvin (2005). On the right hand side of the diagram there is added some paleoclimatic data including a global deep-sea oxygen curve
and periods with ice-sheets in the Antarctica and northern hemisphere (after Zachos et al., 2001). Periods with deposition of IRD at ODP Site 913 (off
East Greenland) are also indicated (from Eldrett et al., 2007).

Fig. 3. Oligocene to Lower Pliocene well and borehole data base, seismic profiles and Oligocene to Lower Pliocene
sandy deposits on the Norwegian Sea continental shelf, in the North Sea, the Norwegian-Danish Basin and Denmark.
The extent of the Oligocene sands and wedge unit and the Utsira and Skade formations is according to Rundberg &
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). Provenance
study is after Olivarius (2009). Topographic map is after Olesen et al. (in press).
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One of the purposes of Fig. 3 is to correlate the locations of the de-
scribed Oligocene to Lower Pliocene depocenters with the topography

and present drainage of Scandinavia. In the topographic map, the shift
from greenish to brownish colours takes place at about 800 m elevation.
The highest peaks of the South Scandes Dome exceed 2000 m. Here,
red lines show generalized water divides, separating major drainage

systems. Extensive river capturing has taken place, in particular in the
northern part of the dome, where the present water divide has moved to

It is believed that the paleo-drainage to a large extent will control the
present drainage, and one hypothesis for the significant movement of
the water divide would be a late uplift of the South Scandes Dome.

The compilation shows that the Oligocene sediments in the Northern
North Sea were sourced from the western part of the South Scandes
Dome (blue arrows). In the northernmost North Sea, this sedimentation
continued throughout the Oligocene. In that period, a much larger
amount of clastic sediments was transported to the southernmost part
of the Norwegian sector and to Denmark. This depositional patterns
are consistent with a water divide located far to the NW and W on the
South Scandes Dome. In the Early Miocene, all the clastic sediment
transport was apparently directed towards the south, and mainly
sourced from the east (blue arrows in SE Norway and Sweden).

The Utsira and Molo Formations postdate the Mid Miocene tectonism in
the North Atlantic. The Molo Formation was derived from the mountains
of Mid Norway, where the present drainage system seems to be control-
led by longitudinal valleys and by Mesozoic fractures. At that time, the
sediments eroded from the South Scandes Dome apparently were
transported to the south, with the exception of the deltaic deposits in
well 35/11-1. Large scale erosion and sediment progradation from the
western part of the South Scandes Dome did not take place until the
onset of glaciations in the Late Pliocene.

Fig. 2. Correlation panel of the Oligocene—Pliocene succession from central Jylland into the North
Sea and northward to near Stad, west of Norway. The datum is the Mid Miocene unconformity. The
Oligocene is dominated by marine mud. The most distinct incursion of sands is found in the 36/1-2
and Frida-1 wells. The sands laid down in the 36/1-2 area were deposited in a shallow marine
depositional environments. In the Frida-1 well the sand was deposited at the base of slope in more
than 500 m of water depth. The Miocene is characterised by marked sand deposition both in the
Norwegian—Danish Basin and in the northern North Sea. The sand in the Norwegian—Danish Basin
was sourced from Norway and central Sweden and the sand in the northern North Sea was mainly
sourced from the Shetland Platform.
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Fig. 4. Geochronology of studied wells, boreholes
and outcrops. Vertical axis is in Ma.
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