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a b s t r a c t

The large-scale geological evolution of the Northeast Greenland shelf is interpreted on the basis of
Cenozoic seismic mega-sequences, which are dated by comparison to the knowledge from onshore East
Greenland. However, no detailed studies exist of the tectonostratigraphic development during the
Paleogene period, when the break-up between Greenland and Eurassia occurred. In this study, we
examine the details of the geological development by analysis of the available seismic data in a rift to
drift margin context, and we give a detailed seismic stratigraphic interpretation of the deposited units. A
threefold subdivision of the presumed Paleogene shelf succession is suggested based on correlation
between strata geometries and the break-up history of the Northeast Greenland margin. Deposition took
place in two basins, the Danmarkshavn Basin in the west and the Thetis Basin in the east, separated by
the Danmarkshavn Ridge. The first recorded Paleogene sediments in the Danmarkshavn Basin are wedge/
fan complex, Unit 1, which is referred to a pre-drift or pre-volcanic setting. The overlying, prograding
Units 2e4 are interpreted to be deposited during the break-up phase and are inferred to form the syn-
drift or syn-volcanic interval. The aggrading Units 5e6 display passive, thermal subsidence in a post-
volcanic setting following continental break-up. Detailed seismic interpretation indicates that the pre-
volcanic succession is dominated by a complex of highstand prograding wedges and lowstand basin
floor fans. The syn-drift succession is interpreted to be shallow marine and relatively coarse grained due
to dominance of prograding units with steep angles of the foresets constrained to the Danmarkshavn
Basin. Finally, the post-volcanic succession is interpreted to primarily consist of fine-grained sediments
deposited below wave base, in a deep, shelf-wide basin. The pre-volcanic units (Units 1e3) are only
recognized in the Danmarkshavn Basin, and not until the syn-volcanic phase was the Danmarkshavn
Ridgeoverstepped and sedimentation became coherent across the entire shelf. This pattern continued
during the post-volcanic thermal cooling phase.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

The Northeast Greenland shelf covers the area from 70� N to 82�

N along the Northeast Greenland coast, and it extends ca. 350 km
east of the coastline (Fig. 1a). Paleogene deposits are present on the
Northeast Greenland shelf, and at scattered localities onshore
Northeast Greenland, but many uncertainties still exist regarding

their distribution, age and depositional environment. The main
reason is the extreme climatic and geographic conditions prevailing
offshore Northeast Greenland, limiting the amount of collected
data. A central shortcoming of the present database is the lack of
any deep well bores on the Northeast Greenland shelf to provide
stratigraphical control.

The early Cenozoic succession on the Northeast Greenland shelf
is of primary interest as it records the structural and depositional
evolution during continental break-up. It is, therefore, highly
interesting to perform a seismic stratigraphic interpretation of the
early Cenozoic sedimentary succession of this poorly described
area, both in order to gain general knowledge of the rift-to-drift
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transition phase and the creation of passive margins, but also in
order to tie the Northeast Greenland shelf with the conjugate West
Barents Sea margin.

The seismic database consists of ca. 21000 line-km of 2D data
from the KANUMAS (1991, 1994, 1995), TGS-NEG2008, GXT2009
and GXT2010 surveys. These datasets are not public domain, and

Fig. 1. a: Map of the study area with major faults and transfer zones displayed. Map modified from http://atlas.gc.ca/and transfer zones are modified from Tsikalas et al. (2005).
Fig. 1b: Plate reconstructions based on Gplates software (www.gplates.org) during the pre-, syn- and post-volcanic phases. Fig. 1c: Overview map of the main Late Paleozoic and
Mesozoic structural elements on the Northeast Greenland shelf. Note the eastwards migration of the maximumwestern extent of the Paleogene succession along the margin of the
Danmarkshavn Basin. Seismic examples are marked by red lines, and continent-ocean boundary (COB) marked by dashed line. (For interpretation of the references to colour in this
figure legend, the reader is referred to the web version of this article.)
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