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West Greenland basin development — new evidence of old sediments
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The sedimentary basins in the Labrador Sea — Baffin Bay region have previously been
interpreted as the result of two main rifting episodes, one in the Early Cretaceous, and one in the
Palacogene. The Palacogene rift episode was associated associated with extensive Late
Paleocene volcanism and continental break-up between Canada and Greenland in the Labrador
Sea and Baffin Bay.

An extensive regional seismic acquisition programme has been carried out during the last couple
of years. Integrated seismic-gravity-magnetic (SGM) interpretation and reinterpretation of
drilling and field results have provided a wealth of new information and lead to additional
exploration models. The new seismic data and the SGM interpretation suggest a much earlier
history of basin development in the region and furthermore challenge part of the plate tectonic
spreading models including the position of the COB (Continent—Ocean Boundary) in Palacogene
time.

The potential field data have been very useful for depicting major regional structures and
especially the 100-km high pass filtered Bouger anomaly maps reveal the position of possible
very deep sedimentary basin in the border areas between Greenland and Canada. Recent high-
quality seismic data prove the existence of locally up to 8 s TWT deep sedimentary basins where
only the upper half or less may be correlated to known Cretaceous and Palacogene sequences.
The age and nature of the deeper sedimentary sequences are unknown. However, regional
analogues and the existence of reworked clasts and microfossils in wells and in onshore outcrops
suggest that Lower Palaeozoic and Mesozoic sediments may be present in the deep sedimentary
basin. Ordovician carbonates are common on the Labrador shelf and oil-stained Ordovician
limestone has also been recorded from a breccia in the Fossilik area on the West Greenland
craton. Reworked Carboniferous, Triassic, Jurassic and Lower Cretaceous palymorphs have been
identied in the Qulleqg-1 well as well as in other wells. Especially the presence of Oxfordian—
Kimmeridgian dinoflagelates is very encouraging for the petroleum exploration possibilities. The
geochemistry of oil seeps and oil-stained carbonates and volcanics onshore West Greenland also
suggests the presence of several pre-Upper Cretaceous marine source rocks in the region.
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Improved seismic data quality has lead to enhanced seismic imaging of deep sedimentary
successions that can be traced under a cover of volcanic rocks north of 68°N (south-west and
west of Disko and Nuussuaq) and on the Hecla and Maniitsoq Highs. The potential field data and
the new seismic data have also lead to a reinterpretation of some of the highs that previously
were thought to be basement. This is the case e.g. in the previous Fylla and Sisimiut-West
licences areas, where there are evidence of structured older sediments in tilted extensional fault
blocks and also within compresional structures along the Ungava Fault Zone. There is also
evidence of deep sedimentary sequences below volcanic deposits that previously have been
described as oceanic crust with seaward dipping reflectors and terminating in steep escarpments.

With ongoing seismic data acquisition in several poorly covered key areas it is still too early to
develop a comprehensive tectonic model for the Labrador Sea — West Greenland region.
However, there seems to be strong evidence for a system of connected older rift basins, several
episodes of strike-slip movement along the Sisimiut Lineament and the Ungava Fault Zone with
formation of pull-apart basins. These observations call for renewed discussion of the extent and
timing of sea-floor spreading and associated volcanism, the position of the COB and of how
earlier episodes of volcanism may have caused geophysical anomalies.

Many of the emerging basin models obviously have very strong implications for the
prospectivity of the Labrador Sea — West Greenland region, especially because the chances for
finding Cretaceous and older oil-prone source rocks seem higher than previously believed.
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