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The sedimentary history of the upper Maastrichtian-Paleocene succession underneaili ilie exten­
sive Paleocene flood basalts in cenitral West Greenland supports models for the generation of flood 
basalt provinces in response to rising, hot mantle plumes. The rise of ilie Norili Atlantic mantle 
plume was associated wiili deposition of at least three sedimentary sequences; each associated 
wiili incision of submarine canyons and valleys. Relative sea-level changes were caused by plume­
related tectonics and generation of .sequence boundaries was in general associated with catastrophic 
sedimentation and very rapid development of sequences. As such the late Maastrichtian--i!arly 
Paleocene sequences record a spectacular and significant but rare geological event. 

Key words: Mantle plumes, sequence stratigraphy, Late Maastrichtian-Early Paleocene, West Green­
land. 

Gregers Dam, Geological Survey of Denmark and Grenland , Thomvej 8, DK-2400 Copenhagen NV, Den­
mark. Present address: DONG E & P, Agern Alie 24-26, DK-2970 Hersholm, Denmark. Henrik Nehr­
Hansen, Geological Survey ofDemnarkand Greenland, Thoravej 8 ,  DK-2400 NV, Denmark. 1 May 2001. 

Recent studies of the Upper Cretaceous-Paleocene 
sedimentary successions in East and West Greenland 
and in the offshore areas of between West Greenland 
and Canada indicate major uplift prior to generation 
of flood basalt provinces in response to rising, hot 
mantle plumes (Dam et al. 1998a; N0hr-Hansen et al. 
1999). In particular, the studies in the Nuussuaq Ba­
sin, West Greenland, have shown that the rise of the 
North Atlantic plume had a major impact on devel­
opment of depositional systems and formation of 
major sequence boundaries (Dam & S011derholm 1998; 
Dam, in press). The paper by Dam et al. (1998) only 
dealt with the uppermost sequence, reflecting the cul­
mination of the impact of the plume, whereas the pres­
ent paper include all three sequences that are believed 
to have been formed as the result of the rise of the 
North Atlantic mantle plume. Sequences related to 
the rise of mantle plumes have not yet been described 
from other regions, however, White & Lovell {1997) 
related the Paleocene submarine fan deposition in the 
North Sea to pulses of magmatic underplating asso­
ciated with mantle plume activity. As with the pulses 
in the North Sea, the three major late Maastrichtian­
early Paleocene sequences present in the Nuussuaq 
Basin are believed to reflect major phases of plume 
activity during the rise of the North Atlantic mantle 

plume. The recent studies suggest that such sequences 
are characterised by very fast development of sub­
marine canyons and valleys and catastrophic deposi­
tion. 

The aim of the present paper is to place the sedi­
ments deposited in the Nuussuaq Basin during the 
rise of the North Atlantic mantle plume within a se­
quence stratigraphic framework and to provide a 
description of the effects of the North Atlantic man­
tle plume on associated sequence development. An 
estimate of the time range of sequence development 
will be discussed. 

Geological setting 

The continental margin of West Greenland was 
formed during extensional opening of the Labrador 
Sea in Late Mesozoic-Early Cenozoic time. A com­
plex of linked basins stretches from the Labrador Sea 
in the south to northern Baffin Bay (e.g. Rolle 1985; 
Chalmers et al. 1993, 1999). Cretaceous-Paleocene 
sediments outcrop onshore on Cape Dyer on Baffin 
Island, Canada and in the Nuussuaq Basin in the 
Disko-Svartenhuk Halv0 region, West Greenland 

Dam & N0hr-Hansen: Late Maastrichtian-Early Paleocene of West Greenland • 189 






































