
A forced regressive shelf-margin wedge formed by 

transition-slope progradation: lowermost Cretaceous 

Rauk Plateau Member, Jameson Land, East Greenland 

FINN SURLYK & NANNA NOE-NYGAARD 

Surlyk, F. & Noe-Nygaard, N. 2005-12-31: A forced regressive shelf-margin wedge formed by tran­
sition-slope progradation: lowermost Cretaceous Rauk Plateau Member, Jameson Land, East Green­
land. Bulletin of the Geological Society of Denmark, vol. 52, pp. 227-243. © 2005 by Geological 
Society of Denmark. ISSN 0011-6297. https://doi.org/10.37570/bgsd-2005-52-17

The Middle Jurassic - lowermost Cretaceous succession of Jameson Land, East Greenland records a 
marine, overall regressive-transgressive-regressive cycle with regressive maxima in the Late Bajocian 
and Late Volgian separated by a transgressive maximum in the Kimmeridgian. Smaller-scale re­
gressive interludes took place in the Late Callovian and Mid Oxfordian. A shelf-slope-basin physio­
graphy started to develop in the Late Callovian due to increasing rifting and a relief of several 
hundred metres was attained during maximum end-Jurassic regression and deposition of the Volgian 
Raukelv Formation. The formation consists of a forestepping stack of laterally extensive shelf-edge 
wedges, each several tens of metres thick, composed of coarse-grained sandstone, showing high­
angle clinoform bedding and containing marine body and trace fossils. These clinoform beds are 
superimposed on the large-scale clinoforms of the shelf-slope-basin. The wedges onlap older shelf 
deposits in a landward direction and are overlain by thin transgressive sandstones or mudstones, or 
directly by the next coarse-grained wedge. The top wedge, comprising the Rauk Plateau Member, is 
of Late Volgian (i.e. earliest Cretaceous) age and is characterized by steep clinoforms truncated by 
internal erosional downlap surfaces. The clinoforms are simple avalanche beds, a few tens of centi­
metres thick, or they may be several metres thick and contain large-scale cross-bedded intrasets of 
probable tidal origin. The erosional events were associated with downshift of the succeeding clino­
forms, recording minor sea-level fall and forced regression. The top surface of the Rauk Plateau 
wedge is incised by a system of minor channels leading to a large canyon-like valley. The wedge 
was deposited by transition-slope progradation below wave base during a period of sea-level 
stillstand punctuated by minor, stepwise falls. It provides an excellently exposed example of a later­
ally derived, coarse-grained shelf-margin wedge, showing high-angle clinoform bedding and re­
presenting an ancient counterpart to Holocene and Late Pleistocene prograding infralittoral wedges 
seen on seismic profiles across Mediterranean shelf edges. 
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Outer shelf and shelf-edge sandbodies deposited 
during sea-level stillstand, fall and lowstand are well 
known from high-resolution seismic profiles across 
continental margins (e.g. Suter & Berryhill 1985; Tes­
son et al. 1990, 1993; Trincardi & Field 1991; Sydow 
& Roberts 1994; Morton & Suter 1996; Chiocci et al. 
1997). The sequence stratigraphic position of strata 
deposited during sea-level fall and forced regression 
has been much debated (e.g. Posamentier et al. 1992; 
Hunt & Tucker 1992, 1995; Helland-Hansen & Gjel-

berg 1994; Kalla et al. 1995; Posamentier & Allen 1999; 
Plint & Nummedal 2000). 

Documentation of outcrop examples of shelf-edge 
sandbodies ideally requires continuous lateral expo­
sure of deposits from the terrestrial basin margin, 
across the shelf to the palaeo-shelf edge, and further 
over the slope to the basin. Such exposures are only 
rarely available and interpretation is in most cases 
based on the recognition of criteria indicative of 
forced regression, a basinally-isolated position of the 
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