
60  -  special publication 10 GeoloGy of the land and sea areas of northern europe

The Northeast Atlantic region, covering 
the Greenland Sea (Grønlandshavet) and 
the Norwegian Sea (Norskehavet), can be 
divided into two geologically different are-
as, those underlain by oceanic crust and 
areas underlain by continental crust. The 
oceanic crust consists of Early Eocene to 
Holocene basalts recognised by their linear 
magnetic anomalies (24b and lower num-
bers), the oldest basalts dating back to the 
Early Eocene opening of the Northeast 
Atlantic Ocean (anomaly 24 b; 53 Ma). The 
oceanic crust is generally overlain by a thin 
layer of Cenozoic sediments. The continen-
tal crust consists mainly of silicic 
Precambrian basement, Caledonian nap-
pes, and overlying thick successions of 
Phanerozoic supracrustal rocks. The 
boundary between oceanic and continen-
tal crust is marked on the map.

The history of the continental margins can 
be traced back in time to the Devonian col-
lapse of the Caledonian mountain belt. 
This gravitationally driven extensional 
event was followed by a series of episodic 
Palaeozoic and Mesozoic rift events that 
culminated with continental separation in 
Early Eocene time. However, the North 
Atlantic has a much longer history, includ-
ing the previous opening and closing of an 
older ocean named the Iapetus Ocean (the 
Iapetus suture is marked on the key map). 
The c. 300 m.y. period of episodic exten-
sion that started with the collapse of the 
orogen is amongst the longest known for 
any continental margin in the world. One 
typical consequence of the extension and 
thinning of the crust and lithosphere is 

that the margins subside below sea level 
(see section A, Mørebassenget, along the 
Norwegian coast). Only in areas where the 
margins have subsequently been uplifted 
are the rifted sequences exposed on the 
bordering mainlands (East Greenland, 
Svalbard, Bjørnøya and Andøya). 

The Caledonian thrust fronts are well 
mapped both in Greenland and in Norway, 
and it is clear that the original mountain 
belt was split by the opening of the NE 
Atlantic ocean. As a result of orogenic col-
lapse and subsequent rift events, fragment-
ed Caledonian nappes form part of the 
substrate to the sedimentary deposits along 
the Norwegian and Greenland margins. 
The NE-SW-trending Caledonian struc-
tural grain, as exemplified by the Møre-
Trøndelag Fault Complex, has strongly in-
fluenced the subsequent rift structures. 
This is an expected outcome of the so-
called ‘Wilson cycle’ – during re-opening 
of previous sutures it is natural that old 
basement weaknesses are utilised. Because 
the rifting took place intermittently, and 
because individual rift events were sepa-
rated by considerable time, the lithosphere 
beneath each rift was allowed to cool and 
to strengthen. Consequently, successive 
rifts tended to avoid previously rifted areas, 
and a pattern of shifting basins is therefore 
noted. The overall basinward shift in the 
locus of rifting is well documented in the 
subsurface off Mid Norway, and is also ex-
pressed in the partly exposed East 
Greenland margin.
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