
The Cenozoic pre-glacial sedimentary environment of 
the SW Barents Sea continental margin – Lofoten Basin 
2D seismic data have been analysed to study the Cenozoic pre-glacial sedimentary environment on the 

SW Barents Sea margin and the Lofoten Basin. The master thesis is a part of the Research Centre 

for ARCtic Petroleum Exploration (ARCEx).  

Based on a seismic stratigraphic analysis and 

correlation to previous work in the area, the pre-

glacial seismic unit G0 has been subdivided into 

four (Figure 1): the unit Te1 (Eocene age), unit Te2 

(Oligocene age), unit Te3 (early-middle Miocene 

age) and the unit Te4 (late Miocene-early Pliocene). 

The units are bounded by respective boundaries, as 

indicated in the figure. The distribution of the units 

in the study area is shown in Figure 2.  

Figure 1: The pre-glacial seismic unit G0 was subdivided into four: unit Te1 (Eocene age), unit Te2 (Oligocene age), unit Te3 
(early-middle Miocene age) and the unit Te4 (late Miocene-early Pliocene). BE: base Eocene (in the Lofoten Basin), BME: 
base middle Eocene (in the VVP), BO: base Oligocene, BM: base Miocene, BLM: base late Miocene.  

The four units have been described and discussed with regards to the geometry and internal seismic 

facies, and the sedimentary processes and depositional environment dominating during the deposition 

of the seismic units have been outlined. 

 
Figure 2: A) Seismic section from the VVP area in the NE across the Lofoten Basin in the SW. B) The main seismic units G0-
GIII and the pre-glacial units Te1-Te4 outlined in a geoseismic section.  



Unit Te1, sourced from the Stappen High, was deposited as prograding clinoforms in an intracratonic 

basin in the Vestbakken Volcanic Province (VVP). In the Lofoten Basin, turbidites sourced from the 

southern boundaries of the area infilled the irregular relief of the newly formed oceanic basement. 

Seismic unit Te2 was subject to tectonic movements and a reorganization in the spreading direction of 

the Mohns Ridge. This probably caused erosion and non-deposition of the unit, which is thin in the VVP 

area. Unit Te2 shows a similar infilling by turbidites of the high-relief oceanic basement as the unit Te1 

in the Lofoten Basin.  

Oceanic currents dominated the depositional environment on the middle continental slope from the 

Miocene, when contourite drift growth is observed in the SW Barents Sea margin. At the same time, a 

change from the infilling turbidites to draping hemipelagic sediments is observed in the Lofoten Basin. 

The main sediment source for unit Te3 probably changed to the SW Barents Sea margin during the 

early-middle Miocene. The deposition of the contourite drift continues throughout units G0 and GI. 

A major change in the depositional environment is observed on the lower continental slope and in the 

NE of the Lofoten basin during deposition of unit Te4 in the late Miocene-early Pliocene. Here, most of 

the unit consists of mass transported deposits. The change to mass transport deposits is suggested to be 

related to failures of weak layers within the contourite drift. The SW Barents Sea margin is probably the 

main sediment source for unit Te4. 

Parts of the contourite drift was later eroded and is presently overlain by the seismic unit GII (Figure 3). 

A mega-failure located within unit GII truncates the contourite drift deposits. The failure is probably 

related to weak layers in the drift deposits and triggered by an earthquake.  

 
Figure 3: The seismic section shows parts of the seismic stratigraphy in the SW Barents Sea continental margin, including the 
contourite drift deposits and an outline (black lines) of the mega-failure in B).  


