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TWO MAIN SEDIMENTARY 
AGENTS

ICE SHEET-DOMINATED 
SEDIMENTARY SYSTEMS 

ICE STREAM PUSH:
GLACIAL MAXIMA DEBRIS FLOWS
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Evidence of subglacially derived debris flow 
deposits in acoustic back-scatter data

O´Cofaigh et al. , 2003, Boreas
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Continental margin morphology

• Gullies
• Channels
• Debris mounds
• Landslides

On the slope
• Three main

deposi=onal lobes
• Glacial linea=ons
• Iceberg ploughmarks

On the shelf
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Evidence of subglacially derived debris flow deposits in seismic reflecCon
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Pedrosa et al., 2011

Glacial Debris Flows
In sub-bo@om Profiler 
record,
StoDorden TMF
(NW Barents Sea)
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TWO MAIN SEDIMENTARY 
AGENTS:

ICE SHEET-DOMINATED 
SEDIMENTARY SYSTEMS 

MELTWATER
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Eyles, 2006
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Large flute (A) and 
drumlin (B) Saskatchewan 
Glacier, Alberta

Eyles, 2006
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(A) Glacially sculpted bedrock surface at Sudbury, 
Ontario.

(B) Ouimet Canyon, near Thunder Bay, Ontario, cut 
by meltwaters. The canyon is 500 m wide and 70 m 
deep.
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(A) Englacial conduit at Kviarjokull Glacier, Iceland, 
figure for scale. Eskers are the sediment-plugged 
remains of conduits (#3, Fig. 2) and form sinuous 
ridges built of fluvioglacial sands and gravels (B); in C 
an esker has been completely excavated for aggegate
exhuming the lower part of the conduit floor on which 
it was deposited.

Eyles, 2006

Catastrophic meltwater discharge
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Keenan Lee, Colorado School of Mines, 2009
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(MEGA-FLOODS EVENTS Missoula glacial lake breakout)
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TUNNEL VALLEYS

MELTWATER
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Pleistocene subglacial tunnel valleys in the central North Sea basin: 3-D 
morphology and evolution

Bojer Kristensen et al., 2008, Earth Surf. Process. Landforms
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Bojer Kristensen et al., 2008, Earth Surf. Process. Landforms
84



Corso di Geologia Marina 2018-19

Sand fill

Bojer Kristensen et al., 2008, Earth Surf. Process. Landforms
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MELTWATER PLUMES and
PLUMITES
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Powell and Molnia, 1989, Marine Geology 
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Itú, Brasil - Parque do Varvito
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EVIDENCE OF 
MELTWATER 
OUTBURST EVENTS 
IN THE MARIEN 
SEDIMENTARY 
RECORD (see case-
study by Lucchi)
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GROUNDING-ZONE WEDGES
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O'Cofaigh, 2012. Phil.  Trans. R. Soc. A
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93
Dowdeswell et al. , 2009.Geology

SEE CASE 
STUDY BY 
Rebesco)
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SEA ICE SEDIMENT TRANSPORT

94
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Stein, 2008
95



Corso di Geologia Marina 2018-19

Stein, 2008
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CONTOURITES
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Cover image: Contourites, 2009. Edited by M. Rebesco and A. Camerlenghi, Elsevier

CONTOURITES
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Model of glacial sedimentation on continental slope and rise
on the Antarctic Margin 

Rebesco et al., 1997
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Van Weering et al., 2009.
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Hustof et al., 2009
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TURBIDITES
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Amblas et al., QSR, 2006
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Volpi et al., 2011 SEPM Special Publication No. 96,  
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MASS TRANSPORT DEPOSITS
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Rise et al., 2005

Alterna(on of interglacial, high water content sediment and dense 
glacial maximum  debris flow deposits:  precondi(oning for slope 
instability
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Vanneste et al., 2006, EPSL
Winkelmann et al., 2006, G3

HINLOPEN/ YERMAK
SLIDE
North of Svalbard

STOREGGA SLIDE
Norwegian margin

Færseth & Bjørn Helge Sætersmoen, 2008,
Norwegian J. of Geology
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Diviacco et al., 2006. Marine Geophysical Researches110
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