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DATA ANALYSES 
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Isfjorden TMF 

Bellsun TMF 

STUDY AREA!



CONTINENTAL MARGIN MORPHOLOGY!
(multi-beam bathymetry)!

reconstruction of palaeo-ice streams!

LOBE I 

LOBE II 

LOBE III 



CONTINENTAL MARGIN ARCHITECTURE!
(acoustic and seismic profiles)!

LOBE I 

LOBE III 

Lobe	
  III	
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SEDIMENTARY SEQUENCE AND!
RECONSTRUCTION OF DEPOSITIONAL PROCESSES!

THROUGH THE STUDY OF SEDIMENT CORES!
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Deposition of glacigenic 
highly consolidated deposits 
during the glacial maximum 
extension 
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Continental
shelf

IRD Slope

DEGLACIATION
meltwater plumes

Retreating Ice
(lift off)

Settling of Iceberg-rafted 
detritus (IRD) and 
meltwater, sediment laden 
plumes both related to ice-
sheet decay S
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Vertical settling of bioclasts, 
wind transported sediments, 
and occasionally IRD 

S
e

d
i

m
e

n
t

 
c

o
r

e
 



Grounded
ice sheet

glacigenic diamicton
and debris flows

Slope

GLACIAL MAXIMUM
glacigenic diamicton

Continental
shelf

PROXIMAL
GLACIMARINE

SEDIMENTATION
WITH HIGH

CALVING RATE

EXTENSIVE
SUBGLACIAL

DISCHARGE OF
TURBID

MELTWATERS

SLOPE MTD
OF GLACIGENIC
SEDIMENTS &

OLDER DEPOSITS

DISTAL
GLACIMARINE

SEDIMENTATION

LG
M

(la
te

 W
ei

ch
se

lia
n)

DE
G

LA
CI

AT
IO

N

TIME FACIES DEPOSITION

CONTOUR
CURRENTS

and

IN
TE

RG
LA

CI
AL

(H
ol

oc
en

e)

(A)

(B)

(C)

(D)

LOG

Continental
shelf

IRD Slope

DEGLACIATION
meltwater plumes

Retreating Ice
(lift off) ice-shelf

Continental
shelf

INTERGLACIAL
pelagic sedimentation

plankton

Slope

The laminated sediments 
deposited from turbid 
metlwater plumes 
(pulmites) during the main 
phase of deglaciation 
Duration 130 years 
Sedimentation rate 3.4 cm/y 
According to core 
correlation with other  
sediment cores recovered in 
the NW Barents sea margin 
the plumite event occurred 
between  14.7-14.4 ky BP 
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SEA LEVEL AT PRESENT SEA LEVEL DURING LAST 
GLACIAL MAXIMUM 



POST GLACIAL SEA LEVEL RISE 

   c.a. 20 m during 340 y 
Deschamps et al. 2012, Nature 

Radiocarbon and 
palaeomagnetic constrains 
indicated that the several m-
thick plumites recovered 
around Svalbard represents the 
marine sedimentary record of 
Meltwater Pulse 1A (MWP-1A) 
responsible for the settling of 
about 1.1 1011 tonnes of 
sediments on the upper slope 
of the Storfjorden-Kveithola 
TMFs during about 130 years 
with an extreme sedimentation 
rate of 3.4 cm y-1.  

14.65–14.31 cal ky BP 



The thickness of plumites on the studied area exerts a major control on the number and 
volume of submarine landslides representing in the Arctic area a ”weak layer” 

The majority of landslides on the TMF occurred during deglaciation or early in the interglacial 
cycles and they are most often rooted in the previous deglacial/interglacial boundary.  

Other landslides associated to plumites in the Arctic/sub-Arctic are: 
» Hinlopean/Yermak Megaslide, north of Svalbard (dated 30 kr BP, ca. 1150 km3 vol.) 
» Storegga submarine landslide, southern Norwegian margin (dated 8300 y BP, 3.500 km3 vol.) 
»Trænadjupet submarine landslide, southern Norwegian margin (dated 4000 y BP, 900 km3 vol.) 
» Grand Banks submarine landslide, Newfoundland slope (dated 1929 AD, 200 km3 vol.) 



Meltwaters delivered to oceans a huge amount of cold, fresh waters and sediments 

The bioproductivity reprised earlier off 
Lobe I and II with respect to Lobe III 
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« Suspended sediments can limit sun 
penetration in surface water masses 
inhibiting the primary productivity 
(photosynthetic organisms) 

« The presence of fresh meltwaters 
at the sea surface enhanced sea ice 
formation (lower freezing point) 
modifying the albedo both 
contributing to climate cooling (cold 
stadial between Bølling and Allerød  
interstadials). The presence of multi-
years sea ice can explain the 
absence of ice rafted debris during 
deposition of plumites. 

« Cold meltwaters may have interact 
with the deep ocean circulation 
modifying the characteristics of the 
thermohaline circulation in turn 
forcing climate change. 

SUSPENDED SEDIMENTS COLD, FRESH WATERS 



•  The several meter thick meltwater deposit (plumites) observed in the Western 
and Northern Barents Sea sedimentary sequence, has been pointed as the 
Arctic marine record of the Meltwater Pulse 1A event that was responsible for a 
global sea level rise of about 20 m only during 340 year (about 5.9 cm/y) 

•  Extensive meltwater release determined a perturbation on oceanic water 
masses enhancing sea ice formation and possibly interacting with the deep 
thermohaline circulation. Both interactions led to climate cooling 

•  Surface suspended sediments derived from meltwaters inhibited the primary 
productivity by reducing sunlight penetration 

• The thickness of plumites on the studied area exerts a major control on the 
number and volume of submarine landslides representing in the Arctic and sub-
Arctic area a ”weak layer” preconditioning slope instability 
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