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CONTINENTAL MARGIN ARCHITECTURE

- - - - 1000
(acoustic and seismic profiles) 2 . .
' Submarine
Storfjorden TMF Storfjorden TMF Lobe IlI ~ ] Landslide L2 a2
mbsf* Lobes | and II and Kveithola TMF \J o]
o 1.97 |
0 - £ ] A1A2
------------------ N VT oo
o \\\ e e s s s EEEEEEEEEEEEE Ezo'
% 2 \ PR e R .
I_ b«
101 z ’
(&]
g
B
207 /\ ~ E
- N ~_/ 3
30 \ 2
/—\\ o
_________ "\ C1 %
< PALEO \\\ 2
GULLY' \ =
40 - . )
Cz -
\\ S
el R
50 = . /__ :- = -_-
g PALEO J
% i/ ULL oZ
60 — 2 N - 4
g — D
? - = = .
- === \\\\ il eithola TMF
p— _— _— | ‘
r> a | N[ ~
?,,l
v
oy = ==
— W (\ ==
80 — = — o S —
= e zN|
90_ N

13°E 14°E 15°E 16°E 17°E 18°E



SEDIMENTARY SEQUENCE AND

RECONSTRUCTION OF DEPOSITIONAL PROCESSES
THROUGH THE STUDY OF SEDIMENT CORES
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SIGNIFICANCE OF THICK PLUMITE SEQUENCE
RECORDED IN THE IN THE ARCTIC MARGINS AFTER
LAST GLACIAL MAXIMUM

SEA LEVEL DURING LAST SEA LEVEL AT PRESENT
GLACIAL MAXIMUM



SIGNIFICANCE OF THE EXTREME MELTWATER EVENT
RECORDED AROUND SVALBARD
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ENVIRONMENTAL IMPACT OF EXTREME MELTWATER EVENTS

Storfiorden TMF Storfiorden TMF Lobe Il SVALBARD
f Lobes | and Il and Kveithola TMF ICE CAP BARENTS SEA

ICE CAP

BERGENBANKEN |

 ICEDOME -
[\ -
_‘,

B0°N

/~
@//z ) (

700

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 maijority 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 km3vol.)

» Storegga submarine landslide, southern Norwegian margin (dated 8300 y BP, 3.500 km3vol.)
» Treenadjupet submarine landslide, southern Norwegian margin (dated 4000 y BP, 900 km?3 vol.)
» Grand Banks submarine landslide, Newfoundland slope (dated 1929 AD, 200 km3 vol.)



ENVIRONMENTAL IMPACT OF EXTREME MELTWATER EVENTS

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

SUSPENDED SEDIMENTS

« Suspended sediments can limit sun
penetration in surface water masses
inhibiting the primary productivity
(photosynthetic organisms)
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COLD, FRESH WATERS

« 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 Bglling and Allergd
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.



CONCLUDING REMARKS

» 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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