\_.

meacic Amando Lasabuda’*

UNIVERSITY

OF NORWAY *(amando.lasabuda@uit.no)

1. Introduction

During the Late Cenozoic, the Barents Sea area was exposed to an extensive period of « Sea-floor spreading in Arctic Ocean separating

glaciations (Laberg and Vorren, 1996; Vorren and Laberg, 1997; Knies et al., 2009; Laberg et Lomonosov Ridge and the northern Barents
al., 2012). Anice sheet has repeatedly expanded from onshore, reaching the shelf edge and Shelf was initiated at c. 60-55 Ma (Vogt et al.
eroding the Barents Sea shelf deposits (Laberg et al., 2012). The eroded sediments were 1979, Jokat et al. 2013)

transported by the ice sheet to the adjacent continental slope and deposited forming Trough
Mouth Fans (TMF). The Bjgrngya and Storfjorden TMFs are prominent Trough Mouth Fans
along the western Barents Sea margin (Laberg et al. 1996; Hjelstuen etal., 1996). Laberg etal.
(2012) estimated a high amount of average net glacial erosion in the Barents Sea area during spreading Gakkel Ridge 0.6-1.3 cm/yr (Jokat

these periods, i.e. when an ice sheet was overlying and eroding the Barents Sea shelf

On the southwestern Barents Sea margin, the process of erosion has included glacio-fluvial
and glaciomarine erosion as well as subglacial erosion (Laberg et al., 2012). However, on the
northern Barents Sea margin, very little is known related to the glacial history, processes of
erosion and their timing due to very limited data available. The only data so far published was
presented by Geissler and Jokat (2004) and Engen et al. (2009), documenting a considerable (Jackson et al. 1984)

amount of Cenozoic sediments in this area.

Based on the available seismic data, we aim to identify and separate the glacial and pre-glacial relation to connect Eurasian Basin and the
sedimentary units deposited along the northern Svalbard margin and to investigate the lateral Lofoten Basin (Engen et al, 2008)

extent and temporal evolution of each unit in more detail as compared to previous studies. For

the first time, the average sedimentation rate, erosion rate and net erosion of the margin will  The northern Svalbard continental margin is
also be calculated and discussed. In addition, we will focus on the paleoenvironmental suggested as non volcanic margin (Geissler and
reconstruction for each period in order to reconstruct the development and evolution of the Jokat, 2004).

northern sector of the Barents Sea— Svalbard Ice Sheet (BSIS).

3. Seismic stratigraphic framework
e 6 seismic facies (SF1-SF6) can be distinguished and interpreted (Table 1).

e 4 key seismic units were defined (NB-1A&1B, NB-2&3, NB-4A, and NB-4B) following
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Geissler and Jokat (2004) and Engen et al. (2009). This study focuses on the two

uppermost units; NB-4A and NB-4B.

« NB-4A and NB-4B are dominated by debrites intercalated with contourites and
pelagic/hemipelagic deposits.

« NB4A and NB4B are considered as glacial-influenced units (e.g. AWI176) based on
seismic pattern, geometry, and geomorphological comparison with other Trough Mouth
Fan from other continental margins (e.g. Dahigren et al., 2005, Rydningen et al., 2015)
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2. Study area and seismic data

« The Nansen Basin was formed
contemporaneous to the present-day ultra-slow

and Miksch, 2004). This basin shows up to 4 km
sediment thickness (Engen et al., 2009).

 The Yermark Plateau and Moris Jesup Rise was
an unseparated plateau prior to Oligocene

« The Sophia Basin may have been a failed rift in
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4. Isopach maps and avg. sedimentation rates
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NB-4A & 4B « Aparent well distributed sediment
with local thickening and thinning.

 The average sedimentation rate
for the Late Cenozoic is estimated
to be 0.2 m/k.y.

. Sediment
R Velocity ; Volume .
Seismic Age range Area (10 3 ation
. average (10°x
units (Ma) (km /s) x km?) 3 rates
km~) (m/k.y)
Late
. 0-2.6 1,9 45,26 23,19 0,20
Cenozoic
b4 -9 . -2 NB3B 0-1,5 1,9 48,19 15,33 0,21
iz - ) : e : NB3A 1,5-2,6 1,9 36,66 12,94 0,32
- ; : ' NB?2 2,6-23 2,3 41,04 61,45 0,07
& h NB1 23-55 3,4 41,05 163,82 0,18
-k
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5. Late Cenozoic paleoenvironmental reconstruction and erosion estimates

Sedim ent
Volum e

« Paleoenvironment and the drainage area are deliniated.

 The inferred sediment source is from the Barents shelf,

 For the first time, the Late Cenozoic average net erosion and

« Comparison with other formerly glaciated continental margin shows
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of the ] )
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Seismic . source Erosion
) drainage e per (tonne Rates
units area . (m )
A (103 x year) with per km 2 (m /k.y)
3 2 .
densit eryear
(10°xkm 7) km 3) y p y )
2,5
Late 98500_ark_mcdecon
. 42,258 23,19 22,30 527,67 548,77 0,21 Seismic [defatit)
Cenozoic
N B3B 42,258 15,33 25,55 604,62 362,77 0,24
N B3A 42,258 12,94 29,41 695,914 306,21 0,28
N B 2 42,258 61,45 7,53 178,21 1454 ,16 0,07 — 25000000,00
N B1 42,258 163,82 18,62 440,53 3876,66 0,18 — 000

Nordaustlandet, and partly Kvitgya

erosion rate for the northern Barents Sea margin are estimated
and correspond to ¢. 520 m and 0.21 m/k.y., respectively.

an agreement for the Late Cenozoic average erosion rates
estimates.

Area of the Volume of the _
. 3 . Erosion Rates
Areas drainage A source area (10°x Erosion (m) (m/k.y)
(10°xkm?) km?) '
N Svalbard (Kvitgya Fan) - This study 42,2 23,1 548 0,21
NW Barents Sea (Storfjorden Fan) 116 69 1681 0,63
SW Barents Sea (Bjgrngya Fan) 576 464-395 1090-1030 0,41-0,38
Troms Margin 43-14 2,2-2 50-140 0,02-0,05
Mid Norway (NAUST Fm) 160 83,7 524 0,19
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