Hjelstuen, B.0O., and Sejrup, H.P., 2020, Latitudinal variability in the Quaternary development of the Eurasian ice

sheets—Evidence from the marine domain: Geology, v. 49, https://doi.org/10.1130/G48106.1

a 0 b WON

~

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Latitudinal variability in the Quaternary development of the
Eurasian Ice Sheets - evidence from the marine domain

Berit Oline Hjelstuen and Hans Petter Sejrup
Department of Earth Science, University of Bergen, Allegt 41, N-5007 Bergen, Norway

Supplemental Material

RESULTS OF DATA COMPILATION

The compiled Quaternary isopach map (Fig. 1) is based on merging of previously published
isopach maps from the NE Atlantic margin, from Ireland to Svalbard (Faleide et al., 1996;
Stoker et al., 2005; Dowdeswell et al., 2010; Ottesen et al., 2012), the North Sea (Ottesen et al.,
2018) and the Yermak Plateau (Geissler et al., 2011) (Table S1; Fig. S1). Except for in the
region at the mouth of the Kveithola Trough (Lasabuda et al., 2018) no Quaternary isopach
map exist in the Nansen Basin, Arctic Ocean. Mapping of Quaternary sediments in the Nansen
Basin is, therefore, based on extracting sediment thickness information from published 2D
seismic profiles (Geissler and Jokat, 2004; Jokat and Micksch, 2004; Nikishin et al., 2018)
(Fig. S1; Fig. S2, Table S1). Likewise, the thickness map in the Norway Basin (Fig. 1, Fig. S1)
is generated from published seismic profiles (Hjelstuen and Andreassen, 2015) and new
interpretation of 2D seismic profiles that have been accessible through the DISKOS database
(www.diskos.no). Available information from ODP/DSDP sites and shallow borings (Fig. S1)
have also been used in order to justify and identify Quaternary sediment thicknesses. Depth
conversion, from depth in time to depth in meters, have been performed by using sediment
velocities presented in the published papers, or by using information from nearby regions with
similar geological setting.

The chronostratigraphy of the pre-Last Glacial Maximum Quaternary sediment package in
the region is to a large degree based on paleomagnetic studies, micropaleontology, 86’87t and

to some degree amino acid geochronology. The 2.6 Ma and 0.78 Ma NHG phase boundaries
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presented in our study represent the Matuyama/Gauss and Brunhes-Matuyama paleomagnetic
boundaries, whereas the NHG Phase III boundary is based on paleomagnetic excursion events
Top Olduvai (1.77 Ma) and Base Jaramillo (1.0 Ma) and biostratigraphy. These paloemagnetic
boundaries and excursions have been identified in a number of deep sea cores and shallow
drillings in the studied region (Fig. S1; Table S2).

It should be noted that in the northern Nansen Basin, Arctic Ocean, the chronostratigraphy is
based on downlap of sequence boundaries onto oceanic basement of known age (Nikishin et al.,
2018). As no Base Late Pleistocene boundary has been identified in this region the Miocene
sequence boundary has been used when generating the Quaternary isopach map (Fig. 1, Fig.
S2). Thereby, the Quaternary sediment thicknesses should be considered a maximum value.
However, likewise to the other margin segments investigated in this study, we assume that the
Miocene sediment input to the Arctic Ocean margin is very low compared to the sediment
volumes deposited during the last 2.6 million years. In the North Sea TMF the Base Late
Pleistocene boundary is also rather poorly constrained. We consider Stoker et al. (2005) to have
the most reliable mapping of the Base Late Pleistocene sequence boundary in this region.

Published ice-rafted debris (IRD) records from the Yermak Plateau, the Fram Strait, the
Mid-Norwegian and the British-Irish margins have been compiled (Fig. S3). The IRD records
presented are all located nearby the paleo-EurlS marine margin, and is thus suggested to reflect
size-variations in the KBIS (ODP sites 911, 908/909, 987), FIS (ODP sites 643, 644) and BIIS
(IODP Site U1317E). It should be noted that the records are shown in weight percent, number
of IRD grains etc. In addition, different grain sizes (>2 mm, >0.5 mm, >0.125 mm), has also
been used.

Lastly, we have compiled glacial landform evidences of the existence of the EurlS (Table

S3). Such evidences are Mega-Scale Glacial Lineations (MSGLs), formed beneath ice streams,
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and Glacigenic Debris Flows (GDFs), which are related to shelf-edge glaciations and ice

streaming.

SEDIMENT VOLUME AND SEDIMENTATION RATE ESTIMATES - METHODS

Quaternary sediment volumes and sedimentation rates

In order to estimate sediment volumes the “extract by mask” and “surface volume” tools in the
ArcGIS software (version 10.6) have been used. For this, the mid-oceanic spreading centers (Fig. 1)
define the 0-m-thickness contour. Quaternary sediment volumes were first estimated for each margin
segment (Table S4a) and then these sediment volumes were summed to represent erosion products
derived from the KBIS, FIS and BIIS ice sheets (Table S4b). An average Quaternary sediment (dry)
density of 1.80 g/cm’, as estimated by Hjelstuen et al. (1996) and Fielder and Faleide (1996), has been
used for converting sediment volumes into weight in tons.

For each main depocentre along the EurlS marine margin average Quaternary sedimentation rates
(Table S5) have been estimated by using the above-described ArcGIS procedure, delineating the
depositional area by the 200 m thickness contour (except for the Donegal TMF) and by utilizing the
equation: (sediment volume / depositional area) : year. Maximum rates (Table S5) are also estimated by
reading off maximum thickness in each depocentre from the ArcGIS-extracted isopach map.

Due to sparse age control in the northern part of the Arctic Ocean the Quaternary sediment volume
should be considered an absolute maximum in this region. Elsewhere along the paleo-EurlS marine
margin the sediment volume is anticipated rather well constrained. We have defined a 0-m contour
along the shelf edge and along the mid-oceanic ridge. This is also considered reliable, as e.g. seismic
profiles across TMF systems along the western Svalbard-Barents Sea margins (Fig. S2) clearly show

that they are terminating toward the oceanic spreading center.

Preglacial (55-2.7 Ma) sedimentation rates
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The pre-glacial sedimentation rates are, in regions where isopach maps exits (e.g. the
western Barents Sea), based on estimated sediment volumes and depositional areas presented in
published papers (Table S6). Elsewhere, such estimates are based on published seismic profiles
and/or isopach maps, using sediment thickness information from the shelf edge regions. In
Table S6 the method used to estimate sedimentation rates (“average” - based on sediment
volumes and depositional areas and/or “linear” — based on seismic profiles and/or isopach

maps) are indicated.

Sedimentation rates and sediment discharge — the three glacial phases

Commonly, in regions where isopach maps have been published for the three NHG phases
defined in this study (e.g. Dowdeswell et al., 2010; Anell et al., 2012) information on sediment
volumes, sediment thicknesses and depositional area have been estimated and corresponding
average sedimentation rates and sediment discharge values have been calculated. In the present
paper we use this information directly or if a new chronostratigraphy (Table S1) have been
utilized, as for e.g. the western Barents Sea margin, average sediment rates and sediment
discharge has been recalculated (Tables S6, S7). In areas where the above-mentioned
information does not exist, shelf edge sediment thicknesses in published seismic profiles have

been used.



Table S1. Previously published information used in this study. Column I (from left): Number refer to number as annotated in Fig. S1 which show

study area of the published papers listed in this table. Column 2: Study area/region in actual paper. Column 3: Figures and/or information from

tables which have been used in present study. Column 4: Chronostratigraphic framework which has been used in present study. Column 5:

Sediment velocities used in order to depth convert (to depth in meter) seismic profiles and/or isopach maps. Column 5: Information in the actual

paper has been used: (i) to generate the Quaternary isopach map (QM), (ii) to estimate Quaternary sedimentation rates (GR), (iii) to estimate pre-

Quaternary Cenozoic sedimentation rates (PR) or (iv) as background and/or supporting information (BI). Column 6: Authors of the published

papers listed in this table.

Table S1-A. East Arctic Ocean margin

Id Region Figure - Table Chronology (based on) Sediment velocities Used for Reference
(Fig. S1)

1 Nansen Basin Fig. 5,6 Used chronology as presented in paper Velocities as given in paper QM, GR, PR Nikishin et al (2018)
(Downlap of sequence boundaries on
oceanic basement)

2 Nansen Basin Fig. 2 Used chronology as presented in paper N/A am Jokat and Micksch
(Regional seismic stratigraphy, ODP sites) (2004)

3 Nansen Basin Fig. 8 Used chronology as presented in paper Velocities as given in paper QM Engen et al. (2009)
(Fig. 13)

4 Yermak Plateau Fig. 17a Used chronology as presented in paper Velocities as given in paper QM Geissler et al. (2011)
(Regional seismic stratigraphy, ODP sites)

5 Yermak Plateau Fig. 3-6, 8-11 | Used chronology as presented in paper Velocities as given in paper QM Geissler and Jokat (2004)
(Regional seismic stratigraphy, ODP sites)

6 Yermak Plateau N/A Used chronology as presented in paper N/A BI Fransner et al. (2018)
(Regional seismic stratigraphy, ODP sites)

7 N Svalbard Table 1,2 Used chronology as presented in paper N/A GR Lasabuda et al. (2018)

Margin (Regional seismic stratigraphy, ODP sites)
8 Fram Strait Fig. 3-5 Used chronology as presented in paper 1800 m/s (Geissler et al. 2011) | QM Gebhardt et al. (2014)

(Regional seismic stratigraphy, ODP sites)




Table S1-B. Western Svalbard margin

Id Region Figure - Table Chronology (based on) Sediment velocities Used for Reference
(Fig. S1)
9 Sjubrebanken Fig. 11 Used chronology presented in paper 1800 m/s (Geissler et al. 2011) | QM Sarkar et al. (2011)
TMF (Regional seismic stratigraphy, ODP sites
911 and 986)
10 Sjubrebanken Fig. 6 Used chronology presented in paper (ODP 1800 m/s (Geissler et al. 2011) | GR, PR Mattingsdal et al. (2014)
TMF sites 910-912)
9 Kongsfjorden Fig. 11 Used chronology presented in paper 1800 m/s (Geissler et al. 2011) | QM Sarkar et al. (2011)
TMF (Regional seismic stratigraphy, ODP sites
911 and 986)
10 Kongsfjorden Fig. 6 Used chronology presented in paper (ODP 1800 m/s (Geissler et al. 2011) | GR, PR Mattingsdal et al. (2014)
TMF sites 910-912)
11 Isfiorden TMF Fig. 14 Use revised chronology by Laberg et al. 2000 m/s (Solheim et al., QM Faleide et al. (1996)
(2010; 2012) 1998)
12 Isfiorden TMF Fig. 3 Use revised chronology by Laberg et al. 2000 m/s (Solheim et al., BI Solheim et al. (1996)
(2010; 2012) (Knies et al. (2009), 1998)
paleomagnetism, amino acid)
13 Isfiorden TMF Fig. 3a Use revised chronology by Laberg et al. 2000 m/s (Solheim et al., GR, PR Amundsen et al. (2011)
(2010; 2012) (Knies et al. (2009), 1998)
paleomagnetism, amino acid)
11 Bellsund TMF Fig. 14 Use revised chronology by Laberg et al. 2000 m/s (Solheim et al., QM Faleide et al. (1996)
(2010; 2012) (Knies et al. (2009), 1998)
paleomagnetism, amino acid)
12 Bellsund TMF Fig. 3 Use revised chronology by Laberg et al. 2000 m/s (Solheim et al., BI Solheim et al. (1996)
(2010; 2012) (Knies et al. (2009), 1998)
paleomagnetism, amino acid)
13 Bellsund TMF Fig. 6a Use revised chronology by Laberg et al. 2000 m/s (Solheim et al., GR, PR Amundsen et al (2011)

(2010; 2012) (Knies et al. (2009),
paleomagnetism, amino acid)

1998)




Table S1-C. Western Barents Sea margin

Id Region Figure - Table Chronology Sediment velocities Used for Reference
(Fig. S1)
14 Storfjorden TMF Fig. 9, Table 2 | Use revised chronology by Laberg et al. This study has already depth QM, GR, PR Hjelstuen et al. (1996)
(2010; 2012) (Knies et al. (2009), converted maps
paleomagnetism, amino acid)
15 Bjgrngyrenna Fig. 6, Table 2 | Use revised chronology by Laberg et al. This study has already depth QM, GR, PR Fiedler and Faleide
TMF (2010; 2012) (Knies et al. (2009), converted maps (1996)
paleomagnetism, amino acid)
Table S1-D. Norwegian margin
Id Region Figure - Table Chronology Sediment velocities Used for Reference
(Fig. S1)
16 Mid Norwegian Fig. 1 and Used chronology presented in paper Velocities as given in paper QMm, GR Dowdeswell et al (2010)
Margin Table 1
17 North Sea TMF Table 1 and Used chronology presented in paper Velocities as given in paper GR, QM Hjelstuen et al. (2012)
(proximal) Fig. 4 (dep
area)
18 North Sea TMF Fig. 6¢C Used chronology presented in paper 2000 m/s QM Stoker et al. (2005)
(proximal)
19 North Sea TMF Fig. 4 Used chronology presented in paper 2000 m/s QM Ottesen et al. (2012)
(proximal)
20 Norway Basin Fig. 4b and Used chronology presented in paper Velocities as given in paper GR (2.7-0.5 Hjelstuen and AnSeassen
new seismic Ma), PR, QM (2015)
interpretation
17 Norway Basin Table 1, new Used chronology presented in paper Velocities as given in paper GR (0.5-0 Ma) | Hjelstuen et al. (2012)

area estimates




Table S1-E. North Sea

Id Region Figure - Table Chronology Sediment velocities Used for Reference
(Fig. S1)

21 North Sea Fig. 4a, Table 1 | Used chronology presented in paper 2000 m/s (1800 m/s used in QMm, GR Ottesen et al. (2018)

paper to estimate volume)

22 North Sea Table 2 Used chronology presented in paper Velocities as given in paper PR Anell et al. (2012)

23 North Sea N/A Used chronology presented in paper N/A BI Sejrup et al. (1987)

24 North Sea N/A Used chronology presented in paper N/A BI Sejrup et al. (1995)

25 North Sea N/A Used chronology presented in paper N/A BI Sejrup et al. (2000)

26 North Sea Table 2, Fig. 2 | Used chronology presented in paper Velocities as given in paper GR Reinardy et al. (2017)

27 North Sea N/A Used chronology presented in paper N/A BI Reinardy et al. (2018)
Table S1-F. British-Irish North Atlantic margin

Id Region Figure - Chronology Sediment velocities Used for Reference
(Fig. S1) Table

18 British-Irish Fig. 6c & 6b | Used chronology presented in paper 2000 m/s QM, GR, PR Stoker et al. (2005)

margin




Table S2. Identified magnetostratigraphic events at selected sites and shallow borings along the EurIS marine margin. B/M: Brunhes-Matuyama;
M/G: Matuyama-Gauss

Site/Boring (Fig. S1) Identified magnetostratigraphic events - Quaternary Reference
ODP site 908 B/M boundary, Jaramillo Top, Jaramillo Base, Olduvai Top, Olduvai Base, M/G boundary Myhre et al. (1995)
ODP Site 909 B/M boundary, Jaramillo Top, Jaramillo Base, M/G boundary Myhre et al. (1995)
ODP Site 910 B/M boundary, Jaramillo Top, Jaramillo Base, Cobb Mountain Top Myhre et al. (1995)
ODP Site 911 B/M boundary, Jaramillo Top, Jaramillo Base, Cobb Mountain Top, Olduvai Top, Olduvai Base, M/G Myhre et al. (1995)

boundary
ODP Site 986 B/M boundary, Jaramillo Top, Jaramillo Base, Olduvai Top, Olduvai Base, Reunion Channell et al. (1999)
ODP Site 644 B/M boundary, Jaramillo Top, Jaramillo Base, Olduvai Top, Olduvai Base, M/G boundary Eldholm et al. (1987)
ODP Site 643 B/M boundary, Jaramillo Top, Jaramillo Base, Olduvai Top, Olduvai Base, M/G boundary Eldholm et al. (1987)
ODP Site 642 B/M boundary, Jaramillo Top, Jaramillo Base, Olduvai Top, Olduvai Base, M/G boundary Eldholm et al. (1987)
77/2 B/M boundary, Jaramillo event Stoker et al. (1983)
81/26 B/M boundary, Jaramillo event Stoker et al. (1983), Sejrup et
al. (1987)
89-03 B/M boundary, Jaramillo event, Cobb Mountain event Sejrup et al. (1995)
Southern North Sea Olduvai Top, Olduvai Base, Reunion, M/G boundary Kuhlmann et al. (2006)




Table S3. Glacial landform evidences of ice sheets and ice streams, EurlS marine margin. Increased font size indicates “more prominent” and/or

“increased effect”. GDF: Glacigenic Debris Flows, ICE: Grounded ice erosion, P: Iceberg plough marks, M: Mega-scale glacial lineations.

Time period N Svalbard NW Svalbard W Svalbard NW Barents SW Barents Mid-Norwegian North Sea North Sea'®'**?
(Ma) Margin' Margin*? Margin® Sea Margin* Sea Margin®® margin’ TMF®?
0.0-0.78 GDF ICE GDF GDF GDF M, P GDF GDF, P, MSGL
0.78-1.0 GDF ICE GDF GDF GDF M, P GDF GDF, P, MSGL
1.0-15 GDF ICE GDF GDF GDF M, P GDF GDF, P, MSGL
1.5-2.0 GDF GDF GDF (from 1.8 Ma?) GDF (from 1.8 Ma?) M, P GDF, P,MSGL
20-2.6 GDF GDF M, P GDF, P

!Lasabuda et al. (2018), % Sakar et al. (2011), 3Mattingsdal et al. (2014), *Solheim et al. (1998), "Laberg et al. (2010), *Waage et al. (2018), "Montelli et al. (2017), 8Hjelstuen
and Grinde (2016), 9Nygérd et al. (2005), Y0ttesen et al. (2018), 'Reinardy et al. (2017), 2Rea et al. (2018)
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Table S4 a. Estimated Quaternary sediment volumes for the different segments of the EurlS marine margin

Margin segment Sediment volum Depositional area % sediment volum Weight
(10° km?) (10° km?) of total (10" tons)
East Arctic Ocean margin 743 952 41 13,4
Western Svalbard-Barents Sea margin 591 476 33 10,6
Norway margin 265 619 15 4,8
Irish-British North Atlantic margin 46, 2 406 3 0,8
North Sea 143 326 8 2,6
North Sea (UK sector) 53,9 129
North Sea (Norwegian sector) 89,1 197
Totalt 1788, 2 2779 100 32,2

Table S4 b. Estimated Quaternary sediment volumes along the marine margins of the paleo-KBIS, paleo-FIS and paleo-BIIS ice sheets.

Ice sheet Sediment volum Depositional area % sediment volum Weight
(10% km?®) (10° km?) of total (10" tons)
KBIS 1334 1428 75 24,0
FIS 354,1 816 20 6,4
BIIS 100, 1 535 5 1,8

Totalt 1788, 2 2779 100 32,2




Table SS5. Estimated Quaternary sediment volumes and sediment rates in the main depocentres along the EurlS marine margin. For location see

Fig. 1.
Region Depositional Sediment volume Maximum Average Maximum rate Average rate Delineated by
area (10° km?) (10% km?) thickness (m) thickness (m) (cm/kyr) (cm/kyr) contour (m)

North Nansen Basin 278 299 2300 1080 88 41 200
South Nansen Basin 128 80 1250 623 48 24 200
Fram Strait 13 3 590 241 23 9 200
Svalbard Margin 16 18 1680 1090 65 42 200
Storfjorden TMF 56 102 4500 1780 173 69 200
Bjgrngya TMF 281 379 3600 1340 140 52 200
Mid Norwegian margin 114 58 1500 517 58 20 200
North Sea TMF 64 47 1700 734 65 28 200
Norway Basin 155 68 1300 442 50 17 200
North Sea 203 81 1057 400 41 15 200
British-Irish margin 528 11 252 220 10 8 0
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Table S6. Estimated sedimentation rates along the EurlS marine margin.

Nansen Basin - North Time period (Ma) 45-34 34-20 20-0 Method
Nikishin et al. (2018) Thickness (m) 1650 1120 2000 Linear
Fig. 6a Sed rate (cm/k.y.) 15 8 10

Nansen Basin - South Time period (Ma) 2.7-1.5 1.5-0.7 0.7-0 Method
Lasabuda et al (2018); Thickness (m) Average
Table 1 Sed rate (cm/k.y.) 20 77 12

Nansen Basin — South Time period (Ma) 55-7 7-2.6 2.6-0 Method
Geissler and Jokat (2004); | Thickness (m) 1500 1200 500 Linear
Fig. 11 Sed rate (cm/k.y.) 3 27 19

Fram Strait Time period (Ma) 35-7 7-2.6 2.6-0 Method
Gebhardt et al. (2014); Thickness (m) 1350 675 900 Linear
Fig 3 Sed rate (cm/k.y.) 5 15 35

Sjurbrebanken TMF Time period (Ma) 5.8-2.6 2.6-1.5 1.5-0 Method
Mattingsdal et al. (2014); Thickness (m) 141 394 56 Linear
Fig. 6 Sed rate (cm/k.y.) 5 36 4

Kongsfjorden TMF Time period (Ma) 5.8-2.6 2.6-1.5 1.5-0 Method
Mattingsdal et al. (2014); Thickness (m) 169 197 338 Linear
Fig. 6 Sed rate (cm/k.y.) 5 18 23

Isfjorden TMF Time period (Ma) 1.5-0.78 0.78-0 Method
Solheim et al. (1996); Thickness (m) 800 100 Linear (isopach map)
Fig. 3 Sed rate (cm/k.y.) 111 13

Isfiorden TMF Time period (Ma) 36-2.6 2.6-1.5 1.5-0.78 0.78-0 Method
Amundsen et al. (2011); Thickness (m) 600 400 700 100 Linear
Fig.3a Sed rate (cm/k.y.) 2 36 97 13

Bellsund TMF Time period (Ma) 1.5-0.78 0.78-0 Method
Solheim et al. (1996); Thickness (m) 1050 150 Linear (isopach map)
Fig. 3 Sed rate (cm/k.y.) 145 21

13



Bellsund TMF Time period (Ma) 36-2.6 2.6-1.5 1.5-0.78 0.78-0 Method
Amundsen et al. (2011); Thickness (m) 1100 900 600 100 Linear
Fig.6a Sed rate (cm/k.y.) 3 82 83 13
Storfjorden TMF Time period (Ma) 36-2.6 2.6-1.5 1.5-0.78 0.78-0 Method
Hjelstuen et al. (1996); Table 2 | Thickness (m) 1100 813 705 110 Average

Sed rate (cm/k.y.) 3 74 98 14
Bjgrngyrenna TMF Time period (Ma) 55-36 36-27 27-13 13-2.6 2.6-1.5 1.5-0.78 0.78-0 Method
Fiedler & Faleide (1996); Thickness (m) 804 670 804 335 478 964 196 PQ: Linear Q: Average
Fig. 5 (PQ), Table 2 (Q) Sed rate (cm/k.y.) 4 7 6 3 43 134 25
Mid-Norwegian margin - outer | Time period (Ma) 55-18 15-4 Method
Chand et al. (2011); Thickness (m) 960 660 Linear
Fig. 2 Sed rate (cm/k.y.) 3 6
Mid-Norwegian margin - inner | Time period (Ma) 55-18 15-4 Method
Chand et al. (2011); Thickness (m) 240 550 Linear
Fig. 2 Sed rate (cm/k.y.) 1 5
Mid-Norwegian margin Time period (Ma) 2.6-1.5 1.5-0.6 0.6-0.4 0.4-0.2 0.2-0 Method
Dowdeswell et al (2010); Thickness (m) Average
Table 1 Sed rate (cm/k.y.) 18 17 52 38 50
North Sea TMF - proximal Time period (Ma) 23-2.6 2.6-1.1 1.1-0.5 0.5-0 Method
Q: Hjelstuen et al. (2012); Table | Thickness (m) 400 460* 134 800 PQ: Linear (isopach map)
1 & Fig. 4 (deep area), this Q: Average, *Linear,
study. PQ: Stoker et al (2005), Sed rate (cm/k.y.) 2 30 22 162 subtracting <1.1 Ma
Fig. 6b. from total max thickness
North Sea TMF - distal Time period (Ma) 36-2.6 2.6-0.5 0.5-0 Method
Hjelstuen & Andreassen (2015); | Thickness (m) 385 880 329 Linear
Fig. 4b. Sed rate (cm/k.y.) 1 42 66
North Sea Time period (Ma) 61-55 55-34 34-23 23-15 15-2.5 2.5-15 1.5-0 Method
Anell et al. (2012); Thickness (m) Average
Table 2 Sed rate (cm/k.y.) 3,9 1,3 2,5 2,4 1 20 10




North Sea Time period (Ma) 2.6-1.5 1.5-0.78 0.78-0 Method
Ottesen et al. (2018); Thickness (m) 217 304 95 Average
Table 1 Sed rate (cm/k.y.) 18 42 12

North Sea Time period (Ma) 2.0-1.5 1.5-1.2 1.2-0.2 0.2-0 Method
Reinardy et al. (2017); Thickness (m) 60 240 160 N/A Linear

Table 2, Fig. 2, Fig. 12 Sed rate (cm/k.y.) 12 80 16 N/A

UK-Irish margin Time period (Ma) 15-2.6 2.6-0 Method
Stoker et al. (2005); Thickness (m) 400 400 Linear (isopach map)
Fig 5 Sed rate (cm/k.y.) 3 16
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Table S7. Estimated sediment discharge (10° m’/yr).

NE Svalbard Margin Time period (Ma) 2.6-1.5 1.5-0.78 0.78-0
Lasabuda et al. (2018); Volume (10’ km®) 11 17 1
Table 1 Depositional Area (10° km?) 44 28 8
Discharge (10 m’/yr) 10000 23611 897
Storfjorden TMF Time period (Ma) 55-2.6 2.6-1.5 1.5 -0.78 0.78 -0
Hjelstuen et al. (1996); Volume (10° km’) 115 56 52 8
Table 2 Depositional Area (10° km?) 68 69,4 73,8 72,6
Discharge (10 m®/yr) 2195 51273 72222 10256
Bjgrngyrenna TMF Time period (Ma) 55-2.6 2.6-1.5 1.5 -0.78 0.78 -0
Fielder and Faleide (1996); | Volume (10° km®) 162 99 190 106
Table 2 Depositional Area (10° km®) 137 207 207 207
Discharge (10° m®/yr) 3092 90000 263889 135897
Mid-Norwegian margin Time period (Ma) 2.6-1.5 1.5 -0.6 0.6-0.4 0.4-0.2 0.2-0
Dowdeswell et al. Volume (103 km3) 34 24 17,1 12,5 16,3
(2010); Depositional Area (10° km®) 163 163 163 163 163
Table 1 Discharge (10°> m®/yr) 30909 26667 85500 62500 81500
North Sea TMF Time period (Ma) 1.1-0.5 0.5-0
Hjelstuen et al. (2012); Volume (10% km®) 4,7 23,3
Table 1, Fig. 4. Nygérd et | Depositional Area (10° km?)
al. (2005); Table 1 Discharge (10° m*/yr) 7833 46600
North Sea, Time period (Ma) 61-55 55-34 34-23 23-15 15-2.5 2.5-1.5 1.5-0
Anell et al. (2012); Volume (10% km®) 82,3 96,1 87,9 57,4 50,5 56,8 51,4
Table 2 Depositional Area (10° km®)
Discharge (10° m®/yr) 13716 4574 7993 6379 4039 56839 34288
North Sea Time period (Ma) 2.6-1.5 1.5-0.78 0.78-0
Ottesen et al. (2018); Volume (10% km®) 38,4 53,8 16,9
Table 1 Depositional Area (10° km®) 177 177 177
Discharge (10> m®/yr) 34909 74722 21667
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Figure S1. Overview of study areas in the published papers utilized in the present paper.

Location of seismic profiles shown in Fig. S2, IODP-DSDP-ODP sites and shallow borings

are shown.
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Figure S2. Line-drawing of seismic profiles showing typical geological settings along the
paleo-EurlS marine margin. See Fig. S1 for profile location. (A) Northern Nansen Basin.
COB: Continent-Ocean Boundary, C: Magnetic Cron (Modified from Nikishin et al. (2018)).
(B) Southern Nansen Basin. YP1 (Eocene-Oligocene), YP2 (Miocene) YP3 (Pleistocene) are
identified seismic units, A: Magnetic seafloor spreading anomalies (Modified from Jokat and
Micksch (2004)), (C) Bjerngyrenna TMF. GI (2.7-1.5 Ma), GII (1.5-0.7 Ma) and GIII (0.7-0
Ma) are identified seismic units. A: Magnetic seafloor spreading anomalies (Fiedler and

Faleide, 1996). (D) Mid Norwegian margin (Modified from Blystad et al., 1995).
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(Modified from Stoker et al. (2005)), (H) British-Irish margin - south (Modified from Stoker
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Figure S3. IRD records from the Svalbard, Mid-Norwegian and British-Irish margins.
Location of ODP and IODP sites in Fig. S1. Compilation is based on Knies et al. (2009),
Henrich and Baumann (1994), Fronval and Jansen (1996), Bailey et al. (2013) and Thierens et

al. (2012).
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