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1. Appendix 1 — Calculation of hiatus area in Figure 7

The area of hiatus the northern part (30°W to 40°E and 80°N to 45°N) of hiatus maps using
the grdvolume function of GMT tool, considering all hiatus values above 0.

Age (Ma) 66 55 34 23 5
Area (107 * km?) 0.22 0.3 0.08 0.45 0.26
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TABLE DR1. Width and duration of magnetic lineations for the western North
Atlantic sea floor

Lineation Width Duration of Isochron Names' Isochron Ages'
name in this (km)  isochron intervals (Ma)
paper (m.y.)

A 7 0.8 C2 1.8-2.6
B 12 1 C2An 2.6-3.6
C 5 0.6 C2Ar 3.6-4.2
D 15 1 C3n.1n(y) — C3n.4n(o) 42-52
E 7 0.8 C3r.4r 52-6.0
F 8 0.6 C3Aln-C3A2n 6.0-6.7
G 10 0.8 C3A2n(o0) — C4nln(y) 6.7-17.5
H 9 0.6 C4nln(y) — C4n2n(o) 7.5-8.1
I 13 1 C4n2n(0) — C4An(o) 8.1-9.1
J 7 0.8 C4An(o) — C5n.1n(y) 9.1-9.78
K 20 1.2 C5n.1n(y) — C5n.2n(0) 9.78-11.0
L 18 1.4 C5n.2n(0) — C5An.2n(0) 11.0-124
M 20 1.2 C5An.2n(0) — C5ACn(y) 12.5-13.7
N 40 3.5 C5ACn(y) — C5Dn(y) 13.7-17.2
O 34 2.6 C5Dn(y) — Cé6n(o) 17.2-19.7
P 130 13.6 Cé6n(o) — C13n(y) 19.7-33.2
Q 75 6.4 C13n(y) — C18n.1n(0) 33.2-39.8
R 40 3.6 C18n.1n(o) — C20n(0) 39.8-43.5
S 51 4.3 C20n(0) — C21n(o) 43.5-47.8
T 28 2 C21n(o) — C22n(0) 47.8-49.7
U 41 2.2 C22n(0) — C23n.2n(0) 49.7-51.9
A" 63 2 C23n.2n(0) — C24n.3n(0) 51.9-539
W 78 3.8 C24n.3n(o) — C25n(0) 53.9-57.7
X 43 1.5 C25n(0) — C26n(0) 57.7-59.2
Y 86 3.3 C26n(0) — C27n(0) 59.2-62.5
Z 38 6.8 C27n(0) — C31n(o) 62.5-69.3
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TABLE DR2. Overview of geological data related to erosion and uplift in Europe.

Time Location Source Interpretation
Base British Isles Thermochronology (Green et al., 2002)  Transient uplift of 180—425 m occurred during Paleocene times.
Paleocene Backstripping analysis (Mackay et al.,
2005)
North Sea  Stratigraphy (Anell et al., 2012; Evans,  The studies report thick deposits of presumably eroded material
2003) adjacent to the northern North Sea, the Scottish Highlands and
the East Shetland Platform with thinner deposits next to southern
Norway
Scandes  Landform study (Lidmar-Bergstrdom and Uplift of the Scandes during late Cretaceous—Paleocene time.
Naslund, 2002)
Thermochronology (Hendriks et al.,
2007; Hendriks and Andriessen, 2002)
Base Rhine Geologicasl study (Ziegler, 1992) Magmatic dyke intrusions are documented in the Cretaceous—
Eocene Graben Late Paleocene strata.
Pyrenees  Stratigraphy (Burbank et al., 1992) The main stages of shortening in the Pyrenees took place from
Paleocene to Early Oligocene
Porcupine  Subsidence modelling Transient uplift of 300—600 m at Paleocene—Eocene boundary.
(Jones et al., 2001)
Faroe- Stratigraphy (Champion et al., 2008; Transient uplift of about 550 m in 3 m.y.; Dome formation.
Shetland ~ Lundin and Doreé, 2002)
Base Upper Paleotectonic maps (Dézes et al., Eocene activation of the fault systems with main rifting stage in
Oligocene Rhine 2004). the Oligocene.
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TABLE DR2 - Continuation

Graben,
Bohemian
Massif

Base
Miocene

Porcupine

Paris Basin
& Western
Approaches

Mediterran-
ean

West
Siberian
Basin

Base British Isles

Pliocene

North Sea

Scandes

Stratigraphy
(Stoker et al., 2005; Stoker and Shanon,
2005)

Paleotectonic maps (Dézes et al., 2004)

Geodynamic models based on
sedimentary and structural data
(Séranne, 1999)

Subsidence modelling (Vibe et al.,
2018)

Thermochronology (Holford et al.,
2005)

Stratigraphy (Anell et al., 2012; Evans,
2003)

Isostatic modelling and study of
landforms (Riis, 1996; Riis and
Fjeldskaar, 1992; Stuevold and
Eldholm, 1996; Lidmar-Bergstrom et
al., 2013). Thermochronology
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The Base Miocene and Mid-Miocene significant unconformities
recognized in the Rockall Porcupine and Farroe-Shetland due to
tectonism Formation of domes.

Basin inversions.

28-20 Ma rifting in the Western Mediterranean and Late
Ruppelian unconformity in the Gulf of Lion (Southern France).

No subsidence since the Middle Oligocene.

~1.5 km Neogene (20—0 Ma) uplift inferred by the AFT and
compaction studies in the Mochras (NW Wales) borehole.

Mid- to Late Miocene hiatus of 5-12 m.y.

~1000 m of Neogene uplift in Southern Scandinavia and
acceleration denudation in the northern Scandes.



TABLE DR2 - Continuation
(Hendriks and Andriessen, 2002; Japsen

etal.,2014)
Western  Stratigraphy (Eidvin et al., 2014) Documented hiatus in the Vestbakken Volcanic Province from
Barents Sea  Thermochronology (Zattin et al., 2016) the Lower Miocene to Late Pliocene. Thermochronology data

indicates an exhumation event of ~1000 m magnitude.
Western ~ Thermochronology (Japsen et al., 2005) Documents an uplift around 11-10 Ma and 7-2 Ma .
Greenland
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TABLE DR3. Rotations used to calculate the velocity of Europe relative to North

America
Time (Ma) Euler pole Euler pole o Source
lat. lon.
0.78 62.7 138.1 -0.157 Merkouriev and DeMets (2014),
1.78 62.8 137.93 -0.37 Timescale GTS12, noise reduction by
2.58 62.94 137.79 -0.54 Redback
3.6 63.16 137.58 -0.76
4.19 63.31 137.44 -0.89
5.24 63.64 137.17 -1.11
6.03 63.93 136.94 -1.29
6.73 64.2 136.75 -1.44
7.53 64.52 136.53 -1.64
8.11 64.75 136.37 -1.8
9.11 65.18 136.06 -2.07
9.79 65.5 135.84 -2.26
11.06 66.03 135.47 -2.61
12.47 66.49 135.16 -2.99
13.74 66.86 134.87 -3.33
14.61 67.23 134.61 -3.58
15.97 67.82 134.16 -3.99
17.23 68.35 133.73 -4.36
18.06 68.69 133.44 -4.6
18.75 68.98 133.2 -4.8
19.72 69.39 132.89 -5.08
20.1 68.91 132.51 -5.09 Gaina (2002), Timescale GTS12
33.16 68.22 131.53 -7.65
39.63 67.72 133.91 -9.25
47.35 65.38 138.44 -10.96
49.34 64.52 138.18 -11.5
53.98 63.07 144.26 -12.82
57.1 56.17 145.06 -13.24
69.2 54.45 147.06 -15.86
79.9 63.4 147.75 -18.48
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