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2 - Objectives of this study

The aim of this study Is to provide a new detailed map of the MES in order to: (1)
characterize the Messinian fluvial network around the Gulf of Orosel; (2) compare it with
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Messinien Salinity Crisis Units :

The Eastern Sardinia margin consists in a hyper-extended rifted margin, located in the  m) [Figure 1.A]. The Messinian Erosion Surface (MES) has already been studied in large fluvial systems (Lofi et al.,,

MES isobath in second TWT

western Tyrrhenian Sea. This young back-arc basin (late Neogene) is related to the eastward 2005; Lofi, 2011, 2018; Tassy et al., 2014; Garcia-Castellanos et al.,, 2020) but not in small and diffuse drainage 1 et

Mobile Unit extension

migration of the Appennine-Calabria subduction from middle Miocene to Pliocene times  systems input like in the Gulf of Orosei (East-Sardinia) [Figure 1.B]. The MES was identified in the Cedrino Valley | oo
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(Jolivet and Faccenna, 2000; Romagny et al., 2020). The end of the rifting phase occurred  (Giresse et al.,, 2015), which flows into the Gulf and the East-Sardinia Basin (Lymer et al., 2018a, 2018b) but the = o, T N pyait the current hydrographic ne’.cw.ork; (3) establish the link between the continental MES
during the late Tortonian. This area was affected by strong erosion during the Messinian  relationship between onshore and offshore structures was never studied in this area. The «METYSS 4» cruise N ano! the offshore deepest units; (4) oS Iely the rolg of the Messinian topography and
drainage network on the distribution of the Plio-Quaternary (PQ) deposits and

Salinity Crisis (MSC, 5.96 - 5.33 Ma; Hsu et al., 1977) on the continental platform and slope  provided new very high-resolution seismic data on the continental shelf, allowing us to study this blind spot
and the deposits of evaporite series (MU and UU) associated with the sea level drop (>1500  between onshore and offshore geology.
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subsequent present morphology of the margin.

Figure 1-(A) Regional map of the Western Mediterranean. (B) Map of the Tyrrhenian Sea. MSC units were compilated from Lofi et al., 2005;
) Sage et al., 2005; Maillard et al., 2006, 2020; Cornée et al., 2008; Lofi, 2011, 2018; Tassy et al., 2014; Thinon et al., 2016; Garcia-Castellanos
3 et al, 2020. Geological features were compilated from Mascle et al., 2012; Romagny et al., 2020. Topography and bathymetry are

35°

9.5°

9.75°

o
- Dataset an rocessin
0 100 200 300 400 500 600 700 800 900 1000
10° M
‘ B = SR

. —“ : ’%@% | S * « METYSS 1-3 (2009 - 20117): Air-gun, multichannel (6) | _1@: _5: O e — ne = extracted from the GMRT database (Becker et al., 2009).
ot B OTLHNG S | - 53 seismic profiles (2 400 km) [Figure 3..1.A] S Improving investigation depth (Figure 3.2):
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z L SO% . 286 seismic profiles (2 030 km) [Figure 3.1.B] e  Seismic trace may end where there still is signal of interest (short shot e - - - -  — — W
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' | Figure 31 — (A) Bathy/Topographic map of the Eastern Tyrrhenian Sea. Location of the seismic profiles of 0,7_?"“5 / = - | ] : : §°‘2 mg
o , 5 H, T » METYSS 1-3 (B) Bathy/Topographic map of the study area. Location of the seismic profiles of METYSS 3 and  Water column mute. %:'Qt”wt « Thicker Pllo-Quaternary deposits -~ =
o | FO AR | = oscl N s METYSS 4 survey. Geological map from (Carmignani et al.,, 2016). High-resolution bathymetry (10 m) from o8 L] Premscunit
R b S B MAGIC project (Rosini and Cara, 2021). High-resolution topography (10 m) from Sardegna Geoportale. | ot on the slope.
o d resyrese p . et Figure 4.2 — Seismic profil MYS04_205. (i;igure 4.6 - Zoom on seismic section (Fig 4.2) without
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 Several messinian canyons well-identified (in blue; Figure 5).

RBANS waws it L < Lah | Sardinia b :
SRR S . S\ 4l B ot o Metamorphic
e TR e ] S » 7 - Discussion and perspectives
- Major erosion surface on the continental slope (Figure 4.2 & 4.3). g [ Frpm the Se';‘;ml'(c mterpretatlon,hwe R2P R PI]LO-%uaternary A — U B &y e A P — p
| . Interpreted as the Messinian Erosion Surface and correlated to sedimentary thickness map on the upper part of the Eastern DA RN Onifai S ) o 1 « We are able to map morphological features of Messinian times (Figure 5) to compare
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Sardinian continental slope (Figure 6).

deeper surface from previous studies (Lymer et al., 2018a). with actual ones (Figure 7).
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- PQ deposits mostly located on the continental slope (Figure 4.2 &
Figure 6) from the shelf break on the interfluves and the sides of the
canyons (Figure 6).

o Setting up of the canyons during the MSC (?).
» First-order MSC hydrologic network presents strong similarity to present-day.
- Arbatax and Orosei Canyon are more meandering today than during Messinian.

- Several erosion surfaces identified on the continental shelf (Figure
41).
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 Induced by either MSC or eustatism associated with glaciations.

- We define a Polygenic Erosion Surface (PES) as the erosion
surface under a thin layer of PQ or when pre-MSC units out-crop
(Figure 4.2). The PES could have been first the MES that might have
been reworked during later sea-level variations, because of its high
position on the margin (Sylvain et al., in prep).

e

- [ e Thicker deposits on the right flank of the Orosel Canyon. This area
[ could be influenced by :
S s TN - Southward marine currents.
— e N | . More sediment inputs from the Cedrino River.
= N\ * Y | - Canyon/channel levee.

« We show a spatial evolution of the shelf break - progradation of the margin.

» Occurence of vertical motion of the shelf off the Orosei Gulf or only filling by an
Important sedimentation (aggradation)?

« The Oroseil Canyon is closer to the coastline now = erosional process at the head of
the canyon. This could require further exploration of this area to prevent coastline
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S ) o Morphglogy of the Orosel Gulf and occurence of the emerged erosion hazards.
calcareous cliff. -
- Strong similarity between present-day and Messinian submarine river suggests no
« Offshore Arbatax, no significant PQ d its > pre-MSC unit - : - :
. East-dipping apparent normal faults cross-cutting the MES (Figure SIS » NOSIETRIEE EPOSIES =2 pPlie SAnJEs important deformation at regional scale since 5 Ma. However, we can observe local
4.3) also observed northward. = -~ outcrop. " : . h , indications of small amplitude tectonic deformation corresponding to small-scale
» Post-MSC tectonic displacements (Sylvain et al., in prep). » Low secipgtation rate since the MSC (maxmpm AVErage 3- displacements along normal faults.
. 2 hypothesis : S\ rate: 90-100 m/Ma). Consistent with previous studies on the
- :-»1‘\~§§‘;§Arbatax (1) North-South regional crustal normal fault inherited from NS \ xf Eastern-Sardinia Basin (30-200 m/Ma; Giresse et al., 2014). A - This study is the first step to conclude on our objectives. We are going to focus on the
{“:;‘“xx\: l;*'f”‘ \\ the rifting phage and pcst_rift reactivated. \ '»/ = e, o4 | ) . - . taf‘_;\\ < link between onshore observation (Giresse et al-/ 2015) and deepeSt offshore studies
o S R (2) Local vertical movement (gravity). B AN AR T s Several volcanic centers offshore identified in front of the - PONSC? R (Lymer et al., 2018; Maillard et al., 2020). The results will be integrated to understand at
Z _\“*'Q\\"*;; \ > volcanism outcrop on land, near the coastline. ” usei local and larger scale the tectonic framework from the opening of the Tyrrhenian basin
SRR SRR - Correlated by global orientation (N-S to NE-SW) as the N - to present deformation.
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