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Typology… 

Sedimentary records 

Modelling: Falsification tests 

Palaeobathymetry 
Architecture 
 

Kinematic 
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Seismic IFREMER methodology: An holistic approach 
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Huge Seismic Dataset 
Conventional MCS from TOTAL 
Academic high, very high  resolution 
Refraction Data Ifremer 
+ drillings (pétroleum + Promess) 

Pénétration : 

 pluri-Kms 

Pénétration : 

0,5 Km 

Pénétration : 

100 m 



Sismique Multi-Traces 
Sismique HR  
Sismique THR 

Sismique Réfraction Sardinia 
 



• Bache, 2008; Garcia et al., 2011; Leroux, 2012; 
Driussi, 2015 

 • Ré-intégration de 637 industrial 
profilessismiques (Sigeco) 
 

• + Collaboration with Total  (SGV01) et 
Schlumberger (MSP74 et MEDS76) 



• Bache, 2008; Garcia et al., 2011; Leroux, 2012; 
Driussi, 2015 

 • Ré-intégration de 637 industrial 
profilessismiques (Sigeco) 
 

• + Collaboration with Total  (SGV01) et 
Schlumberger (MSP74 et MEDS76) 

Drills (TOTAL) : 137 reports 



FOCUS ON THE STRATIGRAPHIC MARKERS OF THE GULF OF LIONS 

Seismic markers (From Shelf to basin) 
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Top of Messinian deposits 
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Top of basement 
(base of syn & post-rift deposits) 
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Gulf of Lion 
 

- 0 Ma (Seafloor) 
- 0.45 Ma 
- 1 Ma 
- 1.8 Ma 
- 2.6 Ma 
- 2.6 Ma 
- 5.3 Ma (MSC) 
 
 
 
 

Vertical exaggeration: X 10 

West Sardinia Margin 
- 1 Ma 
- 2.6 Ma 
- 5.3 Ma (MSC) 
- Toit du sel et Base du Sel (5.9-5.3Ma) 
- 5.9 Ma (Base MSC)  
- 11.8 Ma 
- 16.2 Ma 
~ 30 Ma (Basement) 
 
VALIDATION of the AGES at  2.6 Ma & 5.3 Ma  (DSDP 134) 
Nannofossiles, Foraminiferes – Comm. Pers. J.-P.Suc, S. Popescu 
 

Isochron Fond 

~30 Ma (Basement) 

NW SE 

- Top &Base Sel (5.9-5.3Ma) 
- 5.9 Ma (MSCBase )  
- 10 Ma 
- 11.8 Ma 
- 13,7/13.2 Ma (MFS Serravaliean) 
- 16.2 Ma 
- 17.2 Ma 
- 20.4 Ma 
- 21.2 Ma 
- 23.8 Ma 
- ~30 Ma (Basement) 

From Gulf of Lion to Sardinia Margin 
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Vertical exageration: X 15 

=> Validation des lois de vitesses 
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SEDIMENT 
SUPPLY 

TECTONICS CLIMATE 

EUSTACY SUBSIDENCE 

SEDIMENT GEOMETRY 
SEISMIC VELOCITIES 
COMPACTION 
MULTIPROXIES APPROACH  
(DIAGRAPHIES, BIOSTRATIGRAPHY, GEOCHEMICAL 
ANALYSES…) 
GEOLOGICAL MODEL (FACIES, GEOMETRIES, AGES) 

Garcia et al., 2009 
Bache et al., 2010 
Bache et al., 2012 
Rabineau et al., 2006 
Bache et al., 2009 
Leroux et al., 2014 
Rabineau et al., 2014 
Leroux et al., 2015 
 
Atlas sismique des marqueurs 
stratigraphiques post-rift dans le 
Golfe du Lion et bassin Provençal 
Leroux et al., Edition 2015 
 
 
 
 

Leroux et al, Atlas In press 



2D STRATIGRAPHIC MODELING WITH A CONSTANT SUBSIDENCE TILTING RATE OF 0,16°/MA ON THE LAST 5.32 Ma  

Agradation after progradation trend doesn’t imply an acceleration of subsidence 
Rabineau et al., 2014; 2D modeling- Leroux et al., 2014 (Terra Nova) 

Leroux et al, 2014 



Modeling the Messinian Salinity Crisis (6.00 Ma - 5.00 Ma) with a 10 000 years time-step 

Sea-level scenario  

from Bache et al., 2012 

Rhodanian Canyon Pyreneo-Languedocian canyon 



The Sardinia Experiment 

Afilhado et al., 2015 

Moulin et al., 2015 

Moulin et al., 2015, Afilhado et al., 2015 





Discussion: Nature of the oceanic crust? 

Moulin et al., 2015 



CURRENT STAGE, POST-RIFT 
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INTERMEDIATE STAGE , JUST BEFORE FIRST SEAFLOOR SPREADING 
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INITIAL STAGE BEFORE RIFTING 
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Ajustement at the tightest paleo-reconstruction 

Ajustment of the 2 quiet magnetic zones just before the opening  
of the central magnetic crust 

 

Allochthonous domain 

Missing piece of the Jigsaw 

Aslanian et al 



ULTRA DEEP DRILLING: THE GOLD PROJECT 

INDUSTRY 
CONSORTIUM 

Marina.rabineau@univ-brest.fr 



0 m/Ma 250 m/Ma 960 m/Ma PQ Subsidence rates 

5.7 Ma (± 0.25 Ma)  

Leroux et al., submitted Leroux et al., 2015 



Domain 1 
• Plio-Pleistocene  tilting rate 
= 0,16°/Ma from hinge line 1 
 
• Mean post-rift  subsidence tilting rate  
= 0,06°/Ma (East) à 0,11°/Ma (West) 
 

1 2 3 4 

Leroux et al., 2015 (Terra Nova) 

Correlation between the subsidence domains of the last 5 Ma sedimentation 
and the underlying crustal domains 

 
Domains 1 and 2 (with continental crust more or less thinned) are tilted 

 
whereas  

 
Domain 3 (transitional crust) subsided purely vertically 



Geodynamic of the Gulf of Lion and crustal natures 



Geodynamic of the Gulf of Lion and crustal natures 
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12 Segmentation of the Valencia  Basin : the specificity of Minorca basin 



21 Segmentation of the Valencia  Basin : Marine Water through time 



Etheve et al., in prep. 

24 Segmentation of the Valencia  Basin : the Valencia Basin sensu stricto : a Mesozoic Basin 



Geodynamic of the North West Mediterranean Sea and crustal natures 



Geodynamic of the Gulf of Lion and crustal natures 



Pellen et al., 2016 

Geodynamic of the North West Mediterranean Sea : Position of the ALKAPECA blocs 



Etheve et al., 2016 

Pellen et al., 2016 

Geodynamic of the North West Mediterranean Sea : Position of the ALKAPECA blocs 



Atlas of the stratigraphy markers in the Western Mediterranean - Focus on the messinian and Plio-Quaternary of the Gulf of Lion

Overview of west-Mediterranean regional setting

25/78

In the late nineties, Alain Mauffret, with the help of  his colleagues and students, built a large database of  seismic reflec t ion profile s and boreholes from both industry and 

academic sources that enabled the construction of  a regional map of  the major straticgraphic markers in the Western Mediterranean. A total of  about 200,000 km seismic 

profil

e

s from 90 surveys between 1996 and 2001 were interpreted on paper, digitized, georeferenced, and contoured. The following stratigraphic layers were highlighted: the 

top of  the basement, the base of  the salt layer, and the base of  the Plio-Quaternary. In the absence of  good sediment velocity constraints, the following simple time-depth 

conversion model was applied all over the area: 2.6 km/s for Plio-Quaternary deposits, 3.6 km/s for the evaporites, 4.4 km/s for salt, and 4.2 km/s for the Miocene deposits.

On the following plates we present depth and thickness maps of  the major stratigraphic units of  the Western Mediterranean Sea and its marginal basins, excluding the Li-

gurian and Tyrrhenian basins which were not included in the compilation. Parts of  this stratigraphic compilation have been published for several restricted areas [Gorini, 

1993; Mauffret et al., 1995 and 2001; Maillard & Mauffret, 1999; Guennoc et al., 2000; Maillard et al., 2003]. For the Alboran and Algerian basins, a map of  the depth of  the 

basement was published by Mauffret et al. [2004] (and parts were interpreted in several publications) and Ammar et al. [2007]; the thickness of  the Messinian sequences was 

used and discussed in regards to the Valencia Basin by Maillard et al. [2006]. A thickness map of  the Pliocene and Quaternary deposits for the whole Western Mediterranean 

was previously published by Gennessaux & Winnock [1993], but the new compilation in this atlas shows complete maps with enhanced resolution and proposes a synthetic 

overview of  these regional stratigraphic units.
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OFFSHORE SEISMIC & WELL  DATASET (1966-2001) 

academic seismic

industrial seismic

industrial wells

Depth maps from seismic and boreholes database
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BASE OF THE PLIOCENE DEPOSITS
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The map of  the base of  Pliocene deposits still shows the three main deep basins (East and West Algerian and Provençal basins) as define d on the acoustic basement map, 

however the differences are smoothed (e.g. no limit between the East and West Algerian basins). The depth varies from 4,500 m (close to the Algerian margins and in the center 

of  the Provençal Basin) to 3,000 m. North-south asymmetry of  the Algerian Basin is enhanced by the deepening of  the southern margin. Two areas remain shallow (around 

1,000 meters deep): the Alboran area and the Valencia Basin sensu stricto. Note also that the westernmost deep trough within the Alboran Domain has been fill ed by Miocene 

sediments.

The top acoustic basement (base of  the Tertiary) map pre-

sents seven main zones with different patterns (dotted lines).

• In the westernmost part, the Alboran continental area (1) 

exhibits very chaotic reliefs ranging from 6,000 - 7,000 meters 

to a few hundreds of  meters depth. This is fringed westwards 

by a very deep trough more than 9,000 meters deep.

• To the east, offshore North Africa, the Algerian Basin 

(whose crustal nature is complex and still controversial) has 

two parts whose depths range from 7,500 m to 5,000 m and 

are separated by a shallower area, the Hannibal Ridge (HR): (i) 

the western part (2) fringed by the steep continental Balearic 

Promontory (7) displays a rough morphology - note the sou-

theast shift of  the Minorca island with respect to the overall 

alignment, and the existence of  the South Minorca Block-, 

and (ii) the eastern part (3), in the southern continuation of  

the Provençal Basin, the basement displays a smoother mor-

phology. Note that in its easternmost part, the Algerian Basin 

displays magnetic lineaments suggesting oceanic crust.

• In the north, the relatively shallow south-west Valencia Basin 

sensu stricto (4) is recognized as a Mesozoic Basin redefor-

med during the Neogene; its resulting crust is very thinned. 

This basin is separated from the deep Provençal Basin (6) by 

the Minorca Basin (5), which is interpreted to be a buffer zone 

in-between the two [Pellen et al., in review]. In the Proven-

çal Basin, the wide-angle seismic experiment SARDINIA has 

shown the existence of  exhumed lower continental crust (6b) 

and proto-oceanic crust (6a) [Moulin et al., 2015; Afilh ado  et 

al., 2015] between the thinned continental domains (6c, 6d).

Leroux, E., Aslanian, D., Poort, J., Maillard, A., Blanpied, C., Mauf ret, A. & Beslier, M.-O.

Thursday morning Room 1  
Aslanian et al, 
Schnurle et al 


