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3 -- Erosion / dismantling of the Variscan mountain chain

Mica-bearing sandstones, conglomerates, quartzites, and carbonaceous schists (late Carboniferous, immature continental 
basins)  

Late Carboniferous (320 - 299 Ma)

1 -- Variscan subduction
Early Devonian (400 - 375 Ma) 

Serpentinites 
Eclogites
Marbles
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Jurassic to Early Cretaceous (201 - 100 Ma)

5 -- Alpine rifting, development  of passive margins, and ocean formation

Limestones and marly limestones, marls, sandstones, and marly limestones (Early Cretaceous, post-rift pelagic basins)

Limestones and dolostones (Jurassic, syn-rift basins and structural highs)

Marlstones, dolostones, gypsum-anhydrite evaporites, and dissolution evaporitic breccias (Late Triassic, transgressive and regressive cycles)

Permian to Late Triassic (299 - 201 Ma) 
4 -- Post-Variscan lithospheric thinning

Evaporites, dolostones, and limestones (Middle Triassic, carbonate platforms and basins), 
Transgressive quartz-conglomerates, quartzarenites, and pelites (Early Triassic, thinned continental margin) 
Conglomerates, sandstones, arkose sandstones, pelites, and schists (Permian, intra-continental basins)

Porphyroids (Permian, intra-continental basins)

Late Cretaceous to early Eocene (100 - 45 Ma) 

6 --  Alpine subduction

Helminthoides Flysch (Cretaceous - Paleocene, subduction trench)

Conglomerates, limestones, and red clay with mica (latest Cretaceous to middle Eocene, lacustrine and fluvial environments)

Turbiditic limestones and marls (Late Cretaceous, turbidite basins) 

2 -- Variscan collision 
Late Devonian to early Carboniferous (375 - 320 Ma)

Amphibolites

Meta-granodiorites

Migmatitic orthogneisses 

a. Migmatitic paragneisses; b. Migmatitic  meta-greywackes 

Anatexites with cordierite

Granites

ba

Late Oligocene (28 - 23 Ma)

8 -- Apenninic subduction 

Andesitic breccias and tuffs (late Oligocene, syn-subductive volcanism) Normal faults
Mylonites

Strike-slip faults
Thrust faults
Fold axes

Late Oligocene to early Miocene  (23 - 15 Ma)

9 -- Opening of the Western Mediterranean (Ligurian-Provençal 
basin) during the rotation of Corsica-Sardinia block  (23 - 15 Ma)

Normal faults
Strike-slip faults

coastal, shelf, slope, and deep sea sedimentary rocks (late Oligocene to early Miocene, marine basin plain)

10 -- Inversion of the Ligurian-Provençal margin   
Late Miocene to Present (15 Ma - present)

Fluvial deposits and moraines (Quaternary, continental)

Shales, blue marls, and conglomerates (Pliocene, marine) 

Pebbly sandstones, blue marls, and coarse-grained limestones (Miocene, marine) Thrust faults
Strike-slip faults

Uncertain thrust faults
coastal, shelf, slope, and deep sea sediments (Quaternary)      

Late Eocene to Oligocene (45 - 23 Ma) 
7 -- Alpine collision 

Grès d’Annot, Schistes à blocs, Flysch Noir, and Flysch of Ventimiglia 
(late Eocene - early Oligocene, foreland basin)

Nummulitic Limestones and Globigerina Marls (late Lutetian to Priabonian, foreland basin) 

Flysch of Baiardo (Priabonian - early Oligocene, foreland basin)
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Mylonites

onshore

offshore

Va
ris

ca
n 

C
yc

le

M
ed

ite
rr

an
ea

n/
A

pe
nn

in
e 

 C
yc

le

A
lp

in
e 

C
yc

le

?

Alpine nappes
“Helminthoides 
Flysch” nappes
Sub-Briançonnais 
nappes

Briançonnais nappes

Helvetic

10-1

10-2

10-3

10-4

9-1

8-1

7-1

7-2

7-3

6-1

6-2

6-3

3-1

2-1

2-2

2-3

1-1
1-2
1-3

2-4

2-5

2-6

4-2

4-3

4-4

400

375

320

299

201

100

45

28

23

15

0

5-2

5-3

4-1

Tectonic map of the Alps and northern Apennines 
(modified after Bigi et al., 1990)

N

0 75 150 300225

Legend
Alps (and Corsica)

Austroalpine basement and cover

Oligocene plutons

Penninic continental massifs and 
Briançonnais and Sub-Briançonnais.
Penninic calcschists and Flysch nappe
Penninic Ophiolites

Southalpine cover
Southalpine basement

Helvetic basement and Permian cover
Helvetic cover

Apennines

Main Alpine tectonic lines
Study Area

Flysch external nappes

Epimesoalpine and Epiligurian Basins
External Ligurides
Internal Ligurides
Sub-Ligurides
Tuscan metamorphic units
Tuscan nappes
Umbria-Marche units

km

coordinate system: 
WGS 84 UTM 32 N

Event 10 -- Inversion of the Ligurian-Provençal margin (15 Ma - present) 
Gosso G., Lardeaux J.-M., Zanoni D., Volante S., Corsini M., Bersezio R., Mascle J., Spaggiari L., Spalla M. I., Zucali M., Giannerini G., & Camera L.: Mapping the progressive geologic history at the junction of the Alpine mountain belt and the western Mediterranean ocean. Ofioliti, 2019, 44 (2), 97-110 - doi: 10.4454/ofioliti.v44i2.527 - Plate 8 

Fig. 1 - Panoramic view of the Roquebrune-Cap Martin basin from La Coupière (northern edge of the basin). The dashed red line represents the Mont Gros fault, which bounds the Jurassic carbonates. To the east, the basin is filled by Miocene breccias, which merge laterally with con-
glomerates at the boundary with Cretaceous rocks. (Modified after Giannerini et al., 2011). Event 10.
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Fig. 2 - Miocene breccias and conglomerates contain olistoliths (O) of Jurassic 
carbonates and merge laterally with marine Miocene conglomerates in the nor-
thern part of the Roquebrune-Cap Martin basin, La Coupière, French coast (modi-
fied after Giannerini et al., 2011). Event 10.
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Fig. 3 - Geodynamic configuration of the Alps-Mediterranean system at about 2 
Ma (Pleistocene). The Apenninic subduction migrated south-eastward due to the 
retreat of the oceanic slab. Shortening domains (pinkish), extensional domains 
(green), oceanic domains (blue), and volcanic domains (violet) (modified after 
Séranne, 1999). Note that the Ligurian-Provençal margin is now undergoing com-
pression (tectonic inversion of the Early Miocene extension structures). Event 10.

Jurassic carbonates

Fig. 4 - Bathymetry and structural sketch of the fault system activated during the 
inversion of the Ligurian-Provençal margin. The green line marks the alignement 
of submarine eruptions of andesite and basalt (after Rehault et al., 2012). The 
blue and yellow dots record the epicentres of recent earthquakes; modified after 
Larroque et al. (2011). Event 10.
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