
Mesozoic spreading kinematics of the Alpine 
Tethys: Consequences for Cenozoic Central 
and Western Mediterranean subduction
Capitanio, F. A. & Goes, S.
Institute of Geophysics, ETH, Zurich, CH. capitanio@tomo.ig.erdw.ethz.ch, saskia@tomo.ig.erdw.ethz.ch

Central and western Mediter-
ranean subduction is unusual in its 
complexity. Although there is general 
agreement on the overall Cenozoic 
tectonics of the Mediterranean, there 
is significant debate on the dynamic 
context that led to the complexities.  
We find that the more poorly con-
strained opening phase of the Alpine 
Tethys, in which the subducted plate 
formed, probably exerts an important 
control on the subsequent evolution.

Plate kinematic data after several 
authors are reviewed to evaluate their 
geodynamic implications. We make 
a set of continuous kinematic recon-
structions from Liassic to Recent sub-
divided in geodynamic phases: initial 
plate configuration, opening and clos-
ing of Alpine Tethys. The evolution is 
started from the pre continental-rift-
ing stage. We then combine geologic 

and tectonic constraints to determine 
the location of the following break-
up. In our approach, the initial plate 
boundaries move rigidly along with 
the plates. No deformation is applied 
to the margin, but new domains gen-
erated by rifting and spreading are 
considered in the reconstruction as 
part of the growing rigid plates. This 
allows an estimate of the total amount 
of continental stretching plus oceanic 
spreading, and clarifies the boundary 
conditions that control the tectonics 
these margins undergo. 

All models agree well with the 
timing of major tectonic events and 
fit a range of geological data.  Some 
significant geodynamic constraints 
become apparent. In all cases, the 
size and shape of the formed Alpine 
Tethys basin is very different from 
the usual simple geometry assumed at 

the beginning of subduction. Alternat-
ing domains of oceanic lithosphere 
formed by normal spreading and 
domains dominated by transform mo-
tion, floored by extended continental 
lithosphere with at most some small 
oceanic basins, are found. The com-
plexity in geometry and nature lead to 
strong lateral variations in buoyancy 
due to juxtaposition of continental 
and oceanic lithosphere and gradi-
ents in ocean floor age, as well as to 
the formation of weak zones. These 
spreading-inherited heterogenei-
ties in the subducted Mediterranean 
lithosphere probably controlled the 
formation of slab tears, detachments, 
continental subduction and flips in 
the direction of subduction along 
the slab’s strike proposed by various 
authors, as well as the evolution of 
trench roll-back.
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