
1055

© Società Geologica Italiana, Roma 2022 CONGRESSO SGI-SIMP 2022

Eclogitization of the oceanic lithosphere by hydration of brittle structures

Scambelluri M.*1, Pennacchioni G.2 & Cannaò E.3

1 Dipartimento di Scienze della Terra, dell’Ambiente e della Vita, Università di Genova. 2 Dipartimento di Geoscienze, 
Università di Padova. 3 Dipartimento di Scienze della Terra “A. Desio”, Università di Milano.

Corresponding author e-mail: marco.scambelluri@unige.it

Keywords: oceanic lithosphere, subduction, faulting, hydration, eclogitization.

Metamorphism is the driving force to major changes in the mineralogy and rheology of the Earth’s 
OLWKRVSKHUH��SURYLGHG�WKDW�PLQHUDO�UHDFWLRQ�DQG�JURZWK�DUH�WULJJHUHG�E\�ÀXLG�DFFHVV��,Q�DEVHQFH�RI�FRXSOHG�
GHIRUPDWLRQ�DQG�ÀXLG�ÀRZ��WKH�XQDOWHUHG�OLWKRVSKHUH�IRUPV�ORQJ�OLYHG�VWLII�PHWDVWDEOH�EORFNV�DEOH�WR�VXVWDLQ�
VLJQL¿FDQW� GLIIHUHQWLDO� VWUHVVHV��7KLV� LV� UHOHYDQW� IRU� VXEGXFWLRQ� RI� WKH� RFHDQLF� OLWKRVSKHUH��ZKHUH� SUHVHQFH�
vs�DEVHQFH�RI�ÀXLGV�DIIHFWV�VHLVPLFLW\�DQG�URFN�HFORJLWL]DWLRQ��+\GUDWLRQ�RI� WKH�RFHDQLF� OLWKRVSKHUH�PRVWO\�
occurs in oceanic settings with formation of top-slab reactive rock volumes prone to deformation and accretion 
WR� WKH�VXEGXFWLRQ� LQWHUIDFH�� ,Q�VXFK�GRPDLQV��ÀX[�RI�SUHVVXUL]HG�ÀXLGV�FDXVHV�HYHQWV�RI�VHLVPLF�IDLOXUH�E\�
dehydration embrittlement. Much less known is the evolution of the unaltered lithosphere from inner slab 
domains, too deep to be tectonically exhumed to the Earth’s surface. These domains also host earthquakes. 

Here we describe peridotite and gabbro from the ophiolitic Lanzo Massif (W. Alps) that largely escaped 
Alpine subduction metamorphism due to poor pre-subduction oceanic hydration. This made these dry 
rocks stiff asperities in the subduction complex, which locally developed pseudotachylyte-bearing faults at 
intermediate-depth depths. Overall, subduction to eclogite-facies conditions led to widespread development 
of meso- (meter-scale) to micro-faults. Aim of this contribution is showing the role of such seismic brittle 
VWUXFWXUHV�LQ�GULYLQJ�ÀXLG�LQÀX[�DQG�HFORJLWL]DWLRQ�RI�SHULGRWLWH�DQG�JDEEUR�LQ�XQDOWHUHG�GRPDLQV�RI�WKLV�IRVVLO�
RFHDQLF�SODWH��,Q�WKH�¿HOG��WKLQ��ÀDW�O\LQJ�PHWULF�IDXOWV�FDXVH�FHQWLPHWUH�VFDOH�RIIVHW�RI�JDEEUR�G\NHV��)URP�
micro to nano-scale, faults contain a (sub)micrometric-sized “annealed” fault gauge of fresh olivine (only 
locally overgrown by secondary chlorite) and orthopyroxene. Cataclastic plagioclase is progressively altered 
into high-pressure zoisite + paragonite + garnet.

7KLV�LQGLFDWHV�IRUPDWLRQ�RI�WKH�IDXOW�SODQHV�LQ�WKH�ROLYLQH�VWDELOLW\�¿OHG�DQG�FRQFRPLWDQW��ORFDOLVHG�DFFHVV�RI�
H[WHUQDOO\�GHULYHG�ÀXLGV�WKDW�SURPRWHG�K\GUDWLRQ�RI�WKH�JRXJH�DVVHPEODJHV��7KLV�LPSOLHV�WKDW�VXEGXFWLRQ�]RQH�
HFORJLWL]DWLRQ�LV�GULYHQ�E\�IDXOWLQJ�IROORZHG�E\�ÀXLG�DFFHVV��:H�GLVFXVV�WKH�GHIRUPDWLRQ�IHDWXUHV�RI�WKH�/DQ]R�
rocks in the frame of the rheology and seismicity of a subducting oceanic plate. They could be associated to 
minor slip events in domains of the Lanzo lithosphere close to areas of faulting and pseudotachylite formation 
during major regular earthquakes.


