
Geophysical Research Abstracts
Vol. 19, EGU2017-6594, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Laboratory earthquakes triggered during eclogitization of
lawsonite-bearing blueschist
Sarah Incel (1), Nadège Hilairet (2), Loïc Labrousse (3), Timm John (4), Damien Deldicque (1), Thomas Ferrand
(1), Yanbin Wang (5), Jörg Renner (6), Luiz Morales (7), and Alexandre Schubnel (1)
(1) Laboratoire de Géologie de l’ENS -PSL Research University - UMR8538 du CNRS, 24 Rue Lhomond, 75005 Paris,
France, (2) CNRS - UMET, Université Lille 1, 59655 Villeneuve d’Ascq, France, (3) Université Pierre et Marie Curie, 4 place
Jussieu, 75252 Paris, France, (4) Freie Universität Berlin, Malteserstr. 74-100, 12249 Berlin, Germany, (5)
GeoSoilEnviroCARS, University of Chicago, Argonne, IL 60439, USA, (6) Ruhr-Universität Bochum, Universitätsstraße 150,
44801 Bochum, Germany, (7) ScopeM - ETH Zürich. Auguste-Piccard-Hof 1, HPT D9, 8093, Zürich, Switzerland

The origin of intermediate-depth seismicity has been debated for decades. A substantial fraction of these events oc-
curs within the upper plane of Wadati-Benioff double seismic zones believed to represent subducting oceanic crust.
We deformed natural lawsonite-rich blueschist samples under eclogite-facies conditions, using a D-DIA apparatus
installed at a synchrotron beamline continuously monitoring stress, strain, phase changes, and acoustic emissions
(AEs). Two distinct paths were investigated during which i) lawsonite and glaucophane became gradually unstable
while entering the stability field of lawsonite-eclogite and the breakdown reaction of lawsonite was only crossed
in case of the highest final temperature; ii) lawsonite broke down and the sample successively entered the stabil-
ity fields of epidote-blueschist and eclogite-amphibolite but not of lawsonite-eclogite. Upon entering the Lws-Ecl
stability field, samples exhibited brittle failure, accompanied by the radiation of AEs. In-situ X-ray diffraction
and microstructural analysis demonstrate that fractures are topologically related to the formation of omphacite.
Amorphous material was detected along the fractures by transmission-electron microscopy without evidence for
free-water. Since the newly formed omphacite crystals are small compared to the initial grains, we interpret the
observed mechanical instability as a transformation-induced runaway under stress triggered during the transfor-
mation from lawsonite-blueschist to lawsonite-eclogite. In contrast, we find no microstructural evidence that the
breakdown of lawsonite, and hence the liberation of water leads to the fracturing. Our experimental results chal-
lenge the concept of “dehydration embrittlement”, which ascribes the genesis of intermediate-depth earthquakes
to the breakdown of hydrous phases in the subducting oceanic plate. Instead we suggest that grain-size reduc-
tion (transformational faulting) during the transformation from lawsonite-blueschist to lawsonite-eclogite leads to
brittle failure of the deviatorically loaded samples.


