
HAL Id: hal-03552760
https://hal.science/hal-03552760

Submitted on 3 Feb 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Evidence of phase nucleation during olivine diffusion
creep: a new perspective for mantle strain localisation

Jacques Précigout, Holger Stünitz

To cite this version:
Jacques Précigout, Holger Stünitz. Evidence of phase nucleation during olivine diffusion creep: a
new perspective for mantle strain localisation. 19th EGU General Assembly, 2017, Vienne, Austria.
pp.4520. �hal-03552760�

https://hal.science/hal-03552760
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Geophysical Research Abstracts
Vol. 19, EGU2017-4520, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Evidence of phase nucleation during olivine diffusion creep: a new
perspective for mantle strain localisation
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Mantle strain localisation is of great importance for lithosphere dynamics, but the cause for this phenomenon
remains very elusive, particularly in conditions of the strong and ductile uppermost mantle. In these latter, grain
size reduction leading to diffusion creep in olivine is believed to be one of the best candidates to account for
strain localisation. However, the mechanisms of grain size reduction in this regime are still poorly understood.
Here we show the results of Griggs-type experiments that document grain size reduction and material weakening
during wet olivine diffusion creep at 900 ◦C and 1.2 GPa. While occurring for both, mono-phase and two-phase
aggregates, grain size reduction is coeval with strain localisation and local phase mixing in olivine–pyroxene
aggregates. Based on evidence of fluid inclusions and cracks filled with a fine-grained phase mixture, we conclude
that grain size reduces as a result of fluid-assisted nucleation. Cavitation induced by grain boundary sliding (creep
cavitation) can be inferred, and may play a critical role for olivine grain size reduction. Amongst their implications
for rock rheology in general, our findings highlight a key process for strain localisation in the ductile uppermost
mantle.

This study has been published under the reference: “Précigout, J., and Stünitz, H. (2016) Evidence of phase
nucleation during olivine diffusion creep: a new perspective for mantle strain localisation. Earth and Planetary
Science Letters 455: 94-105, doi:101016/j.epsl.2016.09.029”.


