MNamereHo: 2024-06-12 09:53:53

Trans-Lithospheric Diapirism as a Possible Mechanism for Ophiolite
Emplacement?

Nikola Stankovi¢, Taras Gerya, Vladica Cvetkovié, Vesna Cvetkov

AurutanHu peno3sutopujym Pyaapcko-reonolwkor ¢pakynrteta YHuBep3uTeta y beorpaay

[P Pro]

Trans-Lithospheric Diapirism as a Possible Mechanism for Ophiolite Emplacement? | Nikola Stankovi¢, Taras Gerya, Vladica
Cvetkovi¢, Vesna Cvetkov | EGU General Assembly 2024, Vienna, 14-19 April 2024 | 2024 | |

10.5194/egusphere-equ24-568

http://dr.rgf.bg.ac.rs/s/repo/item/0008643

JurutanHu penosutopujym Pyaapcko-reonolukor daxkynrera
Yuusepsuteta y beorpaay omoryhasa npucTtyn nsaassuma
dakynTeTa ¥ pagoBuma 3anocneHnx A0CTYNHUM y crno6oAHOM
npuctyny. - MNpeTpara peno3vTopujyma A0CTyNHa je Ha
www.dr.rgf.bg.ac.rs

The Digital repository of The University of Belgrade
Faculty of Mining and Geology archives faculty
publications available in open access, as well as the
employees' publications. - The Repository is available at:
www.dr.rgf.bg.ac.rs



(EGUss=m, 2024

EGU24-568, updated on 24 Apr 2024
https://doi.org/10.5194/egusphere-egu24-568

EGU General Assembly 2024
© Author(s) 2024. This work is distributed under

the Creative Commons Attribution 4.0 License.

Trans-Lithospheric Diapirism as a Possible Mechanism for Ophiolite
Emplacement?

Nikola Stankovi¢', Taras Gerya®, Vladica Cvetkovi¢', and Vesna Cvetkov'
'University of Belgrade, Faculty of Mining and Geology, Belgrade, Serbia (nikola.stankovic@rgf.bg.ac.rs)
2ETH Zurich, Institute of Geophysics, Zurich, Switzerland

Oceanic obduction and ophiolite emplacement are processes which result in positioning of more
dense oceanic lithosphere on top of less dense continental crust. It is known that obduction is
related to the closure of oceanic realms, however exact mechanisms that lead to the obduction of
these ophiolite rocks, and more importantly, their permanent emplacement onto the continental
crust is still controversial.

Although many mechanisms for ophiolite emplacement have been proposed, there have been
substantial difficulties in modelling the ophiolite emplacement by means of numerical simulations.
Creating physically viable simulations of the ophiolite emplacement is of paramount importance
for better understanding of the process itself. There have been some notable successful attempts.
For example, [1] succeeded in emplacing ophiolites by artificially reversing the velocity conditions
once the ophiolite block is already obducted. More recently, [2] have shown that continental
extrusion mechanism, which is a result of the activation of subducted continental crust at higher P-
T conditions, can account for the emplacement of far-travelled ophiolites.

In this communication, we report interim results of our attempt to explain spontaneous
emplacement of large ophiolite blocks by means of trans-lithospheric diapirism of continental
crust. This phenomenon has recently been modelled [3] in the context of continental collision and
the formation of the European Variscides. However, in this study, we produce a spontaneously
induced intra-oceanic subduction. This model involves a retreating subduction with trench
reaching the passive continental margin, leading to the continental subduction under very young
oceanic lithosphere. Consequently, subducted crust is activated in deeper regions and forms a
diapiric upward flow. This trans-lithospheric diapirism reaches the surface, thus separating the
already obducted parts of the oceanic lithosphere from the rest of the oceanic domain, resulting in
permanent ophiolite emplacement.

The presence of crustal rocks in such deep environments of ultra-high pressure certainly leads to
their metamorphism. In the scope of our simulations we are monitoring the P-T paths of relevant
crustal markers and propose rough estimates of the P-T conditions of metamorphic peak. For the
calculations of the numerical simulations we utilize marker-in-cell method with conservative finite
differences [4].
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