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Posuny vulkanickych struktur zmérené na zlomové ploSe obriho sesuvu San
Andrés, El Hierro, Kanarské ostrovy/Volcanic edifice slip events recorded on
the fault plane of the San Andrés Landslide, El Hierro, Canary Islands

Multidisciplinarni studie pfinesla komplexni pohled na chovéni obfich sesuvli pidy na vulkanech.
Kombinace mikrostrukturni analyzy, strukturné geologického mapovani i kosmogenniho datovani
prokézala existenci historickych posunti (reaktivaci) na odlu¢né ploSe obiiho kolapsu vulkanu.
Rovnéz byla poprvé identifikovana kiemicitd vrstva ve vulkanitech vznikla z nataveni horniny tfenim
pfi obfim svahovém pohybu.

Volcanic flank collapses often result in giant debris avalanches that are capable of travelling tens of
kilometres across the ocean floor and generating tsunamis that devastate distant communities. The
San Andrés Landslide on El Hierro, Canary Islands, represents one of the few places in the world
where it is possible to investigate the landslide mass and fault planes of a volcanic collapse structure.
In this study, a new conceptual model for the development of this enormous slump is presented on
the basis of structural geological and geomorphological measurements, petrological and
microstructural analyses, and cosmogenic radionuclide dating. Structural geological and
geomorphological measurements indicate that the fault plane records two distinct events. Petrological
and microstructural analyses demonstrate that a thin layer of frictionite covers the surface of the fault
in contact with an oxidised tectonic breccia that transitions into the underlying undeformed basanite
host rock. This frictionite comprises a heterogeneous cataclastic layer and a translucent silica layer
that are interpreted to represent two separate slip events on the basis of their architecture and
crosscutting relationships. Cosmogenic 3He dating reveals a maximum exposure age of 183+ 17 ka
to 52+ 17 ka. Arguments are presented in support of the idea that the first slip event took place
between 545 ka and 430 ka, prior to significant clockwise rotation of El Hierro, and the second slip
event took place between 183 ka and 52 ka, perhaps in association with one of the giant debris
avalanches that occurred around that time. This is the first time that more than one slip event has been
recognised from the fault plane of the San Andrés Landslide. It is also believed to be the first time a
silica layer resulting from frictional melt has been described in a volcanic setting.

Publikace/ Publication: Blahat, Jan, Mitrowic-Woodell, 1., Baron, Ivo, René, Milo§, Rowberry,
Matthew David, Blard, P.H., Hartvich, Filip, Balek, Jan, Meletlidis, S.: VVolcanic edifice slip events
recorded on the fault plane of the San Andres Landslide, El Hierro, Canary Islands. Tectonophysics.
2020, 776(FEB 5), 228317. ISSN 0040-1951. DOI: 10.1016/j.tect0.2019.228317

18°5'0"W 17°55'0"W

27°50'0°N

Obr./Fig.: Stinovanad topograficka a
batymetricka mapa reliéfu El Hierro, Kandrské
ostrovy, prekryta geologickou mapou
zjednodusenou od Ancochea et al. (2004).
ViozZka ukazuje letecky snimek studovaného
zlomového vychozu. SAL: Sesuv piidy v San
Andreés.
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Vytvoreni komplexni globalni databaze obiich sesuvii na vulkanickych
ostrovech/A comprehensive global database of giant landslides on volcanic
islands

Préace vytvaii a shrnuje statistické idaje a znalosti o obfich sesuvech na vulkanickych ostrovech
(obsahuje 182 zaznamil o sesuvech, jejichz velikost dosahuje fadu kilometrti krychlovych). Vyzkum
ukazuje, ze sesuvy na vulkanickych ostrovech—kolapsy vulkan(— patii mezi nejvétsi na Zemi a jsou
co do velikosti plné srovnatelné s pozorovanymi extra-terestrickymi sesuvy na Marsu. Ugelem
databaze je prispet k rozvoji poznani téchto zatim malo prozkoumanych procesii. Databaze je
hostovana na webovych strankéch Ustavu struktury a mechaniky hornin..

The study compiled and summarised statistical data and other information on giant landslides on
volcanic islands. The research revealed that landslides on volcanic islands -volcanic collapses -are
among themost extensive on Earth and are comparable in size to extra-terrestrial landslides
observed on Mars. Database on the website..
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(2019). A comprehensive global database of giant landslides on volcanic islands. Landslides 16,
2045-2052. DOI: 10.1016/10.1007/s10346-019-01275-8
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® Obr./Fig.: Ukdzka databdze obrich sesuvii na
vulkanickych ostrovech
Global database of giant landslides on volcanic islands
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Soucasné kinematické chovani aktivnich zlomi ve Vychodnich Alpach/
The current kinematic behaviour of active faults in the Eastern Alps

Studie poskytla prvni komplexni vhled do kinematického chovani aktivnich zlomt ve Vychodnich
Alpéch. Trojrozmérna méfeni s vysokym rozliSenim umoznila pozorovat nejriiznéjsi typy a
seismickych pohybil na zlomech. Bylo nalezeno, ze obdobi zvysené aktivity zlomi se velice ¢asto
piekryvala s obdobimi zvySené mistni seismické aktivity, protismérné pohyby zlomu v nékolika
ptipadech pfedchazely vyrazna mistni zemétfeseni a pravdépodobné vznikly z diivodu uvolnéni
elastického napéti v podlozi.

The study provided the first comprehensive insight into the kinematic behaviour of active faults in
the Eastern Alps. Three-dimensional high-resolution measurements allowed for the observation of
various types of aseismic movements along fractures. It was determined that periods of increased
fracture aktivity frequently coincided with periods of increased local seismic activity; the contra-
directional movement of fracturesin many cases were found to precede significant local
earthquakes,probably caused by the release of elastic stress in the subsoil.
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