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» from the northern Bohemian Massif across the Eastern Alps towards the Adriatic see

Cross-section through the EASI-AA model

Data: Teleseismic P waves
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» E. Alpine high-velocity perturbation - between the Periadriatic
Lineament (PAL) and the Northern Alpine Front (NAF)

Bohemian Massif Alps
N - © g & PO S » Northward-dipping lithosphere keel - down to ~200-250 km depth,
0 “ <@, 1 L 1° 1 without signs of delamination - the Adriatic plate subduction
Eu » High-velocity heterogeneity beneath the southern Bohemian Massif -
100 at ~100-200km depth with SW-NE strike, parallel with the MD/BV
e mantle lithosphere boundary in the BM or with the westernmost part
of the Carpathian front
0 » Interpretation:
(A) a remnant of the delaminated European plate
-300 (B) a piece of continental-and-oceanic lithosphere mixture
PR 133E related to the building of the BM
Yelodlty, perturbation [l (C) a fragment of a quite extended lithosphere immersing into the
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Segmentation of the Alpine root and northward dip of subduction beneath
the Eastern Alps in pre-AlpArray studies
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Tomography images of the E. Alpine root along with the crust from the
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Tomography of the upper mantle along the EASI
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» From the northern Bohemian
Massif across the Eastern Alps
toward the Adriatic see
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Data were carefully pre-processed and corrected for crustal effects

Moho depth Crust corrections

Corrections for sediment

o thickness and velocities
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North dipping high-velocity heterogeneities
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» The weaker northern high- » Two to the north dipping high-
velocity heterogeneity HV-BM velocity heterogeneities
detached

= Crust not resolved
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North-South vertical slices west of the EASI
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» Weak dispersed high-velocity  peasesintd The northern HV-BM weakens
perturbations below 200 km » No connection to shallower depths

= Crust not resolved
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Synthetic tests of tomography capability to resolve

* One vs. two slabs
= Dipping direction of the slab(s)
- to the North
(change polarity relative to the central Alps)
- to the South
- two bi-vergent slabs
» detached slab beneath the E. Alps
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Synthetic tests — 5% high-velocity heterogeneities
Central crogs-section along 13.3E
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Synthetic test of the E. Alps slab detachment
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Ar  3p images of lateral variations of intensity and shape of the
two sub-parallel heterogeneities beneath the Eastern Alps

Easternmost cross-section
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A® 3D images of lateral variations of intensity and shape of the
two sub-parallel heterogeneities beneath the Eastern Alps

East of EASI cross-section
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Ar 3D images of lateral variations of intensity and shape of the
two sub-parallel heterogeneities beneath the Eastern Alps
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Ar 3D images of lateral variations of intensity and shape of the
two sub-parallel heterogeneities beneath the Eastern Alps

West of EASI cross-section

100

200
Depth'

300

400




C_ IG CAS
— Prague

Ar 3D images of lateral variations of intensity and shape of the
two sub-parallel heterogeneities beneath the Eastern Alps

Westernmost cross-section
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Horizontal slices at 120 km depth through three velocity-
perturbation models of the Alps and Bohemian Massif
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A\;& Horizontal slices at 180 km depth through three velocity-
perturbation models of the Alps and Bohemian Massif
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AW Eastern Alps slab interpretation (Adriatic vs. European) and
potential scenarios of origin of the HV_BM heterogeneity .
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potential scenarios of origin of the HV_BM heterogeneity

Assemblage of microplates in the Bohemian Massif

Rheic
NW st TB MD  ocean BV SE
""""""" Devonian Scenario considering closure of
the Rheic ocean and collision
of the Brunovistulian (BV) and
the Moldanubian (Mdin the
BV _ south-eastern BM (Babuska
——  Middle/Late  and Plomerova, 2013)
.................. Carboniferou
Lithosphere
Asthenosphere 39,/
high-vel. heterogeneity HV-BM as a piece of continental-and-
beneath southern BM oceanic lithosphere mixture related to

the building of the BM



- - Mr G IG CAS
UNIL | Université de Lausanne
Institut des sciences Prague

\_?) de la Terre
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potential scenarios of origin of the HV_BM heterogeneity

Scenario related to
fragmentation of the Alpine
and Carpathian front

HV-BM as a fragment of a
quite extended lithosphere
Immersing into the mantle in
a preceding phase of the
Adriatic plate subduction
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Conclusions

»E. Alpine high-velocity perturbations - between the Periadriatic Lineament
(PAL) and the Northern Alpine Front (NAF)

»Northward-dipping lithosphere keel - down to ~200-250 km depth, without
signs of delamination — related to the Adriatic plate subduction

»High-velocity heterogeneity beneath the southern Bohemian Massif - at ~100-
200km depth with SW-NE strike, parallel with the MD/BV mantle lithosphere
boundary in the BM or with the westernmost part of the Carpathian front

»Interpretation of the HV-BM:
(A) a remnant of the delaminated European plate
(B) a piece of continental-and-oceanic lithosphere mixture related to the
building of the BM
(C) a fragment of a quite extended lithosphere immersing into the mantle in
a preceding phase of the Adriatic plate subduction
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