GEODYNAMIC TORSION PROCESS OF THE
SEISMOGENIC RELIC SLAB AND THE
INTERMEDIATE DEPTH SEISMICITY OF THE
VRANCEA ZONE
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- CRUSTAL MAP (Sandulescu and Visarion, 2000);
- DEEP GEODYNAMIC MODELS:

1. Wenzel et al., 1998: CRC (Germany)+ RGVE (Romania) groups;
2. Linzer, PANCARDI, 2000;

3. Sperner et al., 2005;

4. Martin et al., 2006

5, Zadeh, 2005

|

(ELECTROMAGNETIC DATA)
1. CEMES (Central Europe Mantle geoElectrical Structures) NATO-Project (2001-2003) :
- 1D and 2D lithospheric resistivity models;
- 3D images with mantle conductance distribution
Lithospheric peculiarities on the Romanian territory:
- 1D, 2D models (including resistivity/phase response functions)
3D tomographic images;
Carpathian electrical conductivity anomaly
TransEuropean Suture Zone (TESZ)
Geodynamic model Vrancea zone
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DEEP GEODYNAMIC MODELS
Wenzel et al., 1998: CRC (Germany)+ RGVE (Romania) groups

Model 2
Subduction beneath the foredeep

Model 1
Subduction beneath the suture

Vol canics
N, Acxdionmy wedge

|

Pro
» Earthquakes at the correct place

Pro:

» 'Normmnal’ configuration, i.e. subduction at the place,
where it should be according to the surface suture

» Accretionary wedge and foredeep at the right place » High-velocity body in the correct place

» Calc-alkaline volcanics at the correct place

Contra: Contra

» Earthquakes at the wrong place Accretionary wedge at the wrong place
No suture known beneath the foredeep
Surface structures do not fit with the location of

the subduction zone

» Calc-alkaline volcanics at the wrong place
» No explanation for alkaline volcanics

» High-veolcity body (tomography) further to the SE
no explanation for alkaline volcanics




DEEP GEODYNAMIC MODELS
Wenzel et al., 1998: CRC (Germany)+ RGVE (Romania) groups

Model 3 Model 4
Two subduction zones Subduction beneath the suture followed by delamination

s
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European Flate
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| (after Girbacea & Frisch, 1998)

Pro:
Earthquakes at the correct place
Calc-alkaline volcanics at the correct place

Earthquakes at the correct place

Calc-alkaline volcanics at the correct place
Surface structures and accretionary wedge for the Logical explanation for the alkaline volcanics

western subduction zone are at the correct place Surface structures and accretionary at the correct place

High-velocity body correlates with eastern slab High-velocity body at the correct place

Contra: Contra:
No suture known beneath the foredeep » Reason for delamination? - Why not a complete break-

No accretionary wedge for the eastern subduction off?
Zone » No explanation for earthquakes in (ductile) lower crust

Doubled amount of shortening necessary
Western slab not visible in tomography data
no explanation for alkaline volcanics




DEEP GEODYNAMIC MODELS
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DEEP GEODYNAMIC MODELS
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DEEP GEODYNAMIC MODELS
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Fig. 2 Teclonic overview map of the Carpathian region (aher Horvarth, 1993)




DEEP GEODYNAMIC MODELS
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Mantle flow induced by the slab
descendlng beneath the SE Carpathlans
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Blue cones show downward mantle flow, and orange cones
illustrate upward mantle flow. Red and blue arrows on
the top are GPS data on vertical movements. Circles and Alik Ismail Zadeh, 2005
stars are earthquake hypocentres.




TESZ - Electromagnetic data

BRALTIC SEA

B. Deep Electromagnetic Soundings of
the Mantle around the TESZ
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lower mantle in Europe-Asiaregon
(Semenov & Jozwiak, 1999, Geophys. J. Int. 138)
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TESZ - LITHOSPHERIC PECULIARITIES ON THE ROMANIAN
TERRITORY :
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CONTINENTAL LITHOSPHERE - THE EUROPEAN

PLATFORM

CONTINENTAL LITHOSPHERE- PHANEROZOIC
TERRANES (Transylvanian Basin)
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Resistivity distribution at 100km depth




TESZ - LITHOSPHERIC PECULIARITIES ON THE
ROMANIAN TERRITORY MT Data
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EP - European Platform;

white diamonds - Trans-European Suture Zone;

blue cross-wises - Pecenaga-Camena fault;

white rectangle - horizontal cross-section through the relic slab.




EP - European Platform;
White rectangle - horizontal cross-section through the relic slab.




torsion process of the relic slab
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Geodynamic model- Vrancea zone
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SUMMARY:

The inferred torsion that may result from the effects
due to descending asthenospheric currents, on one hand,
and to the irregular shape of the relic slab on the other, is
capable, in our opinion, of generating a torque that may
increase shear stress and drive faulting and re-shear
within the rigid slab.

If this is the case, then the triggering of the
intermediate-depth earthquakes, in the Vrancea zone, may
be interpreted as the rock response to active torsional
processes sustained by a counterclockwise rotation of
the slab which is induced by the complex interplay among
the threefold structure of the lithosphere, in this sector of
the Eastern Carpathians, and the surrounding
asthenosphere.
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