ALP 2002 & ALPASS - Active and passive seismic studies

targeting the lithosphere of the Eastern Alps
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Tectonic and geodynamic setting

The Aps are the result of a long and ongoing fectonlc evolution,
inifiafed coevaly with the opening of the Atlantic Ocean in the early
Jurassic.  Alpine evalution was very complex, mvaling sevenal stages,
and has been better investigated and undestood in the westem parts
of the ocrogen compared fothe eastem segrment,

In o regional contexd, the Eastem Alps are ocated inbetween the
Bohemian Massif, the Campathians, the Ponncnion domain and the
Cinarides. Major geodynamic processas involved in the orogeny of the
Easten Alps include the subduction of the Alpine Tethys and the
follewing head-on collision (Late Cretocecus [ Early Teriary) between
e Eurcpean and Adratic-Apulian plates. In the Miocene, the Eastemn
Alps wene extruded eashwards into the Fannonian domain along major

foul systerns (FAL SERMP-Ling, Mur-Muesz-Line),

The Alpine Tetlpes: Spreading (Teftl tn the Lare Jurassic

ared closure (rightl in the Late Cretaceons

Seismic investigation with
acfive sources

Sevenl refraction lines have been shot in
fre 70iss Within the TRANSALP campaian
a eflection prcfile from Munich o Verona
has been obtained in the lafe 90iss.
CELEBRATION 2000 and ALP 2002 wers
two large 3D refraction compaigns
fargeting the Lithosphere aof Cenfrol

Europe. Results of this efforts include o 30 &

seismic modal of the cnustand new hMaoho
map of the Eastem Alping region. A new
Moho fragment (‘Fannonia’). which is
ocoted inbetween Eurape, Adric-Apulia
and Tisza, could be inferpreted.
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Studies with passive
seismic sources

ALPASS

Above:

Ancther outcome of TRANSALP
are eceiver funclions anablsis
akang the profile which comelate
well with the reflection data and
indicote a  subduction of the

European domaintoing south,

0 the ofter hand, results from a
Telessismic sudy for the whols
Alpine region Illuminate

nothward dipping stuctures in
largerdephts.
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Resulis from recefver fimction awalyses
along the TRANSALP profife. The locarion
i5 ale stionwn i tee wpper figure. Note the
difievertt depth seale m comparizo o e

This project ulilizies possive seismic
data hom pemmanent  monitoring
senvices and additicnal staticns which
will b= deployed along 3 lines
Recording on these lines will start in
spring 2005,

The main scienfific geoals are:
Tedeseismic images down fo the 670
b discontinuity,  recebeer funcion
analyEs o esclve the upper mantle
discontinuities and the Moho;
evaluation of local earthouokes,
relocation and moment tensor
soiUtions in order to delinedte active
faults and similiar gecdynamical
relevant Zones,

Field lavout of ALPASE Red and vellow vireles

prerrameid seipmic stetions. Te three blise lines veprresent
derse observations with emporal siations. The rectavgle
ix are area of  special interest where alto a dense 3D
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Features from other data sefs

The use of Bouguer anomalies for the inferpreation of deeper shructures is problematic due to
e stronghy varing crustal stucture, Thenefore the effect of the upper layers and the Moho
geametry has been minimzed by the lolowing procedure: The uppernost 10 km have been
removed using a Vp-density relationship. For the remaining crust down ta the Moho, a constant
gradient [/ staing velocity model has been seeked which minimizes the comelation between
the residual gravity and the Moho dephts (expressed in two-way fraveltime).

The residual fizld should show density vanations in the lower crust and the upper mantle only
Positive residuals (higher densities) can be comalated with the "Dinandic’ subduction and a high-
valocity lower crust beneath the Vienna Basin which is alsovisible in the seismic modeal,

The mdin featue in the magneic map [tofal iInfensty] 15 the ‘Berchtesgodensr Anormaly” which
oaigin is still unclear in detail, This 2one and its eastward continuation corelates stongly with the

sirike-slip foults along which the exfrusion fook place.

In compansan to the Southem Alps and Dinarides, the seismicity In the Bastem Alps & weak
despite their sophisticated structure, Earthguakes mainky occur in the uppermost cust along
aciive srke-slip faults, The stress field exposes mainly bath compressional and  stike-slip

Betaviour, reflecting the collsion and subsequeant exdrusion,

Heat flow measurements ae very sparse and therefore, do not allow the intempreation of large

stuchures,
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Key questions in the Eastern Alpine region

The studies tongeting the cust and Moho indicote o
subduction to the south, while desper structures point
towords the opposifte direction. Pemhops the upper
structures resemble the lote cretaceous subduction of the
Alpine Tethys, while the deeper stuctures reveal imoages of

edfliel Drocesses,

Justapased with this problem s the guastion for an exact
culine of the Alping Tethys suture resp. the boundanes
bBetwesn Varscian and Alpdic Eurcps The Pannonian
micropiate and its relation to the other plate fragments in
the areq is |ust another hint for @ seres of complex
geodynarmic processes which took place in the Eastemn

Alps.,

The qualtative concept of exiiusion fectonics s widsly
agreed on. However, the guanfitafive consaguences ans
nat absohutely clearn Both britfle and ductie behaviour of

crustand mantie sesems possible,

Benefits from ALP 2002 and
ALPASS to EuroArray

The newest models of the crust and Moho
pravide excellent “surface  comections’ for
studies tamgeting the deeper thosphere (2.9,
teleseismic formography]. Knowledge of the
sophisticoted  struchures of the Eastem Alps
provided by these and earier  studies s an
impariant basis for fudher ressarch,

WelkHrained researchan and o broad sclentific
understanding of gecdynamic processes will be
necessary for dealing with data frorm Eurcdmay,
Both  wil be an addifional ouwtcome of the
cument siudies,

region

Contributions of EuroArray fto
problems in the Eastern Alpine

Az ouflined cbove, the geodynamic histony of the
Eastem Alpine region seems to be very complex
and is far fiorm being thoroughly understood. Desp
saafed stuctures in the lithopshere may provide
additional
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information on early processes

associated with the orogeny. Especially the
collection of MT dota would be o valuoble
contibution  since  only very
concerming resistivity have been conducted sofar.
The integration
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