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Abstract

This contribution concern with the first and preliminary results on the seismic reflection profile across the
Eastern Alps, in the frame of the Austrian, German and Italian Trans-Alp Project .

GEOLOGICAL SETT ING

The Eastern Alps, located to the cast of the N Giudicarie Line, has been originated by polyphase
compressional evolution of Tertiary age .

The oldest structural system corresponds to the Mesoalpine (Eocene) and early Neoalpine (Oligo-
Miocene) compressional events, which originated the Dinaric structural system (NW-SE trending),
recognised in the NE side of the Southern Alps .

The subsequent tectonic belt is the Valsugana Structural system, ENE-WSW trending, Serravallian -
Tortonian in age . The intense activity of this compressional eient is documented both by stratigraphic-
structural data and by fission track studies which indicate uplifting of some 4 km in the hangmg Wall of
the Valsugana overthrust between 12 and 8 Ma B.P .
The most external structures NE-SW trendmg are located in the Montello-Friuli zone which veere
generated by the Messinian-Pleistocene compressions (whose principal stress axis is NW
striking) (figs. 1-3) .
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Fig . 1 - Present azimu t h a l direc tion of th e main struc t ur a l sys t e ms of the eas t ern S o uth e rn Alps (fro m
Cas r ellprin et al ., 1998) .
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Fig' - Sti' nrh ri ic s l nictr r ul map of the easte rm Snuilre rrr ,91p.c .

TRANSALP PROFILE

The Trans-Alp seismic retlec:tion acquisition along the Ynain lino of the profile (about 35 0 km from
Mucnc.hen to Treviso) lias been completed during t1~e1999 campain .
The Italiatt contractor GEOITALIA (1998) acquired the southemmost part of the protïlc (about 50 kin) .
The Gerillan contraeior THOR (1998 .1999) acquired the central and the northem part of the profile .

Th e basic parameters of the 1998, 1999 acquisition includes 130-fold average Vibroseis measurements
combined witli 2-fold rotording of explosive source witli a shot point sparing of about 5 Km and an
average charge size of 10-30 Kg in 30 m doop holes (3 at least in Bach station) .
The combined vibrator-explosive source lias been selected following the positivo expericnccs achieved in
the Ccntral Alps (NFP?D-Swiss Profile) where the mixed source strategy proved to he effective for
cinepest lithospheric penetration . While recording the main vibrator-explosive protïle lome cross-lino
veere also recordel co asure tridimensianal control at selected locations .



On the southernmost part of the main north-south line, Geoitalia used four vibrators and a Sercel 368
system for recording a 360 active channels spread for the main fine and 220 channels for the crossline .
The nominal groep spacing was 50 m. While rolling along the main profile, a Sercel 368 system was used
to record the 220 channel fixed spread cross-line .
The cross-line recorded all Vibro and explosive shot/vibro points of the main Tine within certain offset
ranges, as well as repeated off-end shots at the cross-lines .
Acquired data along the main profile have been preliminarly proceseed with a time processing flow that
includes, after geometry assignment and QC, editing of the bad traces, first break picking for static
corrections recomputation, T .V, filter, F-K filter, gap deconvoEution before stack, pre-stack TV array
simulation, pre-stack S/N attenuation, residual statics, preliminary velocity analysis, common offset
DMO, final velocity analysis and 13000% stack .
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Fig . 3 - Geological section across the easrern Souther n Alps jrom the Insubrtc Line to the Belluna area (Ero m
Castellarin et al ., /998)

PRELIMINARY RESULTS

The preliminary results of vibroseis in the Italian sector of the profile are mostly coherent with previous
structural interpretations (fig . 3) and shows that along the foothill southern border of the orogenic drain,
the Venetian foreland is thrusted by a large south-verging structure ( S. Maria di Feletto-Montello
Anticline), involving both the sintectonic Paleogene-Pleistocene Glastics and the underlying Mesozoic
carbonatic units (fig. 4) .
To the north, in the adjacent structural belt of the Southern Alps the Mesozoic carbonatic units are
thrusted along #hree main south-verging overthrusts (S.Boldo, Belluno and Valsugana lines) . Which
involve the underlying crystalline rocks of the metamorphic basement, largely outcropping in the
Gosaldo-Agordo nucleus (Valsugana overthrust) . These main trusts are decakilometrically spaeed with
about 10 km in shortening and 5 km in vertical displacement component, each one .
In the northern part of the Southern Alps (Dolomiti) the seismic proffie shows the outeropping Triassic
units affected by south- and north-verging thrusts whose surfaces involve the Variscan basement .
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S. Maria di Feletto ant icl ine S .Boldo unit
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Although the Vibroseis penetration is ,encra l ly rather niodest, crustal reflectors are present al various
dcpth on the luwer part of the protile, but a inorc rcliahle trend i» their gcometrics rcquire the mcr~e of
vibroseis profilc witti the explosive data, whose penetration in dcpth is wider .

SELECTED REFERENCE S

Ci K6 ti SAN ( . . . tiN I DA R N I (' A . & 1'EN T L :R I tiI C . . ~1z79~1~ Prescnt stug uf lr~[un i c streS> af thc Eriu l l area tea .tcni SOuthcrn Alps) .
Trc l unophyis i «. 2912 11 .227 .
CASTCLLARIn' A . Sk'LL] L-, .P]C'l1TTI V . & CAN"]'ELL[ L ., (1998) : La leftonica de!!c D«Inmiti nel Quudrn cielle A k pi M eri dio na l i CJricn t a li .
Mcnt . Sur . C icul . I t . . ~±, 1 i3- IJ ?
CAST E I.LA RI N A . & CA N TELL] L., (2000) : Nco-Alpine ctin l ution nfthc Sout h cm C astcrn A l p .; . JouRZa l ofGeodynam ics, 311, 2E I -274
DOGLIONI C .. 19X7 . Tccto n ics o1'thr Do l nm i tec (Sout hern .A lrs Nuithcm ] ta l y'l . lnu m a l of Struc[ura l Grulos,y . 9 . 1 81 - 1 4 3
RC)lR[ F . H EITLMAV\ P . & POL1I`O R . . (1990) : leep ntructt:re n€thr Alps . Vol . Spec . Soc Geol . lt ., N° 1 . 1-367 ,
S l 'A It ;\ SC [ A S. & CASSINIS R ., I19971 : C nistal stnic t ures i n t he rentral-easte rn A lpi ne sec t or: a recisinn of avai l a hl e DSS Da t a .
Tcc tanuphyi siev . 271 . 157-188


