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For the Neogene, many reconstructions of the Tyrrhenian and Aegean regions 
exist. The link between these areas, i.e. the Adriatic region, however, is much less 
examined in this relation likewise the whole Alpine —Carpathian —Balkan realm. 
My goal is to outline the Neogene history of the whole middle section of the European 
Alpine —Mediterranean belt (Fig. 1) starting and ending with comparatively well 
known areas in the west and east (for details, see Balla, 1986).

My reconstructions are based on the mutual position of Africa and Europe 
according to new French—Soviet results presented at the 27th International Geo
logical Congress in Moscow. I have carried out reconstructions in four steps. In the 
first step, domains of constant shape are arranged. This is a rigid reconstruction con
taining a lot of defects which can be eliminated by means of correction of domain 
shapes i.e. of plastic deformations of the domains. This is a second-step or corrected 
reconstruction in which after the first correction some defects remain requiring addi
tional corrections also by means of plastic deformations. This third-step or additional
ly corrected reconstruction is the base for the resulting picture, i.e. for the fourth- 
step or final reconstruction in which gaps are attributed to and overlaps are excluded 
from certain domains according to geological data. Final reconstructions, really, are 
palaeotectonic schemes.

In the first-step rigid reconstruction of the situation for 10 Ma Africa has been 
moved back relative to Europe, and a gap has been opened between them. The main 
problem of the reconstruction is where to open this gap. I start my analysis with the 
Alpine section. The simplest way is to keep Adria integral with Africa and to open the 
gap on the front of the southern Alps. It is known from palaeomagnetic data that 
the southern Alps have been rotated clockwise by about 10—15° relative to Adria. 
The most probable time for this rotation is within the time span under consideration, 
and the rotation means total elimination of the displacement along the Giudicaria 
line in the corrected reconstruction. By means of some deformations I pass the gap 
from the Periadriatic line on the northern boundary of the Alps in the additionally 
corrected reconstruction.

The Carpatho —Pannonian domains remain in their present position. In the first- 
step rigid reconstruction I keep the Lika—Dinara domain of the Dinarids integral 
with the southern Alps while the external zones are moved together with Adria and 
the internal zones are moved along the Zvornik line. Little deformations are enough 
to adjust internal zones with the Vardar—Pannonian domains in the corrected 
reconstruction. By means of stronger deformations the intra-Dinaric gap can be trans
ferred on the Dinaric front in the additionally corrected reconstruction.

In the Hellenides the Ionian zone of Greece is rotated back according to palaeo
magnetic data in the first-step rigid reconstruction and a gap is opened between the
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Ionian zone and Africa in harmony with data on the recent subduction in the Hellenic 
trench. The alignment with the Dinarids requires no rotation of the Ionian zone of 
Albania. In the corrected reconstructions, the gap in the Hellenides can be widened 
by means of deformation of the Pelagonian and Vardar zones, of the Serbo —Mace
donian and Rhodope massifs and by means of strike-slip movement along the Maritsa 
fault.

Fig. 1. Tectonic scheme of the middle section of the Alpine—Mediterranean belt (Balla, 1986)
—4 Flysch, 1 Helvetic (Alps), Silesian (West Carpathians) and Moldavian (East Carpathians), folded, 2 same, unfolded 
(Fig. 3), 3 Rhenodanubian (Eastern Alps, Helvetic flysch included), Magúra (West Carpathians), Maramure§ (in the rear 
of the East Carpathians), Szolnok (Mid-Hungarian zone), Sarajevo (Central Dinarides), folded, 4 Ceahläu (East Carpa
thians) Severin (South Carpathians, neighbouring domains included), folded; 5—6 ophiolite-bearing belts, 5 in geosutures, 
Penninic (Alps), Vepor—Gemer (West Carpathians), Mure§ (Transylvania), Vardar (Balkan peninsula), 6 possibly, in large 
nappes, Ligurian (northern Apennines), fragments in the Mid-Hungarian zone and its surroundings, ophiolite belt (central 
Dinarides), Subpelagonian (central Hellenides), 7 present geographical contours or their traces, geological boundaries, 
8 on land: same, inferred, in seas: shelf contours, 9 contours of deep-see basins (selected), 10 foredeep contours, 11 hypo
thetical contours (Figs. 2 and 3). Letter symbols: Adr. =  Adriatic, Alp. =  Alpine, AS =  Aspromonte— Serre, Bucov. =Bu- 
covinian, C =  Corfu, Cors. =  Corsica, D—H.=DaImat—Herzegovinian, DIE = Drina—Ivanjica element, E =  Elba, EBD =  
=  east Bosnian—Durmitor, eSS=eastern Slavonia— Srem, G =  Gargano, Getic =  Getic +  Danubian, II=Ionian islands, 
=Jadar, March. =  Marches, Pann. =  Pannonian, S =  Salento, Sard. = Sardinia, Serbo-Maced. =  Serbo-Macedonian, 

Si =  Sila, Umbr. =  Umbria, VG =  Vepor and Gemer, wSS =  western Slavonia— Srem
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Fig. 2. Palaeotectonic scheme for 10 Ma. For legend, see Fig. 1
Letter symbols: Ab.—C =  Abruzzi—Campania platform, Cal.—Camp. =Calabro—Campania platform, CR =  Coastal 
range, Dalmat.—Herzeg. =  Dalmatian—Herzegovinian zone, I =  Istria, Ib=Iblean platform, Irpin. =  Irpinian basin, 
Ligur. =  Ligurian domain, L—Kab. =Lesser Kabylia, Maghr. =Maghrebides, Pan. =  Panormides, Penn. =  Penninics, 

OS =  outer Sicilides, Scl. =  Sclafani domain, Tusc. =  Tuscany, Vojv. =  Vojvodina

In the west the Tyrrhenian Sea is closed, and the surrounding domains are ar
ranged according to well known models.

The resulting picture is the palaeotectonic scheme for 10 Ma (Fig.2). It is quite 
similar to the present one except for the Tyrrhenian and Aegean regions. I call attention 
to the main problem of the scheme: on the Dinaric—Hellenic front a gap has been ope
ned which is inconsistent with geological data. It could be elimiated when supposing that 
Adria was not integral with Africa but moved towards the west or rotated anticlockwise 
around a pole in the north due to its pushing by the Turkish microplate. This possi
bility would yield numerous geometric solutions instead of the only one outlined 
above. Now I work on this problem and preliminarily have concluded that no im
portant changes can exist in the general picture although many domains will have 
another shapes. That is why I have decided to present here further reconstructions 
which are based on the uncorrected situation (Fig. 2).
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I start the reconstruction of the situation for 20 Ma with the Carpatho —Pan
nonian region. Here a large gap is opened due to the rotation back of Pannonian 
domains, the curvature of the Carpathians is much decreased, and a small gap is 
opened between the Maramures spur and the Magúra—Pieniny zone which is 
responsible for the Early Miocene thrusting in this area (for details, see Balla, 1984.)

In the Alps the first-step rigid reconstruction results in a gap on both sides of the 
Drava range. By means of deformations I pass this gap on the outer boundary of the 
Alps in the corrected reconstructions.

According to palaeomagnetic data, the autochtonous domains of Adria, i.e. 
Istria, Umbria and Gargano have to be rotated back clockwise by about 25°. In the 
determination of the rotation pole I use following considerations: (1) the pole has to lie 
close to the Alpine—Apenninic whirl centre; (2) the rotating domain must have a 
transform boundary with the Alpine and Pannonian domains; (3) as it seen in the 
rigid reconstruction the rotating domain can not include the whole Dinaric system 
since in this case the Dinaric —Hellenic alignment would be interrupted, therefore, 
the southeastern transform boundary of the rotating domains has to lie north of the 
Shkoder—Pec line; I suppose it in the Gargano —Lastovo line.

The fit of the Dinarids with the Hellenides requires deviation of endings of both 
systems towards each other in the corrected reconstruction, i.e. no rotation for the 
southeastern third of the Dinarids and anticlockwise rotation of the Albanian section. 
The overlap of the Serbo-Macedonian massif is eliminated by means of its strong 
deformation. The Vardar domains have to be arranged in the gaps of the intra-Hellen
ic area. It is possible by means of their strong deformation in the additionally cor
rected reconstruction. The gap between the Inner Dinaric and South Pannonian 
domains in the rigid reconstruction can be passed on the front of the Dinarids by 
means of deformations in the corrected reconstructions.

In the west the Ligurian sea is closed, and the surrounding domains are arranged 
according to well known models, except for the southeastern areas. From the rigid 
reconstruction my main conclusion is that the palaeomagnetically detected rotation of 
Gargano, Umbria and Istria did not concern the southern part of the Adriatic 
domain. In the corrected reconstruction, only areas north of the Gargano —Lastovo 
line suffered this rotation and only these areas can be named “Adriatic microplate”. 
In the additionally corrected reconstruction, between this unit and the African plate 
I delineate a new unit which moved towards the northeast relative to Africa with no 
rotation. It can be named “Apulian microplate” and consists of Apulia, Abruzzi— 
Campania and Calabro —Campania with basins between them. Its western boundary 
is unclear.

In the palaeotectonic scheme for 20 Ma (Fig. 3) the most imposing element is a 
mushroom-like body encircled by ophiolite-bearing and flysch zones. It is integral 
with Africa and penetrated into Europe and can be considered as the Adriatic 
promontory of numerous authors. The widening of the head of the promontory is 
clearly due to squeezing out during the continent-continent collision in the present 
Alpine area. Further moving back of Africa will allow further narrowing of the head 
of the promontory which necessarily means further shortening of the Alpine—West 
Carpathian range. This shortening is the main condition for its moving towards the 
south together with Africa to produce gap for the Palaeogene orogeny in the Alps. 
Besides this generality, we can note some unexpected and striking phenomena as 
follows:

1 All Austric units of the Alps are assembled together and cover most of the 
Alpine domain.
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Fig. 3. Palaeotectonic scheme for 20 Ma. For legend, see Fig. 1
Letter symbols as in Fig. 2. — Mar. =  Maramure§ domain

2 Around the northeastern corner of the Adriatic promontory a large bay is 
opened on the southern margin of Europe. Striking differences exist between the 
Alps and Carpathians in both the structure and the Oligocene —Miocene history and 
especially in the crustal structure. They all indicate that this bay was of thinned 
continental and, perhaps, oceanic crust.

3 All domains around the Moesian plate are strongly shortened and widened in 
the reconstruction.

4 The Dinaric —Hellenic zone is of slight curvature with uniform convexity in 
harmony with the direction of the subduction. Moreover, not only the Upper Cre
taceous to Palaeocene but also the Eocene and the Oligocene—Miocene volcanic 
belts of the Balkan area are straight lying in east—west direction and wedging out 
towards the west. They clearly reflect a long-living convergent plate margin in the 
Hellenides and its passing into a transform boundaty within the Dinarids.
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5 The Sarajevo flysch belt lies in the continuation of the Rhenodanubian — 
Magúra—Maramures —Szolnok flysch belt marking together the northern and eas
tern boundaries of the Adriatic promontory.

6 The situation with the sharp ending of the Betic —Calabrian range and with the 
location of its probable continuation in the Alps reminds a sinistral transcurrent 
boundary between the Alpine and Apenninic ophiolite-bearing belts. In a more gen
eral sense, the western transform boundary of the Adriatic promontory is visible here. 
Alignment of the Betic—Calabrian range with the Alpine one is expectable in Late 
Cretaceous reconstructions.

As seen, the Neogene history of the middle section of the European Alpides is 
the history of the break up of the Adriatic promontory of Africa and the history of 
interactions of its pieces with surrounding domains. Furthermore, the Neogene is the 
time when new phenomena appeared to make the Africa/Europe continent—continent 
collision in the Adriatic—Alpine region much more complicated than it was during the 
Late Cretaceous and Palaeogene. These new phenomena were (1) the appearance of 
an independent spreading centre in the Ligurian—Tyrrhenian area in the west and (2) 
the westward-directed movement of the Turkish microplate in the east induced by the 
Arabia/Europe continent—continent collision in the Caucasus region. These resulted 
in the movement of Adriatic—Apulian domains of the African plate and domains 
situated around Moesia on the European plate towards each other. Controversially 
directed movements were deviated towards the north and northeast, i.e. towards the 
Carpathian bay of Europe, and resulted in break up of the northeastern boundary 
of the Adriatic promontory and in closing of the Carpathian bay. That is why in this 
region we observe unusually large horizontal displacements in the Neogene, exceed
ing 300 km.
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