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Abstrakt 

V autochtonnim paleogemu 
na JV svazich Ceskeho masivu 
byla vymezena 3 pasma a 8 z6n . 
Spodni cast s Bolivinopsis 
spectabilis lze korelovat s pa 
leocenem, sti'edni cast s Buli 
mina rug ifera - Bulimina pari 
siensis se spodnim eocenem 
a svrchni cast s Bolivina aenari
ensis - Uvigerina hantkeni se 
sti'ednim az svrchnim eocenem . 
V autochtonnim paleogenu jsou 
vymezeny vranovicky a nesva
cilsky pi'ikop. Jejich vznik byl 
püvodne spojovan se zlomovou 
tektonikou nebo s podmoi'sky
mi kai\ony. Pomoci zonaci bylo 
prokazano, ze marinni sedimen
ty paleogenu transgredovaly do 
uz existujicich erozivnich kai\o
nü . 

Zusammenfassung 

Im autochthonen Paläogen 
an den SO-Hängen der Böhmi 
schen Masse in Südmähren 
wurden aufgrund der Foramini 
feren und E-log-Diagramme 
3 Komplexe und 8 Zonen abge
grenzt. Der untere Teil mit Boli
vinopsis spectabilis ist dem Pa 
läozän, der mittlere Teil mit Bu
limina rugifera - Bulimina pa 
risiensis dem unteren Eozän 
und der obere Teil mit Bolivina 
aenariensis - Uvigerina hant
keni dem mittleren und oberen 
Eozän gleichzustellen . Im au
tochthonen Paläogen wurden 
der Vranovice- und der Nesva
cilka-Graben abgegrenzt. Ihre 
Entstehung wurde ursprünglich 
mit der Bruchtektonik oder mit 
den submarinen Cai'ions in Zu 
sammenhang gebracht. Mittels 
der Verteilung auf Zonen wurde 
klargelegt, daß die marinen Se
dimente des Paläogens in be
reits bestehende erosive 
Cai'ions transgredierten . 

PALEOGEOGRAPHY OF THE NEOGENE 
IN THE VIENNA BASIN 
AND THE ADJACENT PART OF THE FOREDEEP 

Rudolf Jificek, Moravske naftove doly, Hodonin, Czechoslo
vakia 
Peter H. Seifert, OMV, Aktiengesellschaft, Wien, Austria 

lntroduction 

The Vienna basin is the NW-part of the Pannonian intra 
carpathian basinsystem and is situated in the external zone 
of the Alpine - Carpathian thrust belt, covering 200 km 
length in the NE-SW extension and 60 km in width. Sepa
rated by the Alpine - Carpathian thrust sheets of the 
Waschberg - Zdanice zone the Molasse foredeep extends 
parallel to the Vienna Basin along the SE-flank of the Bo
hemian Massif with a width of 8 km near Brno up to 30 km 
in the Austrian part (see fig . 1 below) . 

Several geologists dealt with the paleogeography of the 
Neogene sediments of the Vienna Basin and the adjacent 
Alpine-Carpathian foredeep. ln the Austrian part of the Mo
lasse zone, paleogeography was provided by Braumüller 
(1961), Grill (1953, 1961) , and Brix (1977) , in the Vienna Ba 
sin by Krobot (1977) and Turnovsky (1976) . ln the Czecho
slovakian part, paleogeography of the Molassezone was in
vestigat~d by Buday (1965) and Jiffcek (1983), of Zdanice 
unit by Spicka (1971) and Chmelik (1981) and in the Vienna 
Basin by Buday (1960) , Spicka (1967) and Jificek 
( 1977 -1983) . The last two authors studied the paleogeog
raphy during the construction of the formation thickness 
maps. Jificek (1978, 1986) worked on the Neogene paleo
geography in the whole Vienna basin and its surroundings 
in the Lower Austrian to South Moravian areas in the clas
sical and in the palinspastic view as weil. 

The existing paleogeographic and isopach maps, which 
were worked out before 1975, can no Ionger be used. Be
cause of the introduction of the neostratotypes in the Cen
tral Paratethys (1968) , the range of the Stratigraphie units 
changed and was again modified later on in the different 
basins. 

lt was clearly incorrect to assume, as some geologists 
did , that it would be enough to define the new stages by 
a convergence chart in which the former Chattian and Aq
uitanian were compared with today's Egerian , the former 
Lower Burdigalian with the Eggenburgian , the Upper Burdi 
galian and Helvetian (Lower Helvetian) with the Ottnangian, 
the Upper Helvetian with the Karpatian, the Tortonian with 
the Badenian and the Sarmatian, Pannonian and Pontian 
with the same stages nowadays (Cicha et al., 1971) . 

With the modification of the neostratotypes their range, 
revised in hundreds of wells in some basins, was also 
changed (see fig . 2) . The thickness maps of the Neogene in 
the Czechoslovakian part of the basin (Spicka 1967) in 
cluded in the former Lower Burdigalian not only Eggenbur
gian sediments of Hodonin -Luzice in the wells , but also the 
Ottnangian of Tynec-Gbely and the Karpatian of Malacky 
Lab. 

The coloured Kuty beds with 400-1 000 m thickness 
were also placed in the Lower Badenian , although they ac
tually belong to the Upper Karpatian. Because there existed 
no division of Badenian in an upper, middle and lower part 
like nowadays, the boundary was placed between the Lan
zendorf and the Devin series in the midst of the middle Ba
denian . Sometimes the boundary Badenian-Sarmatian is si 
tuated 500 m deeper than the former boundary between 
Tortonian and Sarmatian. As now has been proved, the co
loured series between them belongs to the Sarmatian and 
not to the Badenian. The coal series of Zone F, which was 
classified into the upper Pannonian, was included in the 
Pontian . The coloured series on its top, which used to be 
compared with the Pontian or Dacian earlier, belongs to the 
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Pontian now. At last the sediments of the Levantian or Ru
manian were compared previously with the early Pleisto
cene. 

Some Stratigraphie questions still remain unanswered. 
The Rzehakia beds, for example, are classified in Austria as 
Oncophora beds into the Ottnangian, in Moravia into te 
Karpatian. This poses some problems when attempting to 
arrange a homogeneaus structural and tectonic map of the 
described area . For this reason we are forced to accept 
a uniform Stratigraphie system based on a conclusive fau
na, on electric Iogs and seismic or geologic profiles, as we 
attempt to demostrate in this paper. 

The paleogeographic maps in this paper show the exten
sion of different formations from a static point of view. The 
palinspastic position of the Vienna Basin on the back of the 
progressing Alpine-Carpathian nappe system at different 
times was described by Jiricek in 1986 (see also Kovac 
1989). The structural evolution and the geodynamic devel
opment of the Vienna Basin and its basement were de
scribed by Wessely (1987) and Jiricek & Tomek (1981). 

1. Oligocene 

The perialpine Molassezone extends in a W- E direction 
from Switzerland to Bavaria and Austria, where the succes
sive later beginning of the Sedimentation on the flanks of 
the Bohemian Massif to the east is weil documented (Brix 
1977). 

ln Upper Austria the Molassebasis has an Upper Eocene 
age. ln the area east of Steyr, we find Lower Oligocene on 
the basis; in the area of Melk/Danube, the sequence starts 
with limnic sediments of the Rupelian, which are manifest 
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as residuals in the area of Vienna as weil (Roetzel 1983). 
The sediments of the Egerian transgressed extensively 

on the Bohemian Massif and are found far to the south be
low the alpine nappes, e. g. in the exploration weil Bern
dorf 1 30 km south of the front of the nappes (Fuchs et al 
1980). 

The Egerian transgression followed northwards the Var
iscan determined graben system extending NNE-SSW 
along the Mailberg fault and reaches a thickness of nearly 
300m in the explorationweil Grossharras 1 (fig. 3). lt ended 
in the region of Wildendürnbach near the Czechoslovakian 
border. 

ln South Moravia the Molasse sequence starts with the 
Eggenburg. The supposed Egerian of the weil HV 102 near 
Pohorelice (Cicha 1975- 1988) represents perhaps the au 
tochthonous Lower Oligocene of Vranovice graben. 

ln Lower Austria the extension of Egerian sediments in 
the Mailberg graben is limited by the NNE-SSW running 
Hagenberg swell (fig . 3). From it the Egerian Sedimentation 
area extended far to the east. lt included differrent facies 
environments: from the shallow areas in the west to the 
deeper ones in the east. This eastern partwas incorporated 
into the external zone of the Alpine-Carpathian nappe sys
tem and was thrusted to the northwest. ln the Waschberg 
zone we can find folded Michelstetten beds and Thomasl 
beds (Papp 1978), in the Pouzdrany unit the Boudky beds 
(Upper Pouzdrany beds) and the problematic Krepice beds 
(Cicha 1965, Stranik 1980). Thesesediments were detached 
from their autochthonous, probably clastic basis. 

The Melk beds transgressed only in the Austrian part on 
the flank of the Bohemian Massif. ln the opposite direction 
rose the front zone of the Alpine and Magura flysch in the 
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STRATIGRAPHY AND PALEOGEOGRAPHY 

south-east. On its back the presence of Lepidocycl inidae 
and Miogypsinidae was found in wells near Reinthai and 
Rabensburg in the northern part of the Vienna Basin (see 
fig. 3). The question whether this deposition is autochtho
naus or integrated in the thrust sheets has not yet been 
solved. 

The Egerian sediments of the Waschberg - Zdanice unit 
are proven to be in an allochthonaus position in the Austri
an ultradeep wells Maustrenk ÜT 1 a and Zistersdorf ÜT 2a 
below the Vienna Basin and the Alpine -Carpathian nappe 
system, as weil as in the Moravian Pouzdrany and Zdanice 
units. East of this area sediments remained in an auto
chthonous position. 

The south part of the Egerian Molasse transgressed on 
the Helveticum nappe both in the Austrian and in the Mor
avian parts (Jiricek 1982). ln the investigated area folded 
Egerian sediments were found tagether with Helveticum 
below the external Flysch nappes in the exploration weil 
Urmannsau 1 west of Vienna (Kröll, Wessely 1967) . 

ln the region from north of Vienna to South Moravia oc
cured the transgression of the sandy-shaley Zdanice-Hus
topece Egerian, while in the remaining part of the Carpath 
ian belt mainly Krosno sandstones transgressed on the Oli 
gocene Menilit beds and partly on the Upper Eocene Sub
menilit beds. These sediments built the basis of the Zda 
nice unit, which was detached from the Subsilesian unit of 
the Helveticum (Jiricek 1982). 

The Egerian sediments in the region of the Vienna basin 
occur mainly in the Waschberg Zdanice zone, which deve
loped out of the main sedimentary basin during Oligocene 
- Lower Miocene from Eastern Austria to Western and 
Southern Slovakia . 

2. Lower Miocene 

Originally, the Lower Miocene included the stages of Aq
uitanian to Lower Helvetian . ln today's interpretation these 
stages correspond with the Upper Egerian to Ottnangian 
(fig . 2). The upper Iimit of Lower Miocene was shifted to 
the termination of the Karpatian according to a decision of 
the International Stratigraphie Commission (RCMNS) in 
1975. ln the Lower Miocene we can place the last thrust 
tectonic in this region. 

The broad perialpine Molasse zone, which extends from 
Switzerland to Bavaria and Austria, continues to Moravia in 
the pericarpathian foredeep. During the shortening of the 
Sedimentation area we can notice not only a shift of the 
Molasse axis onto the flanks of the Bohemian Massif in 
front of the nappes, but also a pass of the sedimentation 
over the partly sunken front zone of the nappes into the 
area of the Vienna Basin towards the SE. 

2.1 Eggenburgian 

During the Savian Phase in the Eggenburgian the Alpine
Carpathian nappes moved over the ridge of the southern 
Egerian Molasse more and more to the foreland and built 
a new foredeep. lts sediments not only transgressed tor
ward northwest along the flank of the Bohemian Massif, 
but they also passed southeast over the sunken front range 
of the Magura Flysch zone into the forming Vienna Basin. 
At the contact of these two units, where the Eggenburgian 
sediments hold an autochthonaus position on the base
ment, today the Waschberg-Zdanice unit is located. ln this 
unit sediments of the same age were folded and incorpo
rated into the nappes. When we flatten this folded zone in 
the palinspastic map, we can realize the original Sedimen
tation area (Jificek, 1986). The Molasse zone extended NE 
to Ostrava. From there a subbasin in the direction to the 
Klipp~nbelt zone turns with the last Eggenburgian presence 
near Zilina into the Vienna Basin . 

On the southeastern flank of the Bohemian Massif we 
can follow the Eggenburgian sediments from Krems in 
Lower Austria via Retz to the Litencice hills in northern 
Moravia (fig . 4) . On the border region clastic sediments are 
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developed with coarse grained sandstones or coloured 
clays , which transgress on the crystalline. This is whe_re the 
locations of Maissau, Loibersdorf, Eggenburg, Satov, 
Chvaletice and Slup belong . The maximum extension oc
curred with the 30 km distant transgression into the Horn 
subbasin in Lower Austria (Kapounek et al. 1965), (fig. 4) . 
The inner part of this plateau is covered by glauconitic 
sandstones and fish debris containing claystones which 
transgressed on the autochthonaus Upper Jurassic, Upper 
Cretaceous and Egerian basement. This facies has been 
proven in wells in Lower Austria and South Moravia. On 
this whole above mentioned nearshore plateau, the Lower 
Eggenburgian with Neocyprideis fortisensis (KAY) is almost 
exclusively present, while the Upper Eggenburgian and Ott
nangian was, as far as accessible, eroded as a result of the 
Karpatian unconformity (Jificek 1978, 1983). ln the later 
folded Waschberg-Zdanice zone, the sedimentation took 
place in the outer shelf to the slope area in water depths of 
some hundred meters. Sometimes in this sequence flys
choid sediment structures were observed in outcrops and 
cores of wells in the Waschberg zone. 

This sediment type developed to the south to the "Sand
streifenschlier" of the autochthonaus and allochthonaus 
Molasse north and west of Vienna (Brix et al. 1977). A simi 
lar development with a Cibicides faufla was found in the 
Sakvice marls in the Pouzdfany and Zdanice unit (Stn3nik 
1980). We can follow this type up to Mikulov, Valtice and 
Lednice, where distal influence of delta Sedimentation with 
Silicoplacentina faunawas noticed (Jificek 1983). 

From the foredeep the Eggenburgian Sedimentation 
passed over into the forming Vienna Basin between Mistel
bach, Schrattenberg and Mikulov and advanced to the line 
Mistelbach - Zistersdorf to the south (fig . 4) . ln the nor
thern part the Sedimentation was_ concentrated in four de
pressions, e. g . Luzice, Kopcany, Stefanov and Senice. 

ln the Luzice depression the Eggenburgian sequence de
veloped in front of the TYnec-Steinberg flanks of the Kah
lenberg Flysch nappe. We can follow Eggenburgian sedi
ments in the wells from Hodonin to Luzice, to Bfeclav and 
to Reinthai to the southwest up to the Mistelbach block. ln 
this region the formation reaches its greatest thickness of 
nearly 600 m northwest of M istelbach . Towards the east it 
decreases and pinches out near Rabensburg at the Czecho
slovakian border. Through the traverse extending Kopcany 
channel to the east the Eggenburgian reached the area 
near the Klippenbelt (fig~ 4) . On its outside Eggenburgian 
has been proven in the Stefanoy depression in numerous 
exploration wells in the area of Stefanov and Petrova Ves. 
At the inner side of the area near the Klippenzof!e it was re
corded in the Senice depression in the wells of Sastin, Kov
alov, Laksarska Nova Ves and in Studienka 95 in the Levare 
depression . ln the whole region the Eggenburgian is repre
sented by basal conglomerates with Flysch or Trias carbo
nate components. The breccias in the area of Stilltried 
might be the terrestric southernmost equivalent. Large 
Pectin ids exist in the lower part of Eggenburgian, whereas 
the upper part consists of a huge sequence of Schlier sedi 
ments with Cyclammina praecancellata (see fig . 2) . The 
paleogeographic maps of Cicha (1965) and Kovac (1986) 
show that a connection of this Sedimentation area with the 
Tethys existed during Lower Eggenburgian and was subse
quently interrupted . 

2.2 Ottnangian 

The main problem of the correlation of sequences 
emerges in the in the Ottnangian, because Karpatian sedi
ments might be partly included. ln the Neostratatype area 
of Upper Austria the Ottnangian is represented by the ln
nviertel series (Pappet al, 1968). Herewe find the following 
sequence from the bottom to the top : marine Vöckla beds 
with Schlier sediments and sands with Cibicides-Eiphidi
um, Atzbach sand, Ottnang Robulus Schlier, Ried Rotalia 
Schlier, glauconitic series with Mehrnbach , Braunau and 
Treubach sands with reduced marine fauna and finally 
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brackish Rzehakia beds ( Braumüller 1961 ). Below this se
quence Hall Cyclammina Schlier emerges, whereas above 
it the "Obere Süßwassermolasse" occurs, which is 
ascribed to Karpatian by Cicha (1967) . lf we correlate this 
region with the Vienna Basin, Hall Schlier corresponds to 
the sediments of Lower Luzice Eggenburgian Schlier 
(Ji'ffcek 1978). On top of it the 10 to 150m thick Stefanov 
and Hodonfn sands appear, which could be compared with 
the Vöckla and Atzbach beds. Above them in the whole 
area of Hodonfn and Luzice, Robulus Schlier of Upper 
Luzice beds follows, which is replaced laterally by the Cibi 
cides - Elphidium Schlier near TYnec. 

ln the uppermost part of the Ottnangian, "Fischschlier" 
and the Silicoplacentina horizon are developed, which 
could be equivalent to the Ried Schlier because of the un
certain classification of the glauconitic series in the Vienna 
Basin. However, on top of the Silicoplacentina horizon ma
rine Karpatian occurs here. 

ln the Molasse zone the Ottnangian on the SE-flank of 
the Bohemian Massif is represented by the Robulus Schlier 
(fig. 5) . lts deposition area extends to the north up to Wil 
dendürnbach - Mikulov, where the complete Eggenbur
gian is still present. ln South Moravia the Rzehakia beds, 
which contain a Lower Karpatian fauna (Ji'ffcek 1983), ap
pear above the glauconitic sands and clays of the Lower 
Eggenburgian. Therefore, a hiatus is presumed which in
cludes the rest of the Eggenburgian, the Ottnangian and 
sometimes also the Lower Karpatian on the northwest ba
sin termination (Ji'ffcek, 1983). 8oth, the sedimentologic de
velopment and the formation thickness allow the combina 
tion of the Oncophora beds and the Rzehakia beds to one 
unit (fig. 6). Therefore we realize the problern of formation 
classification as a palaeontologic one. 

Along the line Mistelbach, Schrattenberg, Mikulov there 
was a broad connection of the foredeep with the Vienna 
Basin . 

The paleogeography of the Ottnangian Upper Luzice 
beds concentrates in the Vienna Basin on the four above 
mentioned depressions. ln the area near the Klippenzone, 
thin Ottnangian appears in the depression of Senice with 
Stefanov sands and thin pelite sediments on top . The same 
sediments obtain a thickness of 600 to 700 m in the Stefa 
nov depression on the opposite outer side of the Klippen 
zone up to Gbely. ln this development the Ottnangian adv
ances through the transverse Kopcany channel into the 
Luzice depression, where the Luzice Schlier is separated by 
the Hodonin sands into an Eggenburgian Schlier with Cyc
lammina and an Ottnangian Schlier with Robulus. From this 
depression , which extends to the Mistelbach block (fig. 5), 
the Ottnangian transgresses along the Tynec-Steinberg line 
on the Flysch of the risen front of the Greifenstein nappe 
(Ji'ffcek 1978). There it reaches the maximum thickness with 
800-900 m. ln the opposite direction to the northwest, the 
marine Ottnangian is proven in wells near Lednice east of 
Mikulov, where it overlies thick Eggenburgfan Schl ier. 
A distinct regression appears towards the end of the Ott
nangian. lt is mostprobable that the uppermost part of the 
Sakvice marl in _the Pouzd'fany and Zdanice unit and the up
per part of the Zdanice-Hustopece beds in the Waschberg 
zone belong to the Ottnangian. 

2.3 The Bockfliess Beds 

A great delta complex is situated south of the Central 
Vienna Basin with a thickness up to 800 m east of Matzen 
(fig. 6) . lt developed out of the Luzice basin over the erod 
ing relief of the Alpine-Carpathian nappes, first across the 
Flysch , then onto the Limestone Alps. A river system 
brought the sediment input from the south. The water 
depth did not exeed 250m, the facies was brackish; salinity 
decreased towards the top of the formation , where total re 
gression and an unconformity can be observed. Because of 
its microfauna, it was thought to be Upper Ottnangian. 
However, a new investigation of the fauna is now under-
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way. Regarding the paleogeographic view, it is provisional 
ly parallelized with the Lower Karpatian in Czechoslovakia 
(fig . 6), although they might be identified as two different 
units in modern seismic profiles. 

2.4 Karpatian 

The beginning of the Karpatian is characterized by the 
prominent Older-Styrian folding, which caused the over
thrust of the Alpine-Carpathian flysch of the Penninicum on 
to the Eggenburg -Ottnang Molasse in Lower Austria and 
South Moravia. ln connection with this tectonic movement 
the Pouzd'fany, Waschberg and Zdanice zones were formed 
as the northwestern external zone of the mountain belt. On 
this occasion an enormous relief inversion developed; the 
flanks of the Bohemian Massif were t ilted to the southeast, 
and progressively younger sediments of the marine Karpa 
tian and Rzehakia beds transgressed to the northwest. Af
ter a decrease of the pressure of the Pannonian plate and 
the termination of the thrust movement from the southeast 
against the Bohemian Massif, the whole region reacted 
with an uplifting. This movement caused the regression of 
the sea from west to east and to northeast. lt was in this 
way that the "Obere Süßwassermolasse" in Upper Austria 
was formed . ln Lower Austria the sea regressed to the_line 
Tulln -Eggenburg and covered most of the Waschberg, Zda
nice and Flysch units (fig. 7). This sequence is partly pre
served in the Korneuburg basin , in the area up to the Aus
trian-Czechoslovakian border and in the Southern Moravian 
graben region. Towards the end of the Karpatian, Sedimen
tation moved back to the northeast and continued in the 
Laa basin and the connected northern Vienna Basin . 

On the base of the Karpatian we can place the Rzehakia 
beds of the foredeep (fig . 6). Their brackish sediments 
reach in some areas the basis of the Lower Badenian as 
equivalent to the marine, more then 1 000 m thick beds of 
the Laa formation. ln the wells close to Dunajovice near the 
Austrian-Czechoslovakian boundary the Rzehakia beds de
velop into Congeria beds and Ammonia sands, in whose 
marly layers a fauna of Karpatian age with Cyclammina car
patica and Uvigerina primiformis was found. 

Similar confusions of Rzehakia beds with marine Karpa 
tian sediments are known also from the Southern Slovakian 
area, the Salgotarjan basin, Lwow area (Lemberg, USSR) 
and from Georgia (USSR) . lt was for this reason that Ji'ffcek 
(1975 - 1988) proposed to classify these deltaic and lagoon
al sediments as equivalent to the marine Karpatian . ln this 
case the assumption of a hypothetical brackish sea, ex
tending from Switzerland to the Aral region, is no Ionger 
valid (Papp 1948-1975, Schlickum-Strauch 1968, Cicha 
1967 - 1987, Ctyroky 1972 - 1982). . 

The progressive Karpatian transgression in the foredeep 
of Lower Austria and South Moravia in the northwest direc
tion can be observed because of the disappearance of the 
different units, first of the thick Rzehakia beds (fig. 6). Then 
the Congeria and Ammonia sands disappear, which were 
recorded on top of the Eggenburgian in the wells near Laa , 
Wildendürnbach, Nov'{ P'ferov, B'fezf, Dolnf Dunajovice, Mi 
kulov up to Nesvacilka . • 

From Hrusovany and Zidlochovice to the basin termina
tion pelitic sediments of the marine Middle Karpatian are in 
contact with this Eggenburgian. On the border of the fore 
deep, the Upper, Uvigerina bearing sandy-shaly Karpatian 
almost touches the underlying Eggenburgian (fig . 7) . ln its 
continuation to Moravsky Krumlov and Brno-Useri , only the 
Rzehakia beds appear. ln the past these were thought tobe 
of the same age. The greatest subsidence and Sedimenta 
tion rate took place east of Laa where the predominantly 
shaly sequence reached a thickness of around 1 100m. 

ln the northern part of the Vienna Basin , Sedimentation 
continued from the regressive Ottnangian to the Karpatian . 
The Karpatian started with a transgression and is divided 
into three substages . The sediments of the lower stage 
cover nearly the whole western part, the area of the Mistel -
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bach block, and extend from the north to the Levare graben 
to the southeast (fig . 7). ln the western part the Laa sandfa
cies is developed, which advances to Moravia as Tynec 
sand. On the Tynec-Gbely elevation it is replaced by marine 
Schlier sediments, which surround the whole northern part 
of the basin into the depression of Senice. Near the Little 
Carpathians the marine Schlier sediments of the Laksary 
beds are underlain by the Jablonica conglomerate. 

ln the Middle Karpatian thick delta sequences were deve
loped, which surrounds the Slovakian part of the basin 
from Gbely to Studienka as Sastin sands. The course of the 
rivers was directed from south to north .ln the Upper Karpa 
tian nearly the whole area of today's Vienna Basin was co
verred with sediments. The largest basin subsidence shift
ed during the Karpatian from the eastern part of the basin 
to the middle part near the Austrian-Czechoslovakian bor
der (compare fig. 6 and 7). The western part was uplifted 
and erosion and non deposition took place from Matzen to 
Zistersdorf in the area NW of the Spannberg ridge (fig. 7) . 

The vertical profile in the Slovakian part shows a se
quence of 600-900 m Laksary Schlier sediments of the 
Lower Karpatian, then the 100- 400 m thick brackish to lim
nic Sastin sands of the Middle Ka rpatian and at last the 
marly-sandy 1 000 m thick marine to brackish Zavod forma 
tion of the Upper Karpatian (fig . 7). 

The Bockfließ beds in the Austrian part of the basin 
correspond perhaps with the Lower Karpatian in Slovakia 
(fig . 6) . The younger Gänserndorf beds are a limnic-terres
tric sequence south of the central reg ion of the basin with 
a thickness of 400 m near Rabensburg in the northeastern 
corner of the Austrian part and more then 500 m near 
Gänserndorf. Sandstones, conglomerates, coloured clays
tones with evaporite layers tagether with a limnic-terrestric 
fauna and Characeae bearing layers are characteristic and 
can be compared with the Middle Karpatian in the Slovak
ian part. 

The Aderklaa beds developed continuously from the un
derlying Gänserndorf beds and transgressed 30 km to the 
south. The sand-shale sequence presents a delta complex 
with the terrestric part between Schwechat and Hainburg 
in the south, the delta plain area in the region east of Vien 
na up to the Matzen field, the delta front in the Matzen Za 
vod area and the delta slope in the central, Slovakian part 
of the basin . The limnic brackish facies and fauna in the 
southern part correlates with the limnic-brackish Lab (os
tracode) beds of Upper Karpatian in the south Slovakian 
part of the basin. 

On top of the Lower Miocene sequence, in a period of 
nearly total regression in the basin , the fluviatile Aderklaa 
conglomerates appeared in the area east of Vienna up to 
Gänserndorf and the Little Carpathians. lt covered an area 
of 350 km 2 and f illed the relief mainly with components of 
the Limestone Alps from southwest up to a thickness of 
350 m. Little conglomerate complexes on the western and 
southeastern border of the basin correspond to it. 

3. Middle Miocene 

At the beginning of this period the tectonic style 
changed from thrusting and normal faulting to strike slip 
movement. Because of the oblique collision of the Alpine
Carpathian nappe system with the Variscan Bohemian 
Massif, the thrust movement ended from west to east 
(Jiricek 1979). 

ln the Molasse zone west of Vienna, the latest overthrust 
is found in the Ottnangian , in the Was.chberg zone in Lower 
Austria during the Karpatian, in the Zdanice unit in South 
Moravia at the end of the Karpatian, in North Moravia in the 
Lower Badenian. 

The Waschberg, Pouzdi'any and Zdanice units rose and 
began to be eroded. ln the remaning Molasse foredeep, the 
last sedimentation period began for a short time. From the 
Mediterranean region across the Styrian Basin and Burgen 
land, the north part of the Vienna Basin with continuous 

sedimentation was again connected with the Tethys from 
the beginning of Badenian. 

ln the Vienna Basin an enormaus relief inversion took 
place as a consequence of the change of the tectonic style. 
At the sametime the majorfault systems - Schrattenberg, 
Steinberg-Zistersdorf, Lanzhot, Kuty and Laksary - were 
created . 

3.1 Lower Badenian 

The Lower Lagenid zone sequence started with block 
breccias and conglomerates, which document the uplift of 
the neighbouring Alpine-Carpathian Flysch and Waschberg 
Zdanice zone and their erosion . The predominantly sandy 
beds are interbedded w ith shales ma inly in the area south 
west of Laa. Across the region between Mistelbach up to 
Hustopece, the Vienna basin was connected with the Sedi
mentation area of the reamining Molasse foredeep across 
the Wachberg- Zdanice unit (Grill1958, 1961), (fig. 8) . The 
sedimentation area extended in Lower Austria to the south
west near Krems, where the outcropping sediments are 
called Grund beds. The sequence started with basal sands 
overlain by lithothamnium limestones. The main part is built 
by Tegel. From the Lower to the Upper Lagenid zone the 
change of the tecto,!1iC style continued . The Molasse Basin, 
the Waschberg - Zdanice zone and the western and nor
thern part of Vienna Basin were uplifted and began to be 
eroded after regression of the sea took place . The Sedi
mentation followed the new fault-formed NNE-SSW ba
sin axis and transgressed to the north and to the south (see 
f ig. 8) . Towards the end of the Karpatian, Sedimentation in 
the northern part was marine, in the southern part limnic. 
During the Lower Badenian a reversal happened. Limnic 
Sedimentation took place in the north and marine in the 
south . We can observe the progressive transgression of 
younger and younger beds northwards on the older Lower 
Miocene. The thick sequence of the central Moravian deep 
consists mainly of " Tegel". To the south a delta complex 
developed in the region Aderklaa, Matzen, Gajary west of 
Malacky. 

3.2 Middle Badenian 

The uplift .of the western region - Molasse foreland, 
Waschberg-Zdanice zone and the western and northern 
border of the Vienna Basin - still continued and the area 
became dry land, except the northern part araund Opava. 
The width of the Vienna Basin reached its maximum exten
sion in the Austrian part, which can be seen still today 
(fig. 8) . This is a result of the high stand of the global eus
tatic sea Ievei (Kreutzer 1986). 

A river system, the so-called " Ur-Donau" , proceeded 
along the dry Molasse zone from the west through the 
Zaya-Graben into the Vienna Basin and established a large 
delta system. The Zaya Graben was developed above an old 
west-east Variscan graben structure of the underlying Bo
hemian Massif, which showed subsidence activity again 
from this time up to the Pannonian. The great delta com
plex progressed from west to east and covered nearly 30 
percent of the whole basin in marine facies in the area of 
Pirawarth, Matzen, Gänserndorf, Suchohrad, Jakubov, Vy
soka and Gajary to the southeast. 

ln the northern part a regression took place, and a delta 
complex advanced southwards jnto the basin (Jii'icek 1975). 
ln the lower part the lagoonal Zizkov beds were deposited 
and the sequence was finished with the Lab sands. 

Lithothamnium Iimestones are characteristic sediments 
in the shallow water areas at this time. They were built at 
the upthrown side of the Mistelbach block at Schratten
berg and Lednice in the north and at the Steinberg in the 
middle part of the basin, as weil as on the Matzen anticline. 
ln the southeast 100m thick bioherms overlain by clays
tones grew in the Lab area south of Malacky. The Hainburg 
and the Leitha mountains north of Eisenstadt are covered 
with tens of meters of this limestone. 
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The transgression reached the southernmost part of the 
basin, from where another delta complex advanced to the 
north to the region Schwechat-Hainburg. 

3.3 Upper Badenian 

in this time the transgression reached the northernmost 
part of the basin, where it covered the Ottnangian and Eg 
genburgian beds. The lower part, especially in the south, is 
characterized by marine claystones, sands and lithothamni 
um Iimestone beds of the Bulimina zone . in the upper part 
marine and brackish sands of the Rotalia zone dominate. 
Towards the end of the Badenian a reduced fauna ap
peared together with a partial regression , which can be ob
served at the line border of the basin . 

4. Upper Miocene 

in this period the separation of the Paratethys from the 
Mediterranean Sea and the transformation to a brackish 
continental sea occured. 

4.1 Sarmatian 

The lowest part is characterized by the above-mentioned 
regression and the locally developed coloured limnic beds 
(Carychium beds) . They cover nearly the whole Czechoslo
vakian part of the basin up to Malacky, Lab and Vysoka (Ji 
ricek 1975) .Here we can observe the transition to the brack
ish beds, which are developed mainly in the Austrian part. 

in the central part of the basin we assume continuous 
Sedimentation across the Baden/Sarmat boundary. The 
brackish sand-shale sequence transgressed across the un
derlying different facies areas (zone with !arge Elphidiae). 
Above that the sandy zone with Elphidium hauerinum fol
lowed and then the sand -clay sequence with Protoelphidi
um granosum (fig . 2). The sediment input was brought 
mainly by the big delta system out of the Zaya graben, 
where residual Sarmat sediments were found up to Holla 
brunn in the west (fig . 9). Two smaller deltas filled the basin 
from the north near Uherske Hradiste and the south near 
Wiener Neustadt. At the end of this sequence a partial re
gression occured. The three depocentres occur near Hod
onin, Zistersdorf and east of Schwechat. 

4.2 Pannonian 

After the regression phase at the Sarmatian/Pannonian 
boundary, which can be observed at the basin border, a last 
transgression took place. The Paratethys was divided into 
the western kaspibrackish to limnic Pannonian Basin, the 
central halfbrackish Pannonian Basin and the eastern 
brackish area . At this period the Vienna Basin was a bay, si
tuated northwest of the Pannonian Basin, and filled by the 
former delta systems especially by the Zaya graben delta 
(fig . 10). 

The uplift and erosion of the Alpine orogene caused 
block-breccias in the south and thick sand-gravel se
quences in the centre of the basin. The Pannonian se
quence consists also of sand, shale, silt and marly beds. in 
the northern part of the basin, in Hradiste graben the sedi
ments transgressed directly on the flysch. 

The depocentres near Zistersdorf and Schwechat were 
shifted to the west from Sarmatian to Pannonian time 
(compare fig. 9 and 10). 

4.3 Pontian 

This period is characterized by the regression of the half
brackish sea to Hungary. The sedimentation concentrated 
in a new axis near the southeastern borderline of the basin. 
south of Malacky, east of Schwechat and north of Wiener 
Neustadt (fig. 11 ). At the bottom, mainly in the Czechoslo
vakian part, the Dubi\any Iignite and above that the coal 
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series of zone F are developed, which reach also the the 
Austrian part. On top the transition to the bluegrey marl of 
the zone G followed, and finally the coloured, yellow brown 
clays of zone H. These are limnic to terrestric sediments, 
which originated in marshes. in the past zone F was classi
fied with the Upper Pannonian and zones G- H into the 
Pontian (Buday 1960) . The stage boundary was placed 
deeper, because of the discovery of the brackish Pontian 
Ostracods. The coloured series of zone H were classified 
into the Dacian (Jiricek 1975). The Pontian was expanded at 
the whole zones F to H because of the division in three 
parts in the Dacian Basin and the discovery of vertebrate 
fossils in the coloured series in the Austrian part (Papp 
1975). 

5. Pliocene 

The Iake Sedimentation withdrew from the Vienna Basin 
to the southeast towards Hungary. in spite of the continu
ous uplift of the Alpine-Carpathian orogene with the Vienna 
basin, some areas in this basin were still sinking . Therefore, 
the drainage system of the Alpine Molasse zone - the Da
nube river - formed, away from the Zaya graben, a new 
channel in today's southeern position . in the Vienna basin 
200 m thick, coloured claystones were classified into the 
Dacian, the sands and coal bearing clays above zone H 
near Studienka and the river gravels, sands and Iignites 
near the Little Carpathians in the Rumanian (Jiricek 1975). 

6. Pleistocene 

This has left fluviatile gravels and sands near the rivers, 
Loess and aeolian sands elsewhere, and alluvial fans near 
the Eastern Alps, the Leitha mountains and the Little Car
pathians. 
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Abstrakt 

V praci jsou predlozeny prve 
mapy mocnosti miocenu pro 
celou videnskou panev a sou
sedni molasovou z6nu. Auto
chtonni eger je jen na rakou 
skem uzemi. Jeho alochtonni 
cast tvori supiny ve waschber
ske z6ne, pouzdranske a zda 
nicke jednotce. Sedimenty eg 
genburgu jsou typicke jak ve vi 
denske panvi, tak i v molase. 
Pouze s ottnangem jsou tezkos
ti , nebof rzehakiove vrstvy jsou 
spise korelovatelne s karpatem. 
Ve spodnim badenu bylo jasne 
spojen i mezi videnskou panvi 
a molasou . Od stredniho bade
nu do pontu existovalo toto 
spojeni pouze s rakouskou mo
lasovou z6nou . 

Zusammenfassung 

Die vorliegende Arbeit be
schäftigt sich mit der paläogeo
graphischen Entwicklung des 
miozänen Wiener Beckens. 
Diese Region zählt zu den älte
sten Erdölprovinzen Europas 
und zu den am intensivsten un
tersuchten . Die Verbreitung , 
die Mächtigkeit und die fazielle 
Ausbildung der einzelnen For
mationen stehen in direktem 
Zusammenhang mit der tekto
nischen Entwicklung des Al 
pen-Karpatenbogens in diesem 
Abschnitt. Drei Stufen können 
unterschieden werden : Im älte
ren Miozän entstand das Wie
ner Becken am Rücken des 
nordwärts wandernden Dek
kensystems und war ein Teil 
bereich der nördlich davon sich 
erstreckenden Molassevortiefe. 
Der Wechsel zwischen mariner, 
brackischer und limnisch-flu 
viatiler Sedimentation spiegelt 
die bewegte tektonische Ent
wicklung des Untergrundes w i
der. Ab dem Mittelmiozän war 
die Deckenbewegung beendet 
und es folgte das Pull 
apart-Stadium der Beckenent
wicklung . Dies war von starker 
Absenkung und hoher Sedi 
mentationsrate gekennzeich
net. Große Deltasysteme füll 
ten langsam das Becken, des
sen Ablagerungsmilieu sich von 
vollmarin zu brackisch änderte. 

Im oberen Miozän verursachte 
die starke Hebung der Alpen 
und Karpaten grabenähnliche 
Bruchstrukturen. Die verstärkte 
Erosion des Reliefs bewirkte 
Grobschüttungen, die das ge
samte Becken mit limnisch-flu 
viatilen Sedimenten bedeckten. 

THE LOWER PANNONIAN SANDS 
AND THE PANNONIAN-SARMATIAN BOUNDARY 
IN THE MATZEN AREkb F THE VIENNA BASIN 

N. Kreutzer, ÖMV Aktiengesellschaft, Wien, Austria 

Based on the paleoecolqgy of foraminifera and on geolo
gy, investigations by R. JIRICEK (1978, 1985) in the czecho
slovakian (and austrian) part of the Central Vienna basin re
sulted in a predominant deltaic nature of the gas bearing 
Upper Sarmatian and Lower to Middle Pannonian sand 
(gravel) - shale (clay) succession . A fingerlike distribution 
of several distinct NW-SE and N-S oriented sand and grav
el beds of the Pannonian attaining a m~J:<imum thickness on 
the ends, has been compared by R. JIRICEK with the mod
ern birdfoot delta of the Mississippi river. These Pannonian 
fluctuating deltaic sand Iobes of an ancient Danube river 
mouth are characterized by a fauna pointing to a lower sal
inity or fresh water in the sands than in the surrounding la
goonal shales or clays, eroding sometimes deeper shale 
layers, for instance of the Pannonian - Sarmatian boun
dary. On the contrary, other oriented sandbars containing 
the same faunal content as the surrounding shales, are not 
of deltaic origin. By compaction of the shales during burial, 
structural highs have been developed in the sand Iobes and 
gas reservoirs , now gas storage deposits, hav~ .been creat
ed with different gas-water contacts (R . JIRICEK, 1978, 
1985). 

A possible deltaic origin of the brachyhaline Sarmatian in 
the Matzen area has been indicated by N. KREUTZER 
(1974) . Three conspicuous channellike trends of sands with 
basal extratorrnational alpine carbonate gravels, laterally 
and basally sharp bounded, exist in the 3rd/4th, 6th and 7th 
Sarmatian w~ich are characterized by transgressive SP-Iog 
shapes (L. KOLBL, 1953, H. WIESENEDER, 1959, N. KREUT
ZER, 1974). These partly meandering trends with a pendu
lum effect point to a sediment transport from the nor
thwestern Molasse zone to south into the Central Vienna 
basin . The Lower Pannonian sand Iobes in the Matzen area 
show a similar pendulum effect of the several NW-SE 
oriented and lensoid-shaped sand-and gravel beds, sepa
rated by shale or clay layers (Fig . 1 ,2) . The variation of the 
gross-and the net thicknesses is considerable in the flanks 
of the 5th, 4th and 3rd Lower Pannonian, accompanied by 
erosional effects on the basis of the 5th and 4th, but de
creases upwards in the 2nd and 1st Lower Pannonian. The 
boundary between Pannonian and Sarmatian, also very 
sharp within 1 m due to the faunal content, is generally 
a conformity within shale (clay) beds, containing numerous 
and regionally correlatable E-log resistivity markers. lf sand 
Iobes of both the 5th and the 4th Lower Pannonian become 
very thick and sharp based (channels), they have both 
eroded this boundary in numerous but small places in the 
whole Matzen area similar as in Czechoslovakia (Fig . 3- 8). 
The 4th Pannonian could erode this boundary, however, on
ly in the shaly flanks of the 5th Pannonian! ln other places 
resedimented shales seem deposited below the 4th and 5th 
Pannonian. Erosional effects on the basis of the 3rd, 2nd or 
1st Lower Pannonian, however, could not be detected. lm
portant gas reservoirs, now gas storage deposits, are con 
tained in the 3rd and 4th Lower Pannonian of the Matzen 
field . Basedon the investigations by R. JIRiCEK, these sand 
Iobes in the Matzen field should be also of deltaic origin, 
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