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Geological setting 
The Vienna Basin is of rhombohedral 
shape, str ikes rough ly sou thwest -
n ortheast , is 200 km long and up to 
55km wide, and extends from Gloggn i tz 
(Lower Austria) in the SSW to Napajed l  
in  Czekia in  the N N E .  The weslern bor
der is  bou nd to the south by the mor
phological eastern margin of the Nor
thern Alps (represented by several Alpi
ne  tectonical un its: G raywacke Zone, 
North ern Calcareous Alps, Flysch Zone) 
and to the north by the Waschberg Zo
ne ln the east i t  is bordered in the south 
by the h i l ls of the Rosal iengebirge and 
the Le ilhagebirge, and in  the norlh by 
the Li ttle Carpath ian Mountains ;  al l 
lhree mountain ranges are part of lhe 
Alpine-Carpathian Central Zone 
The basement of the basin is also com
posed of the above-mentioned Alpine
Carpathian nappes. The Neogene sed i 
ment f i l l ing of the basin reach es a th ick
ness of up  to 6000m.  I I  is parl of the Pa
ratethys (Central Paratethys) , with an 
evolut ion separated from that of the Me
d i terranean .  Th is is also expressed by 
d ifferen t b iostrat igraphic stages (e g . ,  
RÖG L  & STE I N I N G E R  1983;  SE N ES & 
STE I N I N G E R  1 985;  STE I N I N G E R  et al . 
1 988; BALDI  1 989;  STE I N I NG E R  et al . 
1 990; fig . 1 ) .  
The  en enchelon fau l t  pattern  with in the 
basin and lhe sigmoidal  shape of the 
faul t  system ,  for example, point to a for
mation as a pul l-apart basin along a 
northeast-str ik ing , lefl-sl ip fau l t  zone 
(ROYDEN 1988; WESSELY 1988). Basi n 
exten sion and sed imentation began in 

Karpatian t ime as supposed by STE I 
N INGER et al . (1 986, p .  295),  but  was 
restricted to the northern part (north of 
the Dan ube) On ly d ur ing the Badenian 
also the southern part was included and 
the f inal shape of the basin was rea
ched.  The various fau lt structures crea
ted a complex pattern of horsts and 
trou ghs. Especially at the weslern bor
der of the basin ,  relatively upl ifled 
blocks occur ;  these are separated from 
the deep depressions located in the 
east along major fau lts (e.g . M i stelbach 
block along the Stein berg fau lt in the 
northern ,  Mödl ing block along the Leo
poldsdorf fau l t  in the southern basin fig .  
2) . This d ifferentiat io n ,  Iogether  wilh ra
pid changes between Irans- and reg res
sion s (RÖGL & STE I N I NG E R  1983) , 
caused deposition of var ious sed iments 
depending on distan ce from land and 
on position of the particu lar b locks. 
The pre- Baden ian sediment fi l l i ng was 
high ly terr igenous, coarse in marg inal  
positions and more pelit ic in th e deeper 
parts. For the f irst t ime dur ing the Ba
denian , a ful ly marine sed imentation in 
the whole basin occurred.  These sed i 
ments consist not on ly of  clastics bu t  
also carbonates were deposited .  Th is  
facial development with local coral reefs 
and widespread cora l l ine algal I imesto
nes is restricted to the Badenian . Du
r ing the Sarmat ian ,  a reduction in sal in i 
ty al ready started lead ing to non -marine 
and subsequently con t inental condi t i 
ons in  the Pannonian-Pontian (compare 
chapter A5) .  
The Eisenstadt Basi n has a triangu lar 
shape and is bordered in the east by 
the Auster Höhenzug ,  in the north by 
the Lei thagebirge, in the west by the Ro
saliengebirge, and in the sou th by the 
Brenn berg (see fig . 1  in ch apter A5). l ts 
maximum d imensions are approx. 20  



by 20 ki lometers. lt is con nected to the 
Vienna Basin by the " Wiener Neustäd· 
ter Pforte" ; the subsurface separation 
from the Vienna Basin is represented by 
the cont inuation between the Rosal ien
and Leithagebirge. l ts Ieetonic and sedi
mentary h istory is very simi lar to that of 
the southern Vien na Basin and therefo
re i t  is considered as a subbasin of the 
former. 

Facial development during 
the Badenian 

Condi tions for Carbonate sedimentation 
and g rowth of coral bu i ldups were fa
vou rable only dur ing the Badenian sta
ge. Th erefore, the d evelopment and fa
cial d istr ibu tion for th is period should 
be discussed in more d eta i l .  Because of 
s imi lar development and d i rect con nec
t ion , the Vienna and E isenstadt Basin 
wil l be described together. 
The general biostratigraph ic classificati
on (PAPP et al. 1978; fig .  1 )  in to Lower 
Badenian (Lower and U pper Lagen id 
Zone), M idd le Bad en ian (Spiroplectam
mina Zone) and U pper Badenian (Buli
mina-Bolivina Zone, Rotalia Zone) is ba
sed on typical foramin iferal assembla
ges, reflecting in fact an ecostratigra
ph ical sequence. Besides these assem
blages, p lanklonie foramin i fers and cer
tain benthic g roups are also of special 
importance, e.g . uviger in ids,  bolivin ids, 
and some species of the larger foramin
fer Heterostegina (e.g . ,  STE I N I N G E R  
1 977; PAPP, C I C H A  & CTYROKA 1 978; 
PAPP et al. 1 978; PAPP & SCH M I D  
1 978 ; PAPP 1978) .  The sediments ot the 
lowermost Bad enian (Lower Lagenid 
Zone) are confined to the northern Vien
na Basin .  
Du ring the U pper Lagen id Zone, Sedi 
mentation is fu l ly  d eveloped in the enti
re basin .  At the same time marine sed i-
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mentation starts in the E isen stadt Ba
sin .The facial development rough ly re· 
flects a d istinction between marg inal 
and central facies: 

* The basinal facies is characterized by 
the Baden Tegel ,  a marl with variable 
sand and clay content. l n tercalated in to 
the marls are sandy layers. Th is material 
i s  Iransported from marg inal  sou rces. 
These marls and sandy in terbeddings 
are h igh ly fossi l i ferous, conta in ing an 
extremely r ich micro- (foraminifers, 
ostracods) and macrofau na (especial ly 
mol lusks, but  also f ish teeth ; camp. 
PAPP et al . 1 978), weil documented sin
ce the 19th century (e.g . D ' ORBIGNY 
1 846; REUSS 1849; KARRER 1861 ; 
HÖRNES 1 856, 1 870; HÖR N ES & AU I N
G E R  1 879). The depositional  depth of 
th is fine-clastic material can be in te rpre
ted as being not deeper than 50 · 1 00m 
(PAPP & STEI N I N G E R  i n :  PAPP et al . 
1 978 : 140) or 1 00 · 200m (TO LLMAN N 
1 985:  500). Although subsidence of the 
basin dur ing the Baden ian was very ra
pid , this relatively shal low-ater depth 
can be explained by a high sed i mentati
on rate lead ing to a sediment accu mu
lat ion of approx. 1500 m in  the central 
basin d u ring the Badenian (e.g .  WES
SELY 1 988: 342) . l n  the Eisenstadt Ba
sin th ickness of the Baden Tegel is di ·  
st inct ly less. 

* A much more complex facies pattern 
is developed along the basin marg ins  in 
dependence an the h in ter land and coa
stal morphology. ln general ,  the we
stern border of the southern Vien na Ba
sin is  h igh ly  influenced by the clast ic se
d iment inf lux from the Northern Alps. 
Araund the Leithagebi rge, which repre
sented an island , a chain of is lands or a 
shoal d u ring the Badenian,  and along 
the Auster Höhenzug ,  autochthonaus 
carbonate sed iments dom inate 
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Fig . 2: Geological section through the Vienna Basin (after WESSELY 1 983: pl 3; modified). 
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i rrespective of sometimes th ick basal 
transgressive sed iments). 

The coastal development along the we
stern marg in  shows strong fluvial inf lux 
at some locations, expressed by th ick 
conglomerates dominalad by material 
derived from the Northern Calcareous 
Alps as weil as the Flysch Zone (Baden 
(Vöslau) Conglomerate ; comp. BRIX & 
PLÖC H I N G E R  1 988). l n  some places, 
steep rocky shores wilh l arge boulders 
are also preserved (e.g .W' Sooß, see 
Stop 1 1 ), while wide coastal or marginal 
areas are covered by san ds (Gainfarn 
Sands) with a rich and excel lently pre
served fauna .  These sands in tertingar 
with lhe Baden Tege l .  

The most widespread facies u n it along 
the Leithagebirge and lh e Auster 
Höhenzug as weil as at certain sites 
along the weslern margins of lhe Vien
na Basin (e.g .around Wöllersdorf) is the 
Leitha Limestone (compare chapter 
AS) . Th is u n i! is characterized by the oc
currence of cora l l ine algae in various 
growth forms, represenl ing rhodol ile fa
cies or a maerl type. Coral bui ldu ps of 
l imi ted size are developed only locally. 
Such bu i ldups are rare along the we
stern margin of the Vienna Basin due to 
lhe h igh terr igenaus input and repre
sent only small patch reefs (comp. Stop 
1 1 ) .  Along the Au ster Höhenzug no si
gn ificant coral sett lement is developed 
(or preserved); organic bu i ldups are 
predominant ly made up of bivalve beds 
accompanied,  in some places, by co
rais (comp. DULLO 1 983: 37). The best 
d eveloped coral bu i ldups are present  at 
lhe sou thern tip of the Lei th agebi rge, 
where lhe I imestones reach the greatest 
spatial exten l  and the th ickest sequen
ces (about 50m) .  H ere, due to lhe island 
posilion ,  no major terrigenaus infl ux  re
stricted coral g rowth . On the contrary, it 
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can be assumed !hat water currenls or 
relatively strong waves with ample food 
supply favoured lhe i r  g rowth at lhe 
southern t ip of lhe Lei lhagebi rge. 

Stop 1 1  

Locality 
Raadeut Sooß-Lindkogel 
Topography 
Outcrop along the foresl road from 
Sooß to Sooßer Lindkogel (fig .  4) ; Map: 
ÖK 1 : 50.000, Sheel 76 Wiener Neu
stadt .  
Stratum 
Leitha Limestone (overlying Hauptdolo
mile). 
Age 
U pper Lagenid Zone (BRIX & 
PLÖCHINGER 1 988) - Bulimina-Bolivina 
Zone (?); u nderlying Hauptdolom ite 
(Late Triassic). 
Description 
a) The outcrop alon g the roadcu l shows 
- from wesl lo east - a bedded dolomile, 
main ly composed of Iaminated beds re
flect ing algal stromatolites. These beds 
dip al an angle of approx. 40° towards 
E - NE and represenl Late Triassie 
H au ptdolomile. 
This regularly bedded dolomile is in ter
rupted to lhe east by a breccia of !arge 
dolomite bou lders (up lo m3 size) in
terspersed with g rave l ;  a f ine-g rained 
matrix is. in  general. lackin g .  All consti
luents of lhe breccia are very angu lar to 
subangu lar ;  one of lhe !arge compo
nenls contains a megalodont id bivalve. 
M ost of the !arger fragments are intensi
vely bored by chemically boring bival
ves. Because of lhe !arge d i mensions 
some of the bore-holes can probably be 
attri buted to Lithophaga anti/larum 
D ' ORBIGNY 1 842 (comp. KLEE MAN N 
1 980). Others were produced by a 
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Gastrochaena species, probably rela
ted to G. gigantea DESHAYES 1830 
(PI LLER & KLEEMAN N 1991 ; P I LLER & 
VAVRA 1991) .  The larger boulders are 
bored exclusively an the exposed surfa
ces, showing that the large fragments 
were not tu rned over after being deposi
ted . 
A few decameters eastward ,  a mono
m ictic breccia  is present with angular to 
subrounded dolomite components rea
ching a size up to more than 10cm. The
se finer-grained breccias are bedded 
an a decimeter scale and the beds d ip 
between 1 0  - 20° towards the east. Fur
ther to the east, or above these brec
cias, the roundness of the components 
increases in some beds and they repre
sent, partly polymictic, conglomerates. 
These finer-grained breccias and con
g lomerates show a clear increase in fos
sil content from west to east. At first only 
very thin crusts of coral l ine algae are 
developed araund the components; 
they become thicker to the east and the 
crusts also develop protuberances re
presenting rhodoliths or macroids with 
large nuclei (pl .  1 , figs. 1 -2) .  Additional 
encrusters besides coral l ine algae 
include acervul in id foramin ifers, serpu
l ids and bryozoans. Between the com
ponents, bryozoans, larger foramin ifera 
(Amphistegina, Heterostegina), calcitic 
bivalves (oysters, pectinids), and echi
n id fragments are present; coral frag
ments are rare. 
b) A few hundred meters down hi l l  along 
the road a very small outcrop of Leitha 
Limestone is visible; i t  represents a l i 
mestone composed of branch frag
ments of coral l ine algae (maerl type) ; 
small rhodoliths occasionally occur, in 
which the coral l ines are intergrown with 
acervu l in id foramin ifers. 
c) A more massive I imestone ou tcrop (at 

the moment very paar) is present fur
ther downhi l l  (between the first and se
cond turn of the road coming from 
Sooß). This ful ly cemented I imestone is  
composed of  larger coral heads (mainly 
Porites) encrusted by thin coral l ine algal 
crusts, serpu l ids, bryozoans, and sessi
le foramin ifers. Between the coral heads 
bivalve mou lds are abundant and echi
noids occu r. 

Algal flora 
a)The coral l ine algae of the breccias 
form only very thin crusts (main ly 
c 1 mm), are bad ly preserved and have 
not been identified up t i l l  now; however, 
at least Lithothamnion, Mesophyllum 
and Spongites have been detected .  
These th in  crusts are intergrown predo
minantly with sessile foraminifers (main
ly acervul in ids) ,  sometimes also with 
serpulids and bryozoans. ln the conglo
merates crusts become thicker (up to 
>5mm) and protuberances are develo
ped . The flora consists of Lithothamnion 
sp. . Palaeothamnium archaeotypum 
CONTI ,  Mesophyllum d iv. sp. , Litho
phyl/um sp. , Spongites anguineum 
(CONTI) ,  Spongites duplex (MASLOV) , 
Titanoderma cf. nataliae (MASLOV), Li
thoporella sp. Also fragments of genicu
late corall ine algae are present. 
b) The ma�rl-type is dominated by "Li
thothamnium ramosissimum (G U E M 
BEL) CONTI ", "Lithophyl/um ramosissi
mum (REUSS) CONTI",  Spongites alba
nense (LEMOINE)  and also several la
mellate Lithophyllum species. The rho
dol i ths or macroids are predominantly 
built by acervul inid foraminifers and co
ralline algae are often of minor impor
tance. 
c) The patch reef is dominalad by cru
stose coral l ine algae (encrusting corals, 
mol luscs, etc. ) ,  e.g . ,  Lithothamnion sp. , 
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Plate 1 
Fig . 1 :  Baden Conglomerate, showing wei l round ing components of the Northern Calcareous 
Alps encrusted by coral l ine algal and foramin iferal crusts. - Road cut Sooß -Sooßer Lindkogel 
(Stop 1 1 a) ;  pol ished slab ; 

Fig.  2: Thin section of the Baden Conglomerate of f ig .  1 .  - S 81/3/3; magnification : x21 .6 
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Mesophyllum sp. , Spongites duplex 
(MASLOV).  
Environment 

The western most outcrop (a) can be in 
terpreted as steep rocky shore of  the 
Baden ian Sea,  with Late Triassie Haupt
dolomite as coast-forming rock. Just in 
front a zone with larger bou lders, fal len 
down from the wal l ,  was developed . 
Water energy must be interpreted as ha
ving been moderate because both lar
ger boulders and smaller gravel are an
gu lar. 
The bedded monomictic dolomite brec
c ias east of these coastal boulders also 
reflect reworking of nearly autochtho
naus mater ial by a h igher degree of 
round ing ,  the polymictic con glomerates 
point to a (fluvial) Iransport of various I i 
thoiogie un its from the h i n terland . The
se beds d ip with a narrow angle to
wards the basin .  
The coral l ine algal debris I imestone of 
maärl type (b) reflects autochthonaus 
carbonate production with on ly l i ttle ter 
r igenaus inf lux and moderate energy 
condit ions. The area characterized by 
coral heads (c) can be interpreted as a 
smal l  coral patchreef. 
General ly the outcrops can be recon 
structed as having been located i n  a 
shal low-water coastal envi ron ment with 
a gentle morphology bordered by a 
steep rocky shore. This morphology, 
documented by some eievatians of do
lomites inside the Badenian sed iments, 
and the probable fluvial influence pro
duced the variety of facies: d ireclly re
worked dolom ites at the shore; polymic
tic conglomerates Iransported into the 
marine environment by a river and 
being subsequently intensively incru
sted by coral l ine a lgal  crusts; coral l ine 
algal debris sed iments, perhaps depo
sited in  small depressions, in areas pro-

Ieeted from terrigenaus influence; small 
coral patches on minor topog raphic ele
vations. 
Raterences 
BRIX & PLÖC H I N G E R  1 988; KLEE
MAN N 1980; P ILLER & KLEEMANN 
1991 ;  P ILLER & VAVRA 1 991  

Stop 12  

Locality 
Baden-Rauchstal lbrun ngraben 
Topography 
Abondoned quarr ies south of the road 
Baden - Gasthof Jägerhaus (fig . 4). The 
locality consists of 2 qu arry areas (up
per and lower quarry) wh ich are 
connected by a small path ;  M ap :  ÖK 
1 :50.000, Sheet 76 Wiener Neustadt. 
Stratum 
Baden Conglomerate, Leitha Limestone, 
" Bryozoan marl". 
Age 
Upper Lagenid Zone (PI LLER & VAVRA 
1991) .  
Description 
a) The u pper qu arry shows the fol 
lowing section (P I LLER & VAVRA 1 991 ) :  
* Basal sandstone (only parlly outcrop
ped) 
* Fine conglomeratic to coarse calca
reous sandston e (280cm) with cly
peastrid ech inoids in l ive position 
* Fine sands to sandy marls (250cm) 
with lebensspuren , ech ino ids, sandsto
ne concretions, an d a poor microfauna 
with foramin ifera (Ammonia beccarii, El
phidium crispum) and ostracods. Also 
the sku l l  of a sirenia ( Thalatosiren peter
SI) is reported from this bed . 
* Polymictic, weil rounded, bad ly sorted 
conglomerates (500cm) with internal 
su bparallel obl ique bedd ing  (20° SE) ,  
sometimes fin ing upward Besides tha
lassinoid lebensspu ren oysters and 
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pectin ids are common . 
.. Homogenaus conglomerate with s imi 
lar composi lion as below. 
• Marly coral l ine algal I imestone (badly 
outcropping only in the eastern part of 
the quarry) . 
b) The lower quarry shows the fol lowing 
sequence (P ILLER & VAVRA 1 991 ) :  
• Basal conglomerate (partly outcrop
p ing in th e eastern part of the quarry) .  
• Alternation of " Bryozoan marls" (mar
ly sands with bryozoan and larger fora
min ifera) with fine conglomerates. 
• Sandy coral l ine algal I imestones 
Fau n a  and flora 
a) Besides the fossils already mentio
ned (foramin ifera , ostracods, clypeaste
r id echinoids, siren ia ,  lebensspuren) ,  
the u pper quarry is weil known for its 
r ich mollusc fauna .  SCHAFFER (1 907) 
l isted the fol lowing genera :  Panopaea, 
Gastrochaena, Teflina, Venus, Pinna, Li
ma, Cardium, G/ycymeris, Pecten , 
Ostrea, Conus, Cypraea. Tritonium and 
Xenophora. 

l n  the basal beds coral l ine algae are ra
re and occur  as branch fragments or 
thin crusts on conglomerate pebbles or 
sand g rains. Mostly they are heavily da
maged and/or show d issolu tion featu
res. However, these con glomerates are 
the type locality of Archaeo/ithothamni
um /eithakalki described by CONTI 
(1946). On ly in  the u ppermost , eastern 
part a wei l preserved and diverse algal 
f lora is present .  
CONTI  (1 946) ment ioned: Lithothamni
um ramosissiumum. Mesophyflum inge
stum, Lithophyflum ramosissimum, L. 
pseudo-ramosissimum, L. Piai, L.  exi
guum, Melobesia sp. To th is floral I ist 
several taxa can be added , e.g .  Li
thothamnion operculatum (CONTI) ,  Pa
laeothamnium archaeotypum CONTI , 
Spongites duplex (MASLOV), Spongites 

microsporu m (MASLOV) . 
b) The " Bryozoan mar ls" of the lower 
quarry are not only weil known for their  
h ig h ly d iverse bryozoan fau na (Cyclo
stomata and Chei lostomata; VAVRA 
1974), but  also for larger foramin ifera 
(Heterostegina costata) , small brach io
pods, bivalves, decapod cru staceans, 
and an ech inoderm fauna,  consist ing 
not only of regu lar and i rreg u lar echino
ids but a lso of holoth ur ian sclerites 
(PAPP & KÜPPER 1953). 
Envi ron ment 
The different conglomerates and sand
stones of the upper qu arry poin t  to a f lu
vially influen ced Sed imentation , pro
bably to foresei beds of a delta (compa
re also PLÖCH I N G E R  & PREY 1974) . 
These conglomerates can be related to 
the fluvial Baden conglomerate of the 
Helenental occurr ing closeby. The over
lying coral l ine algal I imestones reflect 
autochthonaus carbon ate production 
and decreasing  terrigenaus i n flux  up
section . 
The " Bryozoa marls" of the lower quar
ry represent the bathymetric deepest 
parts of th is locality being in terbedded 
with cong lomeratic sandstones, which 
reflect the coarse si l iciclastic sed iments 
Iransported downslope Although the 
origin of the coral l ine algae in  these 
coarse-grained sed iments is not clear 
(autoch thonous vs. Iransported or igin) 
the occurrence of Heterostegina clearly 
points to a sedi mentation in the photic 
zone for the " Bryozoan marls"
References 
CONTI 1946; PAPP & KÜPPER 1953; 
PILLER & VAVRA 1991 ; PLÖC H I NG E R  
& PREY 1974; SCHAFFER 1907; VAVRA 
1974. 



Stop 13  

Locality 
Baden-Sooß Clay pi t  
Topography 
Clay pit (abandoned) for br ick producti
on between Baden and Sooß (approx. 
500f south of the town marg in ,  F ig .  4); 
M ap:  OK 1 : 50.000, Sheet 76 Wiener 
Neustadt. 
Stratum 
Baden Tegel .  Halostratatype of Badeni
an stage and type local ity of the Baden 
Tegel (PAPP & STE I N I NG E R  (in : ] PAPP 
et a l . 1978: 1 38 ff. ) ;  the eastern most part 
con sists of Sarmatian Tegel .  
Age 
U pper Lagenid Zone (the eastern most 
part Sarmatian). 
Description 
The large clay pi t ,  an area of several 
thousand m2and over 20 m depth has 
been abandoned for a few years, and 
weath er ing has increasingly obscured 
the outcrops. 
The main part of the pit is  made up of 
Baden Tegel .  l t  represents a grey-blue, 
plastic clay with in tercalated sandy 
layers and lenses. The clays are mainly 
massive; on ly occasional ly da f ine Iami
nation s occu r. These sediments, especi
ally the san dy layers and lenses, are ex
tremely rich in excel lently preserved 
fossils, conta in ing calcareous nanno
plankto n ,  foramin ifers, ostracods, mol
luscs, f ish teeth and otol i ths, sometimes 
also small fragments of badly preserved 
coral l i ne  algae. On the lowermost Ieve i ,  
now flooded by g round water, a layer 
with brachiopods ( Terebratula ma
crescens) and cru staceans was pre
sent.  The mol lusc fauna  (gastropods, 
b ivalves and scaphopods) is chatacteri
zed by infau nal elemen ts. Axial seg
ments of the gorgonian lsis melitensis 
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GOLDFUSS and small sol itary corals, 
e.g . Stephanophyl/ia, occu r very rarely 
(PI LLER & KLEEMANN 1 991) .  
Near the eastern margin of the p i t ,  clays 
with a completely different and restric
ted fauna are exposed . The faunal  asso
ciation mainly contains cerithi id gastro
pods and card i id b ivalves. 
Environment 
First of all a sharp differentiat ion bet
ween the Badenian and Sarmatian clay 
is necessary. Both are separated by a 
steep fault belang ing to the fau l t  system 
separat ing the marg inal blocks from the 
more downthrown , central u n its. 
The Baden Tegel represents a q u iet wa
ter environment where fine-g rained 
clays were deposited . This soft sed i
ment was inhabited by a d iverse infauna 
of  foramin ifers and mol luscs. The sandy 
layers and lenses reflect a stren ger terr i 
genaus influx easily exp lainable by the 
marginal basin posit ion of the outc.ro�. 
These sands were Iransported grav1tat1-
vely or reflect a very distal posit ion of a 
delta .  
The latter i n terpretat ion is supported by 
the occu rren ce of thick fluviati le cong lo
merates along the coast west and 
southwest of the town Baden (Baden 
Cong lomerate). The fauna in  the san dy 
parts is especial ly r ich in  fossils �nd 
contains associat ions point ing to a diffe
rent environment .  The depositional 
depth of the clays may be reconstructed 
at 50 - 1 00m (STE I N I N G E R  & PAPP 1n :  
PAPP et  a l .  1 978: 140) or 1 00 - 200m 
(TOLLMANN 1 985: 500). 
The sands or iginale from shal lower are
as as demonstrated for example by the 
oc

'
currence of smal l  fragments of corall i 

ne algae and by the larger foramin i fers 
Amphistegina, Heterostegina and Bore
fis melo, as weil as abundant Elphidiurr: . 
The frequent occurrence of planklon ie 
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foramin ifers and calcareous n anno
plan kton in the clays reflects open water 
conditions. 
Aalerences 
PAPP et al. 1978; P ILLER & KLEE
MANN 1 991 ; TO LLMANN 1985. 

Stop 14 
Local ity 
" Fenk" Quarry/Burgenland 
Topography 
A g roup of abandoned I imestone quar
r ies in  the Kalkofenwald approx 1 400m 
N N W  of Großhöflein (SW of Eisenstad t.  
Burgen land;  fig .  5) ;  Map :  ÖK 1 : 50.000, 
Sheet 77 Eisenstadt .  
Stratum 
Le itha Limestone ;  Faciostratotype 
(STEI N I NG E R  & PAPP i n :  PAPP et al . 
1 987: 194ft. ; P ILLER & KLEEMANN 
1 991 ) .  
Age 
Bulimina-Bolivina Zone. 
Description 
Composed of several quar r ies totally 
aban doned a few years ago. The main 
part of the large area is used as a refuse 
dump. Nowadays only the uppermost 
Ievei of the quarry area is weil preser
ved .  The rest is bur ied except some of 
the lowermost part .  wh ich is st i l l  visib le. 
A) ln the lowermost part of th e quarry 
area an approx . 9m section is outcrop
ping (section Ff in DU L LO 1 983 fig .8) .  
l ts base is bu i l t  by a th ick bed of biocla
stic l i mestones, r ich in coral l ine algae, 
bryozoans, b ivalves, gastropods, and 
echinoderms. Layers with rhodol i ths oc
cur (poorly exposed) .  
Upsection ,  a th inner bedded (few cm to 
70 cm) sequence with alternating I ime
ston es and more (?)terr igenous and 
weakly cemented si l ty layers occurs (pl .  
2 ,  fig . 1 ) .  The I imestones represent bio
clastic types - simi lar  to the basal layer -

belanging main ly to the foramin iferal 
rhodol ite facies or foramin iferal algal 
debris facies of D U LLO (1983) . 
ln some beds, layers of large spheroi
dal ,  columnar o r  columnar/laminar co
ral l ine algal rhodol iths occur  (pl . 2 ,  fig .  
2 ) .  The th in si l ty t o  marly in tercalations 
are sometimes f inely Iaminated and 
poor in  macrofossi ls. Same of the th in 
beds show fold ings and d islocations 
due to slu mping .  Related to th is  s lum
ping structu res are fissu res fi l led with 
calcites. The foramin iferal fauna con 
ta ins uvigerin ids and planklonie forms. 
ln  the upper part of the section the rela
tively th in -bedded sequence is obl ique
ly tru ncated by a I imestone bed 
showing strong lateral th ickness variati
ons (40 - 145cm) ; larger fragments of 
crystal l ine rocks occur here (up to 1 0cm 
diameter) .  
This bed can be subd ivided in to two 
parts: a basal layer of cora l l ine algal 
floatstone with large moulds of aragoni 
t ic bivalves, pectin ids (sometimes 
double-valved) ,  bryozoan branches, 
and ech inoderm frag ments ;  an upper 
layer of bioclastic g rainstone fin i ng  
upwards and conta in ing rhodol i ths (up 
to 7cm) in addi tion to the bioclastic 
mater ia l .  The bioclasts contain rare co
ral frag ments. 
The sequence con ti nues with more th in 
bedded layers com posed of  l imestones. 
marly l imestones, and terr igenaus sand ,  
in part stron g ly weathered . 
B) The u pper Ievei of the qu arry area 
contains the largest outcrop ; i t  shows a 
section of near ly 20m height (P I LLER & 
KLEEMANN 1 991 : fig . 1 / 10 & 1/1 1 ) .  Most 
obvious are thick I imestone beds dip
ping with approx. 5 - 1 0° against WNW 
to SW. 
* The lowermost bed - outcropped at 
the moment - can be su bd ivided into 
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Plate 2 

Fig . 1 :  Alternation ot silty - muddy I imestones (bottom) with bioclastic grainstones. The tormer 
represent the autochthonaus sed iment whereas the later are a l lodapic in or ig in ,  conta in ing 
abundant coral l ine algal fragments. · Fenk quarry (Stop 1 4a9) ; magn it ication x1 4,4. 

Fig . 2 :  Coarse-grained bioclastic coral l i ne algal I imestone with part ol a columnar rhodol it h  
(bottom left) bui l t  by  " Lithophyllum ramosissimum" (REU SS) . - Fenk quarry (Stop 1 4) ;  
magn itication : x1 7,8. 



B7 

Plate 3 

Fig . 1 :  Branched cerals (Porites) encrusted by th in coral l ine algae and serpul ids. -Fenk quarry 
(Stop 14b) ;  magnification :  x22 ,4. 

Fig. 2: Coral l ine algal-bryozoan I imestone w ith dominating lamel late coral l ine algal species. 
-Fenk quarry (Stop 14b}; magn ification : x12 ,8. 
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several vertical zones. At  the base is a 
coral l imestone (90cm),  characterized in 
the uppermost 30cm by a dense g ravel 
of Porites branches. I I  is overlain by the 
first " /sognomum-bed". where large, 
double-valved /sognomum are accom
panying double-valved ostreids. Bio
e lasts of coral l ine algal branches occur. 
A bed of echinoid- rich bioclastic I ime
stone with large venerid bivalves (Pitar) 
is  overlain by the 2nd " /sognomum
bed" (60 - BOcm) Double-valved /so
gnomum are very abundant at the base 
of the bed , where they occur main ly in a 
more hor izontal posit ion ; above th is 
layer, the bivalves are oriented more 
vert ical ly. A coral-dominated zon e tops 
lhis bivalve dominated zone. The corals 
are main ly branching Porites colanies of 
approx. 20cm height  in an upr ight  
position . ln  this u pper part ,  /sognomum 
again occu rs more frequently. 
* The next layer (approx. 350cm) is cha
racterized by th ick-branched (12 -
22mm) Porites bu shes in growth 
posit ion up to 90cm in height .  They are 
rarely inhabited by single Lithophaga 
specimens N ext to these bush es and 
especial ly on the ir tops, t h in ,  plate- l ike 
encrusting corals are present (Porites 
incrustans or  a Montipora species) . 
Other corals include Cau/astrea - a den
droid favi id - and Tarbellastraea. The 
coral colanies sh ow partly th ick coral l i 
ne  algal crusts. Between the coral bran
ches rhodol i ths (u p to 5cm in d iameter) 
occur. 
* Th is coral dominalad hor izon is over
lain by a b ioclastic coral l ine algal-bryo
zoan I imestone with oysters and rare 
lsognomum. The cora l l ine algae are 
ei lher branches or smal l laminar rhodo
l i ths. Bivalves g ive sometimes r ise to 
thin-branched Porites preserved in  up 
r igh t  position .  The branches are  encru-

sted by relatively th ick cora l l ine a lgal  
crusts. In terfinger ing with these coral l i 
mestones are I imestones with colu mnar 
rhodoliths up to 5cm . 
* Above follows a coral l ine algal-bryozo
an arenite (70 - 85cm) occasional ly con
ta in ing chaetetids. Th is layer shows a fi
n ing and increasing of bryozoans 
upward . The rhodol i ths are of laminar 
type. 
* A thin marl bed (1 -5cm) is developed 
on top of th is areni te contai n ing bran 
ched coral l ine algae. Th is interruption is 
fo l lowed by a fine-g rai ned cora l l ine a l 
gal-bryozoan bioclastic I imestone 
(1 00cm) .  Besides branches, the coral l i 
ne algae are represented by lamel late 
species (pl .  3, fig .  2 , ) .  
* This I imestone g rades in to a brown 
marl (25cm) with coral l ine algae (bran 
ches as wei l as rhodol i ths) .  
* A subsequent  cora l l ine algal-bryozoan 
I imestone bed (1 30- 160cm) conta ins 
fragments of  th in -branched Porites cf .  
leptoc/ada RE USS (encrusted by bryo
zoans and coral l ine algae) as weil as 
chaetelids. The basal 1 0-20cm are cha
racterized by flat el l ipsoidal rhodol i ths 
(up to 10cm in  Ionger axis) . The fol
lowing  130cm are dominated by bryozo
ans. being th ickly in crusted by cora l l ine 
algae, and by branched cora l l ine algae. 
The uppermost part of th is layer is cha
racterized by rhodol i ths frequently ha
ving a coral nucleus. 
* A thin marl layer (1 -5cm) separates th is  
bed from a th ick I imestone sequence. 
* The basal (90cm) part of the I imestone 
sequence is characterized by frequent  
occurrence of  rhodol i ths of  a cru stose 
type. The coral l ine algae are in terg rown 
with bryozoans and acervul in id forami
n ifers. 
A zone (90cm) with abundant ostreids, 
corals, bryozoans. chaetetids. and ser-



pu l ids follows. The cerals are main ly re
presented by Porites branches preser
ved only as open moulds due to total 
d issolut ion .  The oysters are frequently 
preserved double-valved (pl .  3, fig .  1 ) .  
Th is  zone g rades into a bioclastic coral
l ine algal I imestone (70cm); branch 
fragments of coral l ine algae dominate 
here, but th in branches of Porites encru
sted by coral l ines are also presen t. The 
next 1 50-160cm represent a coral I ime
stone main ly with branched Porites or t i 
ny, th in-branched Stylocora exilis 
RE USS. 
The latter occurs mainly as autochtho
naus (?) rubble, sometimes several de
cimeters th ick. Massive forms [ Tarbel
lastraea reussiana (E DWARDS & HAl
M E)] may also be found  in  between .  
Large b ivalves are present  between the 
corals. 
* The latter Iead over to a th ick part of 
the section (450cm) ch aracterized by 
the frequent occu rrence of large bival
ves and a subordinate presence of co
rals. ln addition to ost reids, large ven e
r ids [e.g . Pitar, Venus (Perig/ypta)] and 
cardi tids especial ly are abundant .  
* The fol lowing sequence (400-450cm) 
is subdivided into only very ind istinctly 
separated zones. At the base it is  domi
n alad by rhodol iths, overlain by a coral 
( Tarbellastraea) characterized I imestone 
and by bryozoan l imestones. 
Algal flora 

A) l n  the coarser bioclastic sed iments 
branch fragments are dominating ,  so
metimes sh owing repeated gowth but 
main ly streng abrasional su rfaces. The 
dominat ing taxa are " Lithothamnium ra
mosissimum (G Ü M BEL) CONTI" ,  Meso
phyl/um div. sp. , " Lithophyllum ramosis
simum (REUSS)", Spongites albanense 
(LE M OI N E) ,  Spongites anguineum 
(CONTI) ,  etc. ln the finer  g rained biocla-
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stic beds gen icu late coral l ine a lgal  frag
ments are relatively abundant .  The co
lumnar and colu mn ar/laminar rh odo
l i ths are dominalad by " Lithothamnium 
ramosissimum (G Ü M BEL) CONTI " and 
" Lithophyllum ramosissimum" 
(RE USS) . Sporolithon sp. was found  in 
the coarse bioclastic bed near the top. 
8) The corall ine algal flora of the upper 
quarry Ievel is h ig h ly d iverse and chan
ges widely in  composition between the 
horizons. Altogether, the entire spec
trum of species l isted in chapter A5 is 
present .  Worth to mention i s  the pre
sence of a species with heterocysts 
( = trichocytes). 
Environment 
The I imestones of the upper Ievels of 
the quarry system are in terpreted as re
present ing a coral reef by several 
authors (e.g . TO LLMAN N  1985; STEI 
N I NG E R  & PAPP in :  PAPP et al . 1 978; 
DU LLO 1 983). Yet ,  the seq uence repre
sents clearly bedded I imestones sepa
rated by marly beds and most of the li
mestones are characterized by a relati
vely fine  bioclastic fabr ic and the corals 
are main ly present  as rubble. However, 
some of the I imestones contain abun
dant cerals in g rowth position . One 
layer exh ibits an especially c lear sequ
ence starting with an /sognomum
ostreid layer on which th ick-bran ched, 
90 cm high Porites colanies g rew. 
The latter are encrusted by platy cerals 
(Montipora?) , and several other coral ta
xa are present as wei l .  The cerals are 
also encrusted by coral l ine algal cru sts, 
and a rich accompanying fauna is pre
sent between the corals [e.g . Haliotis. 
Venus (Periglypta)] .  A simi lar sequence 
is fol lowing , being overlain by a coral l i 
ne  algal-bryozoan l imestone. Whether 
this sequence represents a coral reef or 
a coral carpet can not be determined 
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due  to the l imited outcrop situation .  I I  
can , however, b e  interpreted a s  coral 
bu i ldup in  the broadest sense. The flat 
d ipping of the beds points basinwards. 
The short section in the lowermost out
crop of the quarry system (A) with i ts re
latively th in -bedded I imestone-mari
sand seq u ence, represents t ime-equiva
lent  basin al depositions. This sequence 
exh ibits autochthonaus fine-grained si l 
ty to marly I imestones (characterized by 
organ isms of an open marine environ
ment) which are interrupted by al loda
pic I imestones and a coarse-grained 
bioclastic I imestone  (represen ting a 
channel fi l l )  and some more features 
point ing to a g ravitational Iransport on a 
slope. 

Raterences 
D U LLO 1 983; PAPP et al. 1978 ; TO LL
MAN N 1 985. 

Stop l ll  
Local ity 
St. M argarethen (Roman quarry) 
Topography 
A g roup of I imestone quarr ies located 
approx. 2km east of St Margarethen 
along the main road to Rust, Burgen
land (fig . 6). Same are sti l l  active (e.g . ,  
quarry " Hu mmel" north of the road , 
qu arry " Kummer" southward), some 
date back to the Roman period ; Map:  
ÖK 1 : 50.000, Sheet 78 Rust. 
Stratum 
Leitha Limestone. 
Age 
Spiroplectammina to Bu/imina-Bolivina 
Zone;  the passage in to the quarry 
" H ummel" is of Sarmatian age (FUCHS 
1 965) . 
Descri ption 
The sections in the quarries are charac
terized by weakly cemented and h igh ly 

porous l imestones. Accord ing to 
D U L LO (1983), the I i mestones repre
sent serveral m icrofacial types ranging 
from foramin iferal facies, foramin i feral 
algal debris tacies, foram in iferal r hodol i 
te facies, to pavernent facies. General ly, 
foramin ifers, ech inoids, bryozoans, and 
coral l ine a lgae are the dominant  sed i 
ment constituents. The pavement facies 
is deve loped in  layers with rh odoliths up 
to 10cm in diameter (pl .  4, f igs. 1 -2) .  
Mol luscs are represented mainly by oy
sters - in  some layers enr iched - and 
pectin ids. 
Remarkable is one facial development 
exposed in  the quarry " Kummer" south 
of the main road ; here, Iaminated marls 
and marly I imestones conta in ing a well
preserved fish fauna occur. The best im
pressions of the various I imestone types 
are obtained by stu dying the !arge cut  
I imestone slabs in " Hu mmel" quarry. 

Algal flora 
Lithothamnion operculatum (CONT I ) ,  
Palaeothamnium archaeotypum 
CONT I ,  
Mesophyllum sp. , 
"Lithophyllum ramosissimum"(REUSS) , 
pongites albanense (LE MOI N E) ,  
Spongites anguineum (CO NTI ) ,  
Spongites duplex (MASLOV), 
Spongites microsporum (MASLOV) . 
Lithoporella sp. 
The !arge rhodoliths of the pavement fa
cies are mul tispecies aggregates, ho
wever, predominan tly bu i l t  by crustose 
coral l ine algae. Foramin i fera, bryzoans 
and serpul ids are of su bord inate impor
tance. 
Environ ment 
The sandy carbonates can be in terpre
ted as shal low water sands, where, in 
shallow depressions, an accumulat ion 
of rhodol i ths (pavement facies) 
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Pinte 4 
Fig. 1 :  Large, heavely bored , coral l ine algal ·foramin i feran·bryo7oan rhodo l it h .  · SI .  Margarethen 
(Stop 15); impreg nated w ith red-colau red resin and po l ished . 

Fig . 2: Th in  section of part of a rhodol i th s imi lar to t ig .  1 .  Besides crusts ot cora l l i ne algae of 
several species, abundant  acervu l i n id foramin ifera and bryo7oans (bottom, left ha l f) are v isible. 
-SI. Margarethen (Stop 15) ;  magn i f icat ion x1 7,6. 



occu rred . The Iaminated marls and 
marly I imestones have been interpreted 
by DU L LO (1983) as being deposited in 
depressions inside a lageanal environ
ment.  
Raterences 
D U L LO 1 983;  FUCHS 1 965 
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