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MOLASSE MEETING 
PROGRAMM FÜR SAMSTAG DEN 06.04.2002 

09.00-09.15:Begrüßung durch den Direktor der Geolog ischen Bundesanstalt 
Prof. Dr. H . -P .  Schön laub 

09.15-09.30: U h l ig ,  U. (München , 0): Paläoökolog ische und paläokl imatische 
U ntersuchungen im Ol igozän des süddeutschen Molassebeckens 

09.30-09.45: Kowalke,  T. (Hamburg, D) :  Frühontogenetische Entwicklu ng brackischer 
Mol lusken im M iozä n der Westl ichen und Zentra len Paratethys : 
systematische und paläoökologische lmp l ikationen 

09.45-10.00: Kroh A. (Graz, A) : Palaeoecology of a Baden ian echinoderm-brach iopod 
assemblage from the in it ial Leitha Plattarm ( "Hartl-sands" , E isenstadt -
Austria) 

10.00-10.15: Mand ic ,  0. (Wien , A): M idd le M iocene mol l usce bearing series of Ga infarn 
(SW-Vienna Basin ,  Austria) 

10.15-10.30: Kattepause 

10.30-11.30: Posterpräsentationen 

Bassler, 8. (München, 0): Mitte lm iozäne Charophyten der  
Forschungsbohrung Nörd l ingen 

Coric ,  S .  & Spezzaferri, S .  (Wien ,  A) : Ecology of Karpat ian (Early M iocene) 
foramin ifera and calcareous nannofossi ls  from Laa an der Thaya , Lower 
Austria: a statistical approach . Resu lts from FWF Projekt P- 137 43-Bio 

Grimm,  K . ,  Grimm , M . , Gürs ,  K . .  , H iß ,  M . ,  L ietzow, A. ,  Reichenbacher, 8., 
Ritzkowski ,  S . ,  Standke, G .  & Ste in inger, F . :  Strat igraph ische Übers ichts
tabel le über das Paleogen und Neogen von Deutschland 

Harzhauser, M . ,  Mandic ,  0. & Böhm , M. (Wien ,  A; M ünchen ,  0): 
Palaeoecology of the Karpat ian (Late Burd iga l ian)  Korneuburg Bas in 

Kaiser,  0.: Benth ic Foramin ifers in  warm tem perate carbonate sed iments of 
The Gu lf of Neaples, ltaly 

Kaiser, 0., Rasser, M .W. , Nebels ick, J . N. & Pi l ler ,  W. E . (2001) : Late 
O l igocene Algal Limestones on a mixed carbonate - si l ic iclast ic ram p  at the 
southern marg in of the Bohemian Massif (Upper Austria) 

Nehyba, S. (Brno,  CZ): Lower Badenian coarse-gra ined de ltas in the 
southern part of  the Carpath ian Foredeep (Czech Republ ic) 
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Pervesler, P .  (Wien ,  A): Chemosymbiosis ,  fossil Lucin id b ioturbations and 
the Chondrites aenigma 

Pervesler, P .  & Roetzel ,  R .  (Wien , A):  Enviromental sign ificance of 
B ioturbations in the Grund Formation (M iocene/Lower Badenian)  in  
northern Lower Austria 

Roetzel ,  R . ,  Krenmayr, H . G .  & Maser, M .  (Wien , A) : Die Molasse auf der 
d igitalen geologischen Karte 1 :200.000 der Bundesländer Ober- und 
N iederösterreich 

Rupp, Ch .  & Haunold-Jenke,  J .  (Wien , A): Unterm iozäne Foramin iferen
fau nen aus dem Raum Wels 

Schenk, B . ,  Uh l ig ,  U . ,  Reichenbacher, B . ,  Kowalke ,  T. , Bassler, B .  & 
Matzke-Karsz, R .  (München , D) :  Das S indeisdorf-Profil bei Penzberg in  der 
bayrischen Faltenmolasse - Fossi l i nhalt und Biostrat igraphie 

Spezzaferri , S . ,  Coric,  S . ,  Hohenegger, J ,  & Rögl ,  F .  (Wien ,  A): The 
Molasse and Styrian Basins (Centra l  Paratethys) show different 
paleoceanographic evolution during the Karpatian: Evidence from 
m ierefossi l  assemblages. Resu lts from FWF Projekt P- 13743-Bio 

Wagreich , M . ,  Schmid , H . -P .  & Faber, R .  (Wien ,  A) : Karpat ian to Early 
Baden ian fau lt ing in  the centra l  Vienna Basin (Austria) 

Zusch in ,  M . ,  Harzhauser,  M .  & Mandic ,  0. (Wien , A): The mol lusc fauna of 
the tempestitic shel l  beds at Grund (Lower Baden ian , Austria) 

11.30-11.45: H i r ,  J. (Paszto , H ): M idd le M iocene rodent faunas from Hungary 
and Western Romania 

11.45-12.00: Marton ,  V. (Oradea , RO): M idd le M iocene Anurans from the 
Pannonian Basin 

12.00-13.30: M ittagspause 

13.30-13.45: Gregor, H . -J . (Oich ing ,  D): Fossi le Hö lzer u nd ih re geolog isch
paläontologische Problematik 

13.45-14.00: Kempf, 0. (Tübingen , D): Post-Eocene evolut ion of the North Alpine 
Foreland Basin and its response to Alpine tecton ics 

14.00-14.15: Kä l i n ,  D. (Bern, CH): Der Wel lenberg bei Frauenfeld - d ie jüngsten 
Antei le der oberen Süsswassermolasse der Ostschweiz: Biostrati
g raph ische Daten und tekton ische l m pl ikationen 
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14.15-14.30: Nehyba , S .  (Brno ,  CZ) : Facies Arch itecture of the southern part of the 
Carpath ian Foredeep (Subsurface Data) 

14.30-15.30: Posterd iskussion I Kaffeepause 

15.30-15.45: Tipper, J . C .  (Fre iburg , D): Load ing fractures and Liesegang laminae:  
large-sca le and smal l-sca le sed imentary structures found in  the 
northwestern part of the Molasse Basin in southwest Germany 

15.45-16.00: Lata l ,  C . ,  Kroh , A. & Pi l ler ,  W. E .  (Graz, A) : Stable isotope s ignatures at 
the Karpat ian - Badenian boundary in the Styrian Neogene Basin 

16.00-16.15: Janz ,  H. (Tübingen ,  D) :  Stable I sotope Garnposition (0 and C) and 
Trace E lement Rat ios (Sr/Ca, Mg/Ca) of M iocene Marine and Brackish 
Ostracods  from Northalp ine Foreland Deposits (Germany and Austria) as 
ind icators for Palaeocl imate 

16.15-17.15: Berger, J . -P . (Fribourg , CH)  & Reichenbacher, B . (München ,  D . ) :  Workshop 
Paläogeographie der Molassezone 

17.15-17.45: Berger, J . -P .  (Fr ibourg , CH):  Organisation 
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Mittelmiozäne Charophyten der Forschungsbohrung Nördlingen 

Barbara Bassler 

IPHG M ünchen, Richard-Wagner-Str. 10 , D-80333 München , e-mail: b.bassler@lrz.uni-muenchen.de 

Aus den Seesed imenten des Nörd l inger Rieses, erkundet durch d ie 
Forschungsbohru ng Nörd l ingen in den Jahren 1973 b is  1976 , wurden zah l reiche 
Charophyten-Gyrogon ite geborgen . Das Belegmaterial aus der Bayerischen 
Staatssammlung für Paläonto logie und h istorische Geolog ie in München wurde jetzt 
e iner  Revision unterzogen ,  da der  Bearbeitungsstand sich seit 1 977 wesentl ich 
verbessert hat. Vier Arten aus den Gattungen Nitellopsis, Lychnothamnus und Chara 
konnten aus  den Teufen 32 ,6 m ;  3 1, 8  m und 27 , 1  m des Abschn ittes IVb nachgewiesen 
werden .  Dieser Abschnitt ist du rch Schwankungen der Salinität gekennzeichnet ,  die m it 
charakteristischen Charophyten- Assoziationen korre l ieren .  Eine sukzessive Verlandung 
in den oberen Bereichen der  Ablagerungen kann durch die Charophyten-Funde 
erwartungsgemäß n icht nachvol lzogen werden .  

D ie Arten werden m it denen des Steinhe imer Beckens verg l ichen ,  dessen 
Ablagerungen vermut l ich nur  wenig jünger s ind (MN 7 im Verg le ich zu MN 6) .  

Literatu r: 
Deh m ,  R .  & a l .  ( 1 977) : D ie Tier- und Pflanzenreste aus den obermiozänen Riessee
Ablageru ngen in der  Forschungsbohrung Nörd l ingen 1 973 .  Geologica Bavarica; 75 ; 9 1 -
1 09 ; M ünchen . 

Schudack, M . E . & Janz,  H .  ( 1 997): D ie  Charophyten der  m iozänen kleini-Sch ichten . 
Sonderveröffentl ichungen ,  Geolog isches Institut der  Un ivers ität zu Köln (Festsch rift 
Eugen K. Kempf); 1 1 4 ;  427-449 ,  Köln .  

Ecology of Karpatian (Early Miocene) foraminifera and calcareous 
nannofossils from Laa an der Thaya, Lower Austria: a statistical approach. 

Results from FWF Project P-13743-Bio 

Stjepan Coric and Si lvia Spezzaferri 

Institute of Paleontology, University of Vienna, Althanstrasse 14 , 1090 Vienna. Austria 

stjepan . coric@un iv ie .ac .at - silvia.spezzaferri@univie.ac.at 

This research represent the fi rst attempt of paleoecological reconstruction of part of 
the Laa Formation  d ril led and cored (Hole BL 503 , Wienerberger) at Laa an der Thaya 
(type loca l ity of the Laa Fm . )  in the Molasse Basin ,  Lower Austria ,  spann ing the M idd le 
Karpat ian (Latest Burd iga l ian) .  Sed iments from Hole BL 503 consist of  approximately 2 
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meters of Quaternary loess with sand pass ing to yel low b rown ish sand conta in ing 
variable amount of s i lt down to approximately 6 m.  They can be correlated to the upper 
part of the sequence outcropping i n  the b rickyard and cons isting of sha l low-water 
deposits, d iscordantly overlying  the calcareous  sha les .  Karpatian homogeneaus gray 
s i lt and marl with randomly d istributed 1 -cm thick fine sandy layers occur  from 6 m down 
to 30 m. These sandy layers a re interpreted to be d istal fans .  

l n  th is  study we present the paleoecological i nterpretation based on quantitative 
analysis of benth ic and p lankton ic  foramin ifera and ca lcareou s  nannofossi l .  

Mu ltivariate statistic based on  the  Bray-Cu rtis  S imi larity , non-metric M u lt iD imensional 
Scal ing (nM DS) and Simi larity and Diss imi larity Term Analyses is app l ied to raw data to 
identify the ecological g radients subtending the assemblages . 

A paleocl imatic curve was obta ined us ing the a lgebraic sum of p lankton ic foramin ifera 
warm- and temperate-water ind icators (positive) and cool-water ind icators (negative) to 
h igh l ight the paleocl imatic trend d u ring the m idd le  Karpatian .  

Our data ind icate that the sed iments d ri l led at Laa Th.  were deposited i n  water depth 
not exceed ing 200 m ,  re latively "near shore" in an environment characterized by 
genera l ly h igh concentration of organ ic matter, suboxic to dysoxic cond itions ,  h igh 
nutrient ava i lab i l ity , variable sa l in ity and genera l ly cool  paleocl imate . Based on 
nannoplankton d i stribution we also suggest that nutrient avai lab i l ity and u pwel l ing 
cond itions ,  rather than other  ecolog ical factors , control the d istribut ion of ca lcareous 
nannoplankton in  the Molasse Bas in . 

Fossile Hölzer und ihre geologisch-paläontologische Problematik 

Hans-Joach im Gregor, Daxerstr. 2 1 , D-82 1 40 Oieh ing 

Fossi le Hölzer gehören zu den häufigsten und interessantesten Fossi lobjekten 
weltweit. Häufig s ind aber d ie  Best immungen eher dürftig und meist nu r  rezenten 
Gattungen oder  Fam i l ien zuordenbar - d ies im Gegensatz zu Fruktifi kationen (z. B .  
SELME IER 1 958 ,  2000) .  Daß dabei ökolog ische oder k l imatologische Aspekte be i  den 
fossi len Hölzernprob lematisch werden können , läßt sich anhand e in iger Beispiele 
zeigen: 
1. Castanoxylon ist e in  Holztyp ,  das  ähn l ich dem Holz d er Gattung Castanea oder 

Castanopsis ist - beidemale Fagaceen .  Wäh rend Castanea weder  d u rch e indeutige 
Früchte noch B lätter im Tertiär vertreten ist, hat Castanopsis beides vorzuweisen 
und ist Leitfossi l  fü r die O l igozän-Molasse . Castanopsis i st wärmer-temperiert als 
Castanea und paßt besser in d ie tertiären Kompositionen als Castanea.  

2. Viele ältere Bestimmungen von Hö lzern s ind heute defin itiv fa lsch und sol lten auch 
so zitiert werden . Wenn e ine Mangrove in  der  USM postu l iert u nd sich u . a .  auf d ie 
von HOFMAN N ( 1 944 , 1 952) bestimmten Mangrove-Hö lzer vom Typ Shoreoxylon 
etc. beruft, i st das ganz e infach fa lsch (münd l .  M it Prof. GOTTWALD, Reinbek) . Eine 
Überprüfung a lter Bestimmungen wäre d ri ngend notwend ig ,  da  man sonst zu 
Irreführenden ökolog ischen Daten kommt. 
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3.  Es fäl lt auf, daß sehr v ie le best immte Taxa in  der  Gesamtkomposit ion e iner tertiären 
Landschaft wie Fremdkörper wirken .  GOTTWALD hat ( 1 997) aus den Ortenburger 
Schottern eine Komposit ion von Hölzern bearbeitet, d ie so n icht in  den 
Molassesed imenten vorkommen kann .  Es handelt s ich näml ich um Fossi l ien 
versch ied ener  ökolog ischer und k l imatologischer Bere iche.  Wir haben z . B .  warm
gemäßigte ( immer sensu KÖPPEN) Cfa- und tropische At-Kl imate in der  Holztypen 
vertreten .  E rstere passen in die Molasse, Bombacoxylon und andere Typen eben 
n icht. GOTTWALD hat soeben Kiese lhölzer von der Alb bei  Neuburg und I ngotstadt 
bearbeitet u nd ebenfa l ls  wieder e ine seltsame M ischung versch iedener Typen 
feststel l t ,  darunter z. B .  tropische lcacinaceen (vg l .  auch LANG 2001, SELME IER 
1 987) . H inzu kommt, daß a l le tropischen Hölzer u nd dere n  Vergleichsgattungen im 
Eozän Eu ropas weitverbreitet s ind , aber n icht mehr  im Neogen . Daß z .B .  
Juglandaceen , Lauraceen oder Platanaceen durchaus Jungtertiären Alters sein 
können und m it den anderen gemischt erscheinen , i st gut mög l ich und sogar 
wahrsche in l ich . Haben wir doch im Delsberger Becken zwei b is d rei versch ieden a lte 
Holzfloren  zusammen gefunden (SELM E I ER 1982). 

4 .  Zur Transportproblematik bei großen und schweren foss i len Hölzern sei eigentl ich 
nur kurz erwähnt ,  daß Hochwässer nach eigener Anschauung du rchaus riesige 
Lasten transportieren können - unabhängig davon wie schwer sie s ind . Gerade gut 
gerundete Kiese wie der Ortenburger Schotter oder die Grimmetfinger 
Graupensande sind gute Gle itm ittel fü r Objekte al ler Art - abhängig vom Gefäl le .  Da 
wi r m it sporad ischen Regenfäl len und oft auch sicher langdauernden 
Überschwemmungen im Jungtertiär rechnen können (Cfa-Ki ima) , ist auch d ie 
Wassermenge und damit d ie  DurchfeuchtunQ des Sed iments vol l  vorhanden (evt l .  
th ixotrophes Verhalten) .  Aus d iesen Gründen fehlt auch durchgehend e ine echte 
Rinde.  

5.  Über d ie  vermutl ichen Herkunftsgebiete der  umgelagerten Hölzer kann im Moment 
nur  spekul iert werden . Liefergebiete im Osten ,  z . B .  in  Ungarn usw. s ind 
wahrsche in l ich , da dort häufig Eozän anzutreffen ist und ähn l iche Holztypen 
auftreten wie in der Molasse.  HOLLE IS  & GREGOR haben bereits 1 986 auf d ie 
Vertei lung der  Fundorte auf der  Alb ,  d ie  taxonomischen Bestimmungen der 
einze lnen Holztypen und d ie  Umlagerung der  Hölzer h ingewiesen . 

Zusammenfassend läßt sich also sagen ,  daß Kiese lhölzer i n  Molassesed imenten nur  
bed ingt zu palökologischen ,  pa läokl imatolog ischen oder  stratig raph ischen Aussagen 
herangezogen werden können , aber als geolog ische "Prob lematika" seh r  gute 
I nd ikatoren fü r U m lagerung und Rekonstruktion älterer  Systeme ge lten können 
(GREGOR & HOLLEIS 2002). 

Literatur: 
GOTTWALD ,  H . P . J .  ( 1 997) :  Alttertiäre Kieselhölzer aus miozänen Schottern der 
Ostbayerischen Molasse bei Ortenburg . - Documenta naturae,  1 09:  1 -83 ,  24 Abb . ,  4 
Tab . , 1 1  Taf. , M ünchen . GOTTWALD,  H . P . J .  (2002): Kieselhölzer der Süd l ichen 
Frankenalb bei  Neuburg/D .  m it Kommentaren . - Documenta naturae, in .  Verb . GREGOR, 
H . -J . & HOLLE I S ,  P (2002): Kiese lhö lzer aus Bayern , i h re ökologisch-kl imatolog ische 
Problematik ,  i h re Systematik und ih re geograph ische Verbreitung.- Documenta naturae 
( i n .  Verb . ) .  HOFMAN N ,  E. ( 1 944) :  Pflanzenreste aus den Phosphoritvorkommen von 
Prambachk i rchen in Oberdonau,  I .  Tei l .- Palaeontograph ica , Abt. B, 88: 1 -86,  1 1  Taf. , 
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Stuttgart. H OFMAN N ,  E .  (1952): Pflanzenreste aus dem Phosphoritvorkommen von 
Prambachk i rchen in Oberösterre ich , I I .  Tei l. Pa laeontograph ica , Abt. B . ,  92: 122-183, 5 
Tat. , Stuttgart. HOLLE I S ,  P. & GREGOR, H . -J . (1986): Ein Beitrag zum Problem der 
Herkunft von Kiese lhö lzern auf der Südl ichen Frankenalb und der Neufund einer 
Tepskya ebenda . - Archaeopteryx , 1986: 51-60, 2 Tab . ,  6 Abb . ,  Eichstätt LANG,L .  
(2001 ): Lageru ngsverhältn isse versteinerter Hölzer süd l ich Neuburg a . d . Donau . 
Neuburger Kol lektaneenblatt (Hrsg .  H ist .  Ver. Neubg . ) ,  Jah rbuch 149/2001: 183-196, 6 
Abb . ,  Neuburg .  SELM E I E R ,  A. (1958): Die Kieselhölzer des bayerischen M iozäns .  -
Ber. naturwiss .Ver.  Landshut ,  23: 24-95, 11 Tat. , 1 Textabb . , Landshut SELM E I ER,  A. 
(1982): Verkieselte Holzreste aus den pontischen Vagesenschottern d es Delsberger 
Beckens (Schweiz) . -Cour. Forsch. - l nst . Senckenberg ,  56: 33-41, 6 Abb . ,  F rankfurt a . M .  
SELM E I E R ,  A. (1987): Aufsammlung von Kieselhöl-zern der Süd l ichen Frankenalb .  -
Archaeopteryx 1985: 14-24, 9 Abb . ,  E ichstätt . 

Stratigraphische Übersichtstabelle des Paleogen und Neogen von 
Deutschland 

Kirsten I .  G rimm 1 l , Matth ias C .  Grimm2l , Karl Gürs3l , Martin H iß4l , Axel Lietzow5l , Bett ina 
Reichenbacher6l , S iegtried Ritzkowski7l , Gerda Standke8l , Fritz F. Stein inger9l 

1) Johannes-G utenberg-Universit ät, Institut für  Geowissenschaften, D-55099 Mainz 
2) Ed uard-Frank-Str. 1 2, D-55 1 22 Mainz 

3) Landesamt fü r  Nat ur und Umwelt Schle sw ig-Holstein, Hamburge r Chaussee 25, D-24220 Flentbek 
4)  Geolog is cher D ienst Nordrhe in-Westfalen, D-47707 Krefeld 

5) Coppist raße 87, D-04 1 57 Le ipz ig 
6) Inst it ut f ü r  Paläontologie und H istorische Geologie, Richard-Wagner-St r. 10, D-80333 M ünchen 

7) U ranusweg 2, D-37077 Göttingen 
8) Sächs isches Landesamt für  Umwelt und Geolog ie, Halsbrücker St r. 3 1a, D-09 599 Freiberg 

9) Forschungsinst it ut Senckenbe rg, Senckenberganlage 25, D-60 325 Frankfurt am Main 

Die stratigraph ische Kommission von Deutsch land g ibt zur Geotagung 2002 in  
Würzburg das Poster "Stratig raph ische Übersichtstabel le von Deutsch land" heraus .  ln  
d ieser Tabel le  s ind d ie l ithostratigraph ischen Einheiten Deutsch lands (Formationen) in 
Bezug zu r Zeitg l iederung dargestel l t .  Der paleogene und neogene Ante i l  auf d iesem 
Poster wi rd h ie r  vorgestel lt .  

D ie deutschen Gebiete m it tertiären Ablagerungen wurden in  vier (pa läo)geo
g raph ische Regionen (Norddeutsch land , Rheingrabensystem , Molassebecken und 
Helvetikum) zusammengefasst .  Norddeutsch land wurde nochmals in  Westen ,  M itte und 
Osten d re igetei lt. Das Rhe ingrabensystem wurde in Mainzer Becken ,  Oberrhe ingraben 
und Hessische Senke untertei lt. Das Molassebecken wurde in die Spa lten Westen 
ink lusive Suba lp in  u nd Osten unterg l iedert, das Helvetikum n immt led ig l ich e ine  Spalte 
ei n .  

l n  jeder  Spa lte s ind d ie Formationen nach ihren Faziesbed ingungen farb l ieh 
gekennzeichnet. Folgende Fazies wurden untersch ieden : Vol lmari n ,  randmarin  b is 
brackisch . l imn isch-fluviat i l  und terrestrisch. Salzbi ld ungen , Kohleflöze und Vulkanite 
wurden separat ausgeha lten .  
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Palaeoecology of the Karpatian (Late Burdigalian) Korneuburg Basin 

Mathias Harzhauser1 ' , Oleg Mandic2' , Madela ine  Böhme3' 

1) M useum of Natural H istory, B urgring 7, A-10 14 ,Vienna - mathias.harzhauser@nhm-w ien.ac.at 
2) Instit ute of Palaeontology, Un iversity of Vienna , Althanstraße 9 ,  A- 1090 ,  Vienna

oleg.mand ic@ univ ie.ac.at 
3) Inst it ut für Paläontolog ie und H istor ische Geolog ie ,  Staatssammlung fü r  Paläontolog ie und Geolog ie ,  

Richard-Wagner-St r. 1 0 ,  D-80333 München - m. boehme@lrz.un i-muenchen.de 

The Korneuburg Basin is a SSE-N N E  elongated basin of about 20 km length and 
atta ins  a maximum width of 7 km . lts protected position - strong ly cut oft from the open 
Paratethys Sea in the south but variously connected in  the north - caused a complex 
interplay of marine  and coastal-terrestria l  conditions .  Rapid sh ifts in facies were 
triggered by short-termed sea-level osci l lations,  loca l ,  synsed imentary tecton ics along 
the western marg in  of the basin and the chang ing cou rses of rivers and rivu lets . 
Composit ion and d istribut ion of the mol lusc fauna and the lower vertebrates reflect 
various palaeoenvironments which formed in this late Early M iocene bas in .  

Hierarch ica l  C luster Analysis and  non-metric Mu lti-D imensional  Sca l i ng  have been 
carried out i n  order  to investigate the s imi larities of the faunas .  The ana lysis shows 
clearly the presence of two d ist inct groups.  The fi rst c luster i nc ludes sam ples from three 
T eritzberg s ites in marine-estuarine beds characterized by Crassostrea 
gryphoides/Crenomytilus aquitanicus accumulations ,  coa l  lenses and occurrence of 
terrestria l  sna i ls .  The secend group includes fu l ly marine  sites from the northern 
Korneuburg Bas in and Kreuzstetten Bay. Typical stenohal ine o rgan isms l ike 
Macrochlamis, Pecten or Aporrhais are a l l  absent in  the first, southern Korneuburg Basin 
g roup .  The gastropod fauna is strongly predominated by sub l ittora l ,  carn ivorous and 
infauna l  taxa . A complex marine ecosystem with sponges,  cora l s ,  and various 
ech inoderms can be pred icted from the predators Triphora perversa, Architectonica 
simplex, Zonaria derlamygdaloides, Ficopsis burdigalensis, Ficus cingulata and Phalium 
miolaevigata. The b ivalve assemblage of the northern Korneuburg Basin ,  too ,  h ints at 
the predominance of fu l ly marine ,  shal low water environments , although occasional 
sa l i n ity fl uctuations m ight have affected the l ittoral zone .  

l n  the southern basin especia l ly the gastropods d isplay severa l  taxa which have 
modern counterparts in mangroves and the adjacent environments . These taxa are the 
ub iqu itous Terebralia bidendata, Nerita plutonis, and probably a lso Ptychopotamides 
papveraceus and some of the exceptional d iverse e lobi ids .  Most potamid id , neritid , and 
elobi id gastropods dwel l  between the mean tide Ievei and the mean h igh  water Ievei of 
neap t ides, whereas the barnacles are restricted to the seaward fringe. An important 
ecosystem of the southern Korneuburg Basin has been estab l ished in the m ixohal ine 
shal low subtida l  zone of an estuarine bay through extens ive Crassostrea gryphoides 
biostromes. The g iant euryhal ine oyster formed extens ive reefs adjo in ing  the lower 
intertida l  zone and g iv ing shelter to numerous species which depended d i rectly or 
ind i rectly on th is ecosystem .  Hardground dwel l ing species such as Baianus amphitrite, 
Polydora and c l ion id sponges are common ly found associated with the g iant b ivalves. 
Among the gastropods ,  Thais and Ocenebra preyed on the juven i le  oysters and 
ba lan ids .  Terebralia bidendata and Granulelabium plicatum formed large popu lations on 

10 



Molasse Meeting Vien na/ Austria , April 5-7, 2002 

wide i ntertida l  mudflats extend ing  between mangroves and the subtida l  zone ,  where 
they were associated with masses of hyd robi id gastropods .  Subseq uently vast 
Crenomytilus aquitanicus (=Mytilus haidingen) colan ies characterised the lower zone of 
those flats extend ing possibly into the sha l low subt idal  zone .  

F luvia l  influx i s  a lso wei l  documented in the southern part of  the basin .  Tinnyea 
escheri and Theodoxus crenulatus wh ich probably preferred swift estuarine-riverine 
environments as wei l  as  taxa of less agitated fresh water sett ings as Lymnaea, 
Stagnico/a and Planorbarius are frequently found .  Aside from Obergänserndorf, 
terrestria l  through l imn ic envi ronments and a streng fresh water i nfluence is best 
documented at the western sections  of Teiritzberg .  Due to the Oberndorf-Mol lmannsdorf 
Swel l  i n  the midd le of the basin s l ight ly d rier hab itats might have d eveloped along the 
elevation .  Glose to Obergänserndorf a rather open , probably abandoned floodplain 
environment above the g roundwater Ievei developed . 

Thus the wetland system of the southern Korneuburg Basin may best be interpreted 
as a smal l ,  narrow estuary wh ich was bordered by rather abrupt tectonic marg ins .  
Typica l ly ,  in  estuaries the fresh river water d ischarge is b locked from streaming into the 
open sea by either surround ing main land , pen insu las ,  barr ier is lands ,  or fring ing salt 
marshes .  ln the Korneuburg Basin the eastern ridge of the F lysch Zone might have 
acted as such a barrier .  The Obergänserndorf-Mol lmannsdorf swel l  seems to have 
d ivided th is estuarine  southern part from a predominately marine northern part. l n  the 
vicin ity of Obergänserndorf a smal l  pen insu la or  a chain of barr ier is lands formed which 
was connected to the eastern marg in  of the basin .  ln the north a normal marine 
embayment formed , which hard ly exceeded 20-30 m water depth . ln respect to the 
d iverse,  normal  marine fauna of the northern basin ,  the brackish i nfluence in its 
northernmost t ip ,  and the estuar ine facies in  the southern basin ,  a marine connection 
was most l i ke ly estab l ished a long the north-eastern coast. 

Middle Miocene rodent faunas from Hungary and Western Romania 

Janos Hir 

Municipal Museum of Päszt6, 3060 Paszt6, Muzeum -ter 5., P.o.b. 15., Hungary 

The pre -Pannon ian M iocene sed iments were sad ly neglected by the Hungarian 
vertebrate paleontologists up  to 1980. ln th is year the local ity Hasznos was excavated 
by Laszl6 Kordes . The fie ld activity was continued by the present author from 1995. 
During th is  campaign some new microvertebrate loca l it ies were intens ively sampled . All 
of them come u nder  the Saj6 Val ley Formation described as "Sarmatian terrestria l  
sequence" by the earl ier  scho lars .  The loca l it ies produced r ich mol lusc materials serve 
correlat ion between the M N  -zones and  the Centra l  Paratethys stages.  The l i sts of the 
rodents from the new faunas are the fo l lowing .  
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1. Samsonhaza (Midd le Baden ian , MN6) 
Spermophilinus bredai, Muscardinus sansaniensis, Microdyromys koenigswladi, 
Miodyromys aegercii, M. cf aegercii, Megacricetodon minor, Democricetodon sp. , 
Cricetodon cf hungaricus, Eumyarion medius. 

2 .  Matraszölös 1 -2 (Late Badenian,  MN 7/8) 
Eurolagus fontannessi, Spermophilinus bredai, Muscardinus aff. sansaniensis, Eliomys 
truci, Bransatoglis sp. (?), Eomyops opp/igeri, Keramidomys mohleri, Democricetodon 
mutilus, D. cf freisingensis, Megacricetodon minor, Cricetodon cf hungaricus, 
Eumyarion /atior, Anomalomys gaudryi. 

3. Felsötarkany 1. (Late Sarmatian ,  M N  7/8) 
Paraglirulus sp. , Myoglis meini, Eomyops oppligeri, Keramidomys cf mohleri, Mega
cricetodon sp. , Anomalomys gaudryi. 

4. Felsötarkany 3/2 (Late Sarmatian ,  MN 7/8) 
Spermophilinus bredai, Miopetaurista sp. , Blackia miocaenica, Muscardinus aff. 
sansaniensis, Microdyromys miocaenicus, Paraglirulus sp. , Myoglis meini, Eomyops 
oppligeri, Keramidomys mohleri, Megacricetodon aff. minor, Eumyarion medius, 
Collimys sp. , Anomalomys gaudryi. 

5. Egerbocs (uncertain stratigraphic position) 
Palaeosciurus sp. , Forsythia gaudryi, Megacricetodon sp. , Democricetodon sp. 

From the Midd le Miocene of Romania on ly Comanesti was pub l ished by Costin 
Rad u lescu and Petre Samson . ln 2000 Marton Venczel and Janos H i r  excavated the 
loca l ity Tasad (Early Sarmatian , Volchyn ian , MN 7/8) .  

Spermophilinus bredai, Muscardinus aff. sansaniensis, Eliomys sp. , Demo-cricetodon 
brevis, Megacricetodon cf minor, Eumyarion medius, Cricetodon sp. 

Der Wellenberg bei Frauenfeld - die jüngsten Anteile der Oberen 
Süsswassermolasse der Ostschweiz: biostratigraphische Daten und 

tektonische lmplikationen 

Daniel  Käl in  

B undesamt für  Wasser und Geologie, Geolog ische Landesaufnahme 
CH-3003 Bern-ltt igen 

Die in den letzten Jahren in der Oberen Süsswassermolasse (OSM) der 
Ostschweiz getätigten säugetierstratigraphischen U ntersuchungen ergaben Resu ltate 
sowoh l  bezügl ich der  Altersfrage und der Korrelat ion versch iedener OSM-Profi le a ls 
auch zur  Molassetektonik südwestl ich des Bodensees :  
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Der östl ich von Frauenfeld gelegene Wel lenberg ste l l t i n nerhalb der  Oberen 
Süsswassermolasse (OSM) der Ostschweiz e inen d i sta len Faziesbereich der Hörn l i
Schüttung dar. Deren l itholog ische Entwick lung wird im ca .  180 m mächtigen Profi l 
Chräzerentobel auf der Nordseite des Wel lenberges dokumentiert. D re i  in  d iesem 
Profi l ge legene und zwei benachbarte Säugetier-Fund ste l len er lauben e ine 
E instufung des Profi ls in  den basa len und mittleren Bereich der  Säuget iere inheit MN 
7+8 (Oberes M ittelmiozän) .  D ie  Säugetierfunde zeigen auf, dass  d ie  höchsten 
Ante i le des  Wel lenberges d ie b isher jüngsten dat ierbaren OSM-Sed imente der 
Ostschweiz darstel len. Speziel l  hervorzuheben ist d ie höchstge legene ,  gut 
dokumentierte und faun istisch d iverse Fundstel le Chräzerentobel 655m (BOLLIGER 
1998), d ie aufgrund ihrer Kleinsäugerfauna jünger e inzustufen ist als d ie ehemal ige 
europäische Referenzfauna fü r MN 8, Anwi l .  Chräzerentobel  655m repräsentiert ein 
i ntermed iäres N iveau zwischen den schweizerischen Referenzlokal itäten Anwi l (MN 
8, hohes M itte lm iozän) und Nebelbergweg (basale M N  9 ,  t iefes Oberm iozän) .  

M it H i lfe d e r  vorl iegenden Kleinsäugerfunde kan n  aufgezeigt werd e n ,  dass d ie 
Untergrenze der sg . "Konglomeratstufe" (sensu HoFMANN 1951) im Gebiet 
Bischofszel l  - Wi l - Frauenfeld von proximal  nach d i sta l  jünger (d iachron) ist und 
zudem tei lweise auf fa lschen l ithostratigraph ischen  Korre lat ionen beruht. 
Beckenpara l le l  scheint das Einsetzen einze lner  markanter Kong lomeratschübe 
h ingegen ± i soch ron ausgebi ldet zu sein .  Mehrere neue Säugetierfundstel len 
erlauben eine Klarste l lung und Vereinfachung der  Stratigraph ie der  OSM im 
Querschn itt Tannenberg- Wel lenberg .  Im wesent l ichen zeigt s ich e ine  weitgehende 
Übere instimmung der Sch ichtmächtigkeilen m it verg le ichbaren  OSM-Abfolgen im 
west l ichen und nörd l ichen Hörn l i-Schuttfächer (Zürich see-Gebiet u nd Umgebung 
südöstl ich Winterthur) .  Die e inander entsprechenden  Benton itvorkommen von 
B ischofsze l l  und Waldkireh/Mal len werden a ls  e in  neues ,  strat igrap isch 
höchstge legenes Benton itn iveau der Ostschweiz erkannt .  

D ie topograph isch tiefe Lage der jüngsten OSM d es Wel lenbergs  bed ingt d ie 
Existenz von bedeutenden Längs- und Querbrüchen in  der Molasse südwest l ich des 
Bodensees . M it den h ier vorl iegenden biostrat igraph ischen Daten können d ie Lage 
und d ie  Versetzungsbeträge ein iger Bruchsysteme erm ittelt werden .  E ine Mehrzah l  
der  von früheren Autoren postu l ierten Brüche und Horst-Graben-Struktu ren muss 
h ingegen negiert werden .  Insbesondere der  von ScHMIDLE (1931) u nd HOFMANN 
(1951) postu l ierte . . Th u rgraben" kann n icht bestät igt werden .  I n sgesamt erg ibt sich 
für den Q uerschn itt Tannenberg - Seerücken das B i ld  e iner  d u rch abgesunkene 
Schol len geprägten Extensionstekton ik ,  d ie s ich i n  e iner  senkenäh n l ichen Struktu r 
m it Tiefpunkt auf der Höhe des Wel lenbergs äussert. 
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Late Oligocene algal limestones on a mixed carbonate-siliciclastic ramp 
at the south margin of the Bohemian Massif (Upper Austria) 

Dieter Kaiser1 l , M ichael W. Rasse�l . James H .  Nebels ick3l , Werner  E .  P i l le�l 

1) Institute of Paleoceanography and Sedimentology, University of Bremen, Klagenfurter Str 2., 
GEO-Gebäude, Postfach 330440, D-28334 Bremen, Email: dkaiser@uni-bremen .de 

2) Institute of Geology and Paleontology, Un ivers ity of Graz, Heinrichstrasse 26, A-80 10 Graz, Austria. 
Email: werner.piller@kfunigraz.ac.at 

3) Institute of Geology and Palaeontology, Un ivers ity of Tübingen, S igwartstrasse 10  
D-72076 T uebingen, Germany, Email: nebelsick@uni-tübingen.de 

The Upper Ol igocene (Chatt ian , Lower Egerian) Linz Sands of the sand pit 'Treul '  in  
Steyregg (near L inz ,  Upper Austria) conta in  a >40 m th ick succession of s i l icic lastic and 
carbonate sed iments . They are characterized by a low d ivers ity of facies and 
components . M icrofacies and granu lometric analyses al lowed the designation of four  
facies :  cora l l ine a lga l  rudstone facies , terrigenaus - cora l l ine a lga l  rudstone facies,  
miogypsin id facies,  and s i l ic iclastic facies. S i l iciclastics derive from the crystal l ine 
basement and show a wide range of gra in s izes from aren ites to boulders .  Main 
carbonate components are cora l l ine algae, benthic foramin ifers (especia l ly 
miogypsin ids) and oysters . The identificat ion of Miogypsina formosensis YABE et 
HANZAWA and its de l im itation from M. complanata ScHLUMBERGER and M. banthamensis 
TAN SIN HoK revealed that the stud ied sequence was deposited between 25 and 24 
mi l l ion years b .  p .  Granu lometric and paleoecological stud ies ,  as wei l  as actual istic 
camparisans a l lowed the i nterpretation of the sed imentary environment .  The stud ied 
sed iments were deposited on a m ixed carbonate-si l iciclastic ram p  above fa i r  weather 
wave base . Vertical and latera l  trans it ions from s i l iciclastics to carbonates suggest 
trends from proximal  to d istal environments and thus backstepping of the ramp.  These 
frequent trans it ions are probably caused by sea Ievei changes due  to local tecton ics .  
Erosion of the crysta l l ine underground and formation of submarine d u nes by wave 
ag itat ion took place during sea Ievei low stands .  Sea Ievei h igh stands caused sett l ing of 
cora l l ine a lgae on the dunes ,  which led to the formation of wide 'Maerf fie lds .  The 
fol lowing sea Ievei low stand e ither caused the transport of s i l ic iclastic d u nes over the 
'Maerf fie lds or  erosion due  to absent accommodation space . 

Benthic Foraminifers in warm temperate carbonate sediments 
of the Gulf of Naples 

Dieter Ka iser 

I nstitute of Paleoceanography and Sedimentology, University of  Bremen, Klagenfu rter Str. 

The Med iterransan area is  nowadays a smal l  rest of the formerly g lobal  Tethys after 
neogene coo l ing and narrowing by the north drifti ng Africa . During the Tertiary 
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temporary a southern rema1n1ng Tethys and a northern Paratethys d eveloped and 
c l imate changed from tropical i nto warm temperate nowadays . The system of today 
warm temperate biocenoses ln the Med iterranean was fi rst described from PERES & 
P ICARO. Seagrass meadows and cora l l i ne a lgae (Maerf) play a most important ro le in 
sha l low water carbonate prod uction .  Seagrass reached their  extended d i str ibution du ring 
the O l igocene and M iocene t imes and were found wei l  present in  the Paratethys area 
(S i rens/seagrass in Ol igocene Linz Sands) .  A un ique example of Ol igocene Maerl is 
presented on the Poster next to th is .  The geological h istory of seagrass commun ities 
was reconstructed because seagrass commun it ies and associated an ima ls  (foramin ifers 
and s i rens) rad iated equ itemporal. The geological h i story of seagrass commun it ies was 
substantia l ly reconstructed with foramin ifers .  The geological h istory of s i rens  th rough the 
tertiary (basing on teeth) led to the concept of a g radua l  sh ift in  primary phaeophytic 
ecosystems from seagrass to brown algae in a t ime of gradual  coo l ing earth cl imate. 

The Gulf of Napfes i n  ltaly is  a rhomboid bay open ing SW to the Tyrrhen ian Sea . The 
bay is  bu i lt of volcanic tuffs and ashes at the NW and of Mesozoic I imestones at the SE 
s ide .  The seafloor in the Gu lf has a rich topography with an extended shal low coasta l 
p la in and two canons lead ing into the Deep Sea abyssal p la in .  The main  force on 
sha l low water sed imentology are storm winds and coasta l para l le l  water flows as part of 
the sa l in ity d riven Mediterranean Current System. Main carbonate producing 
ecosystems are seagrass meadows close to the is land Ischia at the northern edge and 
cora l l i ne algae on top of volcan ic remains in  the bay centre . 

Sha l low seagrass grows in  mats cut by erosion channels because most loca l it ies with 
seagrass stands are stressed by storms and currents. Maerl th rives in the centre of the 
bay i n  deeper and qu iet positions in some d i stance from land . Hydrodynamic forces on 
sed iments were reconstructed with log normal  gra in  s ize d istribut ions  and sett l ing 
velocit ies.  

B iogene particles composit ions are very often formed by the hyd rodynamic 
cond itions .  ln dynamic loca l it ies sed iments a re rich in  gastropods and cora l l i ne algae, 
and poor in  bryozoans and foramin ifers . Bryozoans  and foramin ifers a re wei l  present in 
accumulative and qu iet positions .  

Biogene particles are stored in  seagrass mats and set free by erod ing waves .  Where 
present cu rrents transport and sort them . Winnowing storm waves mobi l ise and 
transport foramin ifers from deeper exposed submarine banks into g reater depths .  

Post-Eocene evolution of the North Alpine Foreland Basin 
and its response to Alpine tectonics* 

Oliver Kem pf 

I nstitut für Geologie u nd Paläontolog ie , U niversität T üb inge n ,  S igwa rtstr. 10, D-72076 Tübingen; 
ol iver.kempf@uni-tueb ingen.de 

The post-flysch (Oi igocene - M iocene) palaeogeographic evolut ion of the ent ire North 
Alpine Foreland Basin (NAFB) between Savoy (France) and Lower Austria is  presented 
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i n  eight sketch maps.  The compi lation considers the pal inspastic evolut ion of the Alps. l t  
includes i ntramontane deposits, wh ich represent a continuous marg ina l  facies of the 
NAFB d u ring Rupel ian to Early Burd igal ian t imes. 

The facies d istr ibution in  the NAFB was d riven by two major types of processes , 
which were re lated to the tectonic evolut ion of the Alpine orogen . The fi rst type ,  
representi ng tectonic processes at  the th rust front of  the Alps ,  d i rect ly influenced the 
facies d istr ibution of the narrowing NAFB .  The second type represents an  ind i rect impact 
of Alp ine up l ift and tecton ics to the NAFB ,  transformed by the varying amount of 
sed iment d ischarge.  

A strong i ncrease i n  sed iment d ischarge d ue to up l ift of the Alps is the major reason 
for the genera l ly regressive coarsen ing- and shal lowing-upward cycle of the Lower 
Marine and Lower Freshwater Molasse (UMM,  USM) between 33 and 21 Ma.  The 
development of the "Burd igal ian Seaway" at - 20 Ma occurred coeval with a red uction of 
thrust advance rates in  the western and centra l  part of the NAFB .  Shal low marine 
cond it ions (Upper Marine Molasse,  OMM) prevai led for - 3 Myrs .  ln the Eastern Alps, 
reduction of re l ief caused a strong reduction in  sed iment d ischarge due to latera l  (east
west-oriented) extension . Closure of the "Burd igal ian Seaway" a raund 17 Ma occurred 
d u  ring a phase of tecton ic reorgan isation in the Alpine orogen and is coeval with a short
term i ncrease in sed iment d ischarge.  Between 17 and 12 Ma, the NAFB was constantly 
overfil led (Upper Freshwater Molasse,  OSM) ,  despite of strongly decreasing sed iment 
d ischarge .  Term ination of Sed imentat ion in the (unfolded) NAFB occcured d iach ronously 
i n  an  undramatic process.  lt started i n  the western NAFB in the course of up l ift of the 
Swiss J u ra Mounta ins  after 11 Ma and reached Lower Austria araund 6-5 Ma. Strang 
up l ift of Alps and NAFB started at araund 6 Ma in the Swiss and Western Alps and at 4-
3 Ma in  the Eastern Alps .  The upl ift has been fol lowed by subsequent reworking and 
erosion of more than 2 km of Molasse sediments in the weslern NAFB. 

*) Title of recent publication by J. Kuhlemann and 0. Kempf (Sedimentary Geology, in press). 

Frühontogenetische Entwicklung brackischer Mollusken im Miozän der 
Westlichen und Zentralen Paratethys: systematische und paläoökologische 

lmplikationen 

Thorsten Kowalke 

Geologisch- Paläontolog isches Inst itut und Museum , Un iversität Hamburg, Bundesstr. 55, D-20146 
Hamburg, Kowalke@geowiss.un i-hamburg.de 

Die frühe Ontogenese und reflekt ierte Protoconchmorpholog ie von Gastropoden und 
B ivalven des Brackwassers wi rd anhand ausgewäh lter Beispiele aus dem Ottnangium 
der K irchberger Sch ichten und Oncophora-Sch ichten Bayerns (Westl iche Paratethys) 
sowie des Korneuburger Beckens (Zentrale Paratethys) und entsprechender Faunen 
des östl ichen Med iterrans vergleichend dargeste l lt .  Die Faunen werden auch 
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h ins ichtl ich der Larvalökolog ie und ihrer  Ökozon ierung in  den Habitaten charakteris iert 
und m it sarmatischen Mol luskenassoziationen aus  dem Eisenstadt-Sopran Becken 
(N iederösterre ich , Westungarn) vergl ichen .  

D ie überwiegende Zah l  der  Brackwassermol lusken waren du rch e ine ind i rekte 
Entwick lung geken nzeichnet, in deren Verlauf s ich an e ine dotterarme Embryogenese 
ein mehr  oder weniger ausgedehntes p lanktotrophes Larvalstad ium anschloss,  während 
dessen e ine e igene von der  Embryonalschale d ifferenzierte Larvalschale gebi ldet 
wurde .  D i rektentwickler, in  deren früher Ontogenese sich an d ie  dotterreiche 
Embryonalentwicklung der Sch lupf i n  Gestalt kr iechender Jungt iere anschloss,  traten 
vie l  seltener auf. 

Protoconchmorphologische Daten e rmögl ichten neben I nterpretat ionen zur 
(Larval-)ökologie auch eine gute Abgrenzung nahe verwandter Taxa , insbesondere 
innerha lb der Neritidae (Neritimorpha ,  Neritoidea) ,  der  Rissooidea (Caenogastropoda ,  
Littorin imorpha) und d e r  Potamididae (Caenogastropoda ,  Cerith io idea) , u n d  auch 
innerhalb gehäusekonvergenter Gruppen.  

Der Verg leich frühontogenetischer Schalen der Ottnang-Faunen zeigte , dass in  der  
Zentralen Paratethys und auch in entsprechenden med iterranen Faunen a l le  dort 
h insicht l ich i h rer Protoconchmorphologie bekannten brackischen Mol lusken du rch e ine 
ind i rekte Entwick lung gekennzeichnet ware n ,  wogegen i n  der  Westl ichen Paratethys nur 
B iva lven (Card i idae, Dreissen idae) d u rchweg p lanktotrophe Larvalstad ien aufwiesen .  
Die Gastropoden h ingegen waren b is auf Vertreter der  Gattung Ctyrokia (Hyd robi idae) 
D i rektentwickler. ln den Ablagerungsräumen der West l ichen Paratethys feh lten 
ausgedehnte Wattenflächen und Mangrovezonen in der Verzahnung der  Küstensümpfe 
m it dem offenen Meer, d ie  vorwiegend von p lanktotrophen Vertretern besiedelt wurden .  
H ier  lagen vie lmehr ruhigere Küstensumpf-Faziesbereiche vor, an  d ie  sich landwärts 
stärker gegl iederte ol igohal ine bis Sü ßwasserbiotope anschlossen .  

Das  völ l ige Feh len von Vertretern der  Potamid idae im Ottnang ium der  Westl ichen 
Paratethys wi rd n icht auf k l imatische oder  ökologische Gründe zurückgeführt ,  wie auch 
im Verg leich zu Sarmatischen Faunen mit  entsprechender Pa läoökologie d eutl ich wird .  
Vie lmehr spiegelt d ie Zusammensetzung der  Faunen i n  den e inze lnen Ablagerungs
räumen e ine vol lkommene Trennung der  Westl ichen Paratethys von der 
Zentra len/Östl ichen Paratethys in  d iesem Zeitraum wider.  

Palaeoecology of a Badenian echinoderm-brachiopod assemblage from the 
initial Leitha Platform 

("Hartl-sands", Eisenstadt- Austria) 

And reas Kroh 1 > , Math ias Harzhause�> 

1) Institut für Geologie und Paläontologie, Kari-Franzens-Universität Graz, Heinrichstr. 26, 
A-8 100 Graz, discometra@gmx.at 

2) Naturhistorisches Museum Wien, Burgring 7, A- 10 14 Wien, mathias.harzhauser@nhm-wien.ac.at 

During the Badenian two smal l  carbonate platforms formed in  the north western part 
of the Centra l  Pa ratethys Sea in the Eisenstadt-Sopran Basi n .  They acted as barrier 
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between the rather protected Vienna Basin and the wide Dan u be Basi n .  However, water 
exchange between the basins was warranted by a broad connection between the Lesser 
Carpath ians and the Leitha Mounta ins. A smal ler connection was a lso developed in  the 
very south of the Eisenstadt-Sopran Basin .  F ina l ly ,  a narrow sea way of hard ly 5 km 
width was present between the Leitha p lattarm in the north and the Fertörakos plattarm 
in  the SSE.  This palaeogeograph ic situation seems to have favou red considerable 
cu rrents in  this stra it. Consequently, the nearshore b iotas a long the southern Leitha 
Mountains profited from h igh ag itation and rich nutrient supply. 

An exceptional site documenting such a Baden ian palaeoenvironment is outcropped 
close to Eisenstadt The deposits were introd uced as the so-ca l led "Hartl sands" or 
"Terebratel sands" - moderately to wei l  sorted , coarse sandy sed iments. Their source 
rocks are the metamorphic un its of the Lower Austroalp ine which form the core of the 
Leitha mounta ins .  The dating into the Early Badenian Late Lagen id Zone and their 
position below the Leitha I imestones reveal these s i l ic iclastics as the basal development 
of the Badenian cycle.  Thus they document the very in it ia l  phase of the p lattarm 
development. With in a sequence strat igraph ical system the deposits belang to the basal 
Carpathian-Pannonian Cycle 4 after BARATH & KovAc (200 1 )  and correspond to the 
transgressive systems tract (TST 2) of the Vienna Basin after WEISSENBACK ( 1 996) .  

The sands are very rich i n  b ioclasts , namely brach iopods ,  bryozoans and 
ech inoderms.  More rarely,  calcit ic mol luscs , ba lan ids and crustaceans occur .  The 
sed iments are characterised by intense cross bedd ing ,  ind icating a nearshore 
environment with h igher water energy. The brachiopod fauna is dominated by 
"Terebratula" macrescens DREGER , which can be fou nd throughout the section ,  loca l ly 
forming smal l  shel l  beds .  The valves of th is species act as  secondary hardgrounds,  
wh ich are settled by a d iverse bryozoan fauna .  Megathiris detruncata (GMEL I N) , a very 
smal l  species, which is  sti l l l iv ing in the Med iterranean sea , occurs less common ly. 

The ech inoderm fauna is preserved in  form of d isarticu lated ossicles, which show 
signs of intense abrasion due to the h igh water energy. Vertebrae of Gor.gonocephal ids 
with branched arms are very common . These oph iuro ids are suspension-feeders, which 
occupy reg ions of moderately strong water cu rrents.  ln extant sett ings they are 
associated with gorgon ians ,  stony cora ls ,  fi re cora ls  and sponges . During the day the 
animals are usually h idden in  crevices .  At dusk they leave the i r  she lter and aseend an 
elevated perch, where they atta in  their feed ing posture .  Other  oph iu roids are rare and 
preserved in  form of few heavi ly abraded latera l p lates only, which cannot be d etermined 
specifica l ly. 

Another common echinoderm group are the ech inoids ,  which are represented by 
severa l species with in the section. Most abundant a re sp ines and plates of Eucidaris 
zeamays, a smal l  cidaroid , which l ived as a cryptic omn ivore i n  the shal low subtida l .  
C losely re lated extant species are typical ly associated with cora l  reefs , cora l  carpets and 
sands with coral patches (E. metularia) , as wei l  as sandy or  rocky bottoms with turtle 
grass (E. tribuloides). Spines and less commonly isolated coronal  p lates of Diadematids 
are a lso very frequent.  Th is group of long-sp ined ech inoids i s  characterist ic of the 
shal low l ittora l and sub l ittora l of warm temperate to tropical seas and a re often 
associated with coral reefs . They do  a lso occur on  sandy bottoms,  in  association with 
sea grass. Arbacina sp., a smal l  temnopleurid , presumably was epib iont in sheltered 
subtida l  environments , such as bryozoan th ickets , macroalgae,  and seagrass meadows . 
Echinocyamus stellatus, a min ute ovo id clypeasteroid , occurs abundantly in the samples 
from the lower part of the section . Extant Ech inocyamus i nhabit a wide range of 
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sed iments ranging from muddy sands  to gravel but a re associated with seagrass in  most 
cases. 

Two groups of astero ids are recognised with in the samples: astropectin ids, 
represented by Astropecten sp. and Luidia sp. , and undetermined gon iasterids .  8oth 
Astropecten and Luidia are typica l i nhabitants of sandy bottoms and a re occasional ly 
associated with seagrass patches . Rare crinoid remains consist of indeterm inable 
b rach ia l  and ci rra l ossicles and a single calyx of a comatu l id . The comatu l ids are 
nocturnal  suspension feeders ,  which faci l itate e levated structu res on the seafloor to 
improve the feed ing success.  

Aragon itic hard parts are d issolved but may be sti l l  traceable by moulds and imprints 
in  colonies of fou l ing organ isms such as bryozoans. Among these especia l ly the large 
colonies of cel leporids predominate the sed iment. Many of these colon ies bear witness 
to paguriza it ion by herm it crabs ,  because they encrust gastropod she l ls  down to the 
aperture without closing it .  S im i lar  features were described from cora l l i ne  red a lgae 
encrusting pagurized gastrops in a rocky tida l  flat in the Red Sea (ZUSCHIN & PILLER , 
1996) .  

Thus the preserved ech inoderm , brach iopod , bryozoan assemblage is typical for a 
very shal low, coarse sandy habitat with seagrass and/or cora l patches ,  ind icating the 
presence of moderately strong cu rrents , which were faci l itated by the suspension 
feed ing taxa . 

Stable isotope signatures at the Karpatian-Badenian boundary in the 
Styrian Neogene Basin 

C .  Lata l ,  A. Kroh ,  W. E .  P i l ler  

Institute for Geology and Paleontology, University Graz, Heinrichstraße 26, 80 10 Graz, Austria 

The Styrian Neogene Basin is  a subbasin of the Pannonian Basin System and part of 
the Centra l  Pa ratethys (Rögl  1 998) .  lt is  d ivided by the M idd le  Styrian Swel l  into the 
sha l lower Western Styrian Basin and the deeper Eastern Styrian Basin cons ist ing of the 
Gnas and Fürstenfeld Basin .  The South Burgenland Swel l  separates the Styrian Basin 
from the Pannonian Basin .  

The  Neogene sed imentation starts in the Ottnangian .  During the  Karpatian rapid 
subsidence due to a syn rift phase and a transgression from the south Ieads to the 
sed imentation of ca lcareous mudstones and si ltstones of some hundred meters 
th ickness ("Steirischer Sch l ier") in the Gnas and Fü rstenfeld Basi n .  At the end of the 
Karpatian tecton ic activity increases and causes block rotations and up l ift of the western 
h interland and the M idd le  Styrian Swel l  ("Styrian phase") .  Although subsidence rates 
decreased in the Baden ian ,  the sea reached its largest extent at the end of the Early 
Badenian (Ebner & Sachsenhafer 1 991 , Sachsenhafer 1 996). The "Styrian 
unconformity" above the "Ste i rischer Sch l ier" is  datet in  the Karpatian  after Friebe ( 1 99 1 ) 
but i n  the Badenian after Auer ( 1 996) . 

The main part of the section of Wagna is bu i lt of Karpat ian s i ltstones and mudstones. 
Early Baden ian sed imentation above the "Styrian unconform ity" starts with s i ltstones and 
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fine sands .  Paleodepth estimations  yield water depths between 1 50 to 2 1 0 m with a 
shal lowing u pward trend (Spezzaferri et a l. 2001 ). Two paral le l  sections in Wagna 
(Wagna 1 and 2) have been sampled for stable isotope ana lyses. Measurements were 
made on bu lk-rock samples.  The isotope ratios of carbon and oxygen , the tota l carbon 
content ,  the organic carbon content, su lfu r content and carbonate content were 
determ ined on 24 samples from Wagna 1 and on 1 8  samples from Wagna 2 .  l n  both 
sect ions oxygen isotopes show an abrupt decrease at the u nconform ity of about 1 . 7 %o. 
Wagna 1 shows va lues between -4 .39 o/oo and -3 . 1 8  o/oo below the unconformity. After the 
abrupt decrease values range from -5 . 94 o/oo to -4 .88 o/oo. The sect ion Wagna 2 yields 
s imi lar  va lues :  ö180 va lues range from -4 . 1 6  o/oo to -3 . 3 1  o/oo i n  the lower part of the 
section and above the unconform ity encompass values from -6.52 %o to -3 . 38 %o. 
Comparing Wagna 1 and 2 ,  the isotope trends up  to the unconform ity are the same but 
above the u nconformity ö180 d iffers in  the two sections. Carbon isotopes show also a 
decrease at the unconform ity, which is  about 0 .5  %o i n  Wagna 1 and 0. 8 %o in Wagna 2 ,  
respectively.  Wagna 1 and 2 show the same trends in  ö1 3 C values .  The shift in  the 
iostope s igna l  at the unconformity ind icates d rastic environmental changes. The 
decrease i n  ö18 0 may be ind icative for an increase in water temperatu re .  

Th is study was performed in the framewerk of the FWF project "Stable isotopes and 
changing M iocene paleoenvironments in  the East Alp ine reg ion" (P 1 4366-Bio) . 
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Middle Miocene mollusc bearing series of Gainfarn (SW Vienna Basin, 
Austria) 
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2) Department of Geology and Palaeontology, Museum of Natural History Vienna , Burgring 7 ,  Box 4 17, 
A- 1014  Vienna, Austria . 

New aspects of facies development ,  depositional  h istory, palaeogeographic and 
strat igraph ic sett ings of the M idd le  M iocene fossi l  Iagerstätte at Gainfarn i n  SW Vienna 
Basin (Austria) became ava i lab le .  Although taxonomy of i ts extraord inary rich fossi l  
record conspicuously dominated by mol luscs became documented in  detai l  by 
numerous stud ies,  the i r  d istribut ion with in  the sed iment remains  more or  less unknown . 
l n  fact , those stud ies d id not consider the whole succession and i n  consequence cou ld 
not gather any sh ifts in palaeoenvironments. Moreover, d espite the d iverse and 
indicative mol lusc assemblages, no  modern ana lyses of the palaeocommun ity structures 
or interpretations of pa laeoenvironments were based on the mol luscs which made 
Gainfarn one of the classical M idd le M iocene sections .  Also due to m iss ing natural  
outcrop,  the detai led facies developments of the local ity as wei l  as  comprehensive 
stud ies of palaeoecological and taphonomic features ,  have not yet rece ived much 
attention .  Thus to shed more l ight  onto these relationsh ips and developments,  seven 
artific ial  outcrops a long a s lope ascend ing south of the vi l lage Ga infarn were 
investigated in  the present study ,  provid ing for the fi rst t ime a complete p ictu re of the 
depositionary and environmental h i story of that un ique s ite . 

Three d ist inct sequences - two coarsen ing u pwards  cycles and one lagoonal 
sequence - characterised by conspicuously d ifferent b iofacies types has been 
d iscovered due to series of artific ia l  outcrops.  A q u antitative and qua l itative analysis of 
mol luscs which dominate the macrofossi l  record as  wei l  as  the consideration of 
sed imentological featu res ,  a l lowed us  to interpret the series as resu lt of repeated 
fluctuations in water energy and osci l lating  sea-level .  Age i nference by b iostratigraph ical 
and sequence stratig raph ical methods a l lowed caut ious corre lat ion of the boundary 
between 2nd and 3rd cycle with the U pper Lagenidae and Spiroplectamina Vienna 
Basin ecozone boundary, correspond ing  to Lower to M idd le  Baden ian trans it ion and 
upper part of the Langh ian Standard Stage ,  respectively .  

Two basal cycles reflect coarsen ing and shal lowing u pward s  trends .  8oth start with 
ca lm ,  muddy environments below the wave base and term inate in wei l  ag itated 
shoreface facies,  host ing a h igh ly d iverse mol lusc fauna. The fi rst one is a 4 meter th ick 
sequence beg inn ing  with si lty clays pass ing upsect ion into coarse sands and g ravels .  
The sorti n g  becomes better upwards .  The coarse sed iment package is characterised by 
two d ist inct layers with Panopea shel ls  in l ife posit ion i nterbedd ing  with two shel l  
accumu lations ,  i nterpreted as tempestites .  The second cycle atta ins  a th ickness of 6 
meters and shows s imi lar  sed imenta ry development ,  except for the upper part 
characterised by a prominent,  horizonta l cobble layer fol lowed by a shel l accumulation 
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showing h igh ly  developed reJ ief and characterised by a consp icuous ly  d iverse mol lusc 
fauna ,  conta in ing  the typical taxa the site is farnaus for (e .g .  Strombus, Codakia, 
Megacardita) . 

The th i rd and uppermost cycle is  5 meter th ick and d iffers from former ones by a 
strik ing change of the b iofacies and consistently fine g ra ined (clay-si lt) sed iment. l t  
beg ins with a remarkable fauna l  assemblage dominated by oysters ( Ostrea) and 
vermetids (Lemintina) which inhabited this pel it ic environment by form ing clusters and/or 
smal l-sca le th ickets (oyster beds) . We interpret the environment as a sheltered , 
possibly lagoonal  sett ing sti l l  characterised by an  increasing turbid ity Ioad . l n  fact on 
basis of dynamic and v ibrant b iofacies development, a fa i r  surface water exchange with 
the open sea can be postu lated . F ina l ly ,  upsection ,  a d ist inct sh ift from those epibenthic, 
vermetid-oyster facies towards infauna l , nucul id bivalve dominated a ssemblages with in 
the upper part of that th i rd cycle occur, reflecting a considerable deepening of the 
deposit ional envi ronment .  

Facies Architecture of the southern part of the Carpathian Foredeep 
(Subsurface Data) 

Slavom i r  Nehyba 1 > , Pavia Petrova2> , Jan Siku la2> 

1) Department of Geology and Paleontology, Masaryk University, Kotlärska 2 ,  6 1 1  37 Brno,  Czech 
Republic, slavek@sci. muni .cz 

2) Czech Geological Survey, Leitnerova 22 ,  658 59 B rno ,  Czech Republic. 

The Carpath ian Foredeep is periphera l  foreland basin formed as the result of 
flexura l  down buckl ing of the passive North European Plate marg in  ( represented by 
Bohemian Massif in  the a rea of study) in  the foreland of the Alp ine-Carpath ian orogene 
belt. Neogene (Egerian to Lower Baden ian ,  i . e .  22 ,5  Ma - 1 5,5  Ma) deposits fi l l  the basin 
in the stud ied area . 

The aim of the study of subsurface data (wi re l ine Iogs,  seismic reflection profi les, 
d ri l l  cores) was col lection of the data for the l ithostratigraphy of the basin and appl ication 
of "a lternative" Stratig raph ie techn iques .  Stud ied area represents proximal  ( i .e .  adjacent 
to the active thrust front) part of the basin with strong dominance of basina l  deposits . 

Severa l  macro-elements can be fol lowed with in  the stud ied part of the basin in 
seismic reflection profi les . Recogn ised elements represent "superior" evolut ional stages 
of the basin development .  Basin configuration d iffers s ign ificantly d u ring these stages 
and is predominantly d riven by tecton ic  processes with in  the accret ionary wedge.  

Lower e lement cover/mantle flexura l  bend ing of the pre-Neogene basement of the 
basi n .  Basement morphology influenced thickness, provenance , development and 
character of deposits. Eggenburg ian deposits form the lower e lement .  M iddle element is 
typical by its genera l ly  wedge shape,  gradual  on lap of its base towards the W, and 
th icken ing genera l ly from W, NW towards E, SE .  Predominantly Karpatian deposits form 
the midd le e lement .  Eggenburg ian (Ottnangian?) deposits were loca l ly recognised on its 
base. The shape of the u pper element resembles flat depression .  E lement is situated in 
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the m idd le part of the basin and l im ited by seismic reflector (termination surface) . The 
surface is interpreted as tecton ic l i ne (detachement horizon) .  Lower Baden ian and 
Karpatian deposits form the upper element. More compl icated interna l  Organ isation of 
the upper e lement is supposed . 

S ign ificant d ifferences in  l ithology (sed imentary textures and structu res) and 
petrography of sed imentary fi l l  of e lements reflect the existence of ind ividual  deposit ional 
cycles and l ithofacies with in  them . "Subord inate" evolut ional stages of the basin can be 
fol lowed . Formation of accommodation space , facies arch itectu re and d istribut ion were 
governed by tectonic processes ,  re lative sea-level changes and sed iment supply. 
Erosion and tectonic deformation contributed to relative narrow shape of the basin (the 
rig id ity of the Bohemian Massif was principa l ) .  Large volumes of deposits (especia l ly 
Karpatian and Lower Badenian ones) were eroded . 8oth strong dominance of basinal 
l ithofacies (Karpatian sch l ier, Lower Badenian tegel) and a lmost an  absence of their 
marg ina l  equ ivalents confi rm this e rosion .  Geologie s ituation in  the proximal  part of the 
basin can be only partly compared with the situation on the opposite d ista l ( i .e .  adjacent 
to the forebu lge) part of the basin (Nehyba 2000) . 
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Lower Badenian coarse-grained deltas in the southern part of the 
Carpathian Foredeep (Czech Republic) 

Slavomir  Nehyba 
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The Carpath ian Foredeep is periphera l  foreland basin formed as the result  of flexu ral 
down buckl ing of the passive North European Plate marg in  ( represented by Bohemian 
Massif i n  the area of study) i n  the foreland of the Alpine-Carpath ian orogene belt . 
Neogene (Egerian to Lower Baden ian , i . e .  22,5 Ma - 1 5 ,5  Ma) deposits fi l l  the basin in 
the stud ied area. 

Lower Badenian ( 1 6 ,5  Ma - 1 5 , 5  Ma) deposits represent the final  stage of basin 
evo lution. Two dominant l ithofacies were recognised with in  the Lower Baden ian deposits 
in the southern part of the basin .  Coarse clastics (grave ls ,  g ravely sands ,  coarse-sands) 
were trad itiona l ly assigned as basal or  margina l  ones,  owing to the relation to the 
dominant Lower Badenian pel it ic facies ("Lower Badenian tegel") . Coarse-gra ined Lower 
Badenian clastics overl ie o lder fine-g ra ined basinal  Karpatian deposits of the basin or l ie 
d i rectly on the basement. The th ickness of gravels  and gravely sands ranges in the 
stud ied part of basin from severa l  m to 1 75m . Gravels a re polymict and thei r 
composition is  d i rected by the loca l sources (Precambrian crysta l l i ne  rocks, Pa laeozoic 
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graywackes and shales,  Mesozoic carbonates) . Presence of mudstone intraclasts is 
characterist ic .  Their fossi l  content (foramin ifera , catcareou s  nannofossi ls ,  mol lusca 
she l ls) is ma in ly of Lower M iocene age (Eggenburg ia n ,  Ottnangian ,  Karpatian ) ,  
reflect ing erosion (cann ibal isation) of  basin fi l l  itself. 

The clastics are interpreted as products of coarse-gra ined delta systems.  The 
presence of coarse-grained delta deposits reflects important reconstruction of the 
foreland basin configuration .  Coarse-gra ined de ltas developed an the both active and 
passive marg ins  ( i .e .  thrust front and periphera l  bu lge) of relative narrow (about 10 km 
wide) basin d u ring less than 1 Ma. I nteraction of tectonic activity (both foreland bu lge 
and th rust belt) and sea Ievei change were in  genera l  the major ru l ing factors for the 
evolution of basin and its fi l l .  Deta i led study of d ri l l  holes revealed compl icated re lations 
of coarse c lastics to bas ina l  pel it ic deposits in  various parts of the basin . l nfluence of 
various " loca l"  ru l ing factors (sed iment supply, basin marg in  topography,  etc . )  can be 
used for explanation .  Combination of "general"  and " local " factors led to d i st inct evolution 
of the d iverse de lta systems.  l mportance of understanding of posit ion and development 
of these systems in t ime and space for high-resolution sequence stratigraphy of the 
basin is  evident .  

Stud ied coarse-grained de ltas can be classified as sha l low-water ones (Postma 
1 990) . Deposits of gravity flows (Nemec 1 990) formed an the primary inc l ined 
subaqueous delta slopes. The scarcity of mud fraction with in the foresets deposits 
probably played important role for characteristics of transport. 
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Chemosymbiosis, fossil lucinoid bioturbations and the Chondrites enigma 
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The trace foss i l  Chondrites, although widespread in  d ifferent trace fossi l  assemblages, is 
used as an ind icator of low-oxygen (dysaerobic) condit ions if occu rring as s ing le feature.  
Sed iment- ingesting polychaetes ,  s ipuncul ids ,  or even detritus-feed ing arthropods had been 
regarded as potential constructors of Chondrites-l ike structu res,  yet solid proof is  miss ing .  
Here ,  we present the un ique in  s i tu preservation of the bu rrowing bivalve Thyasira 
michelottii (R .  H örnes,  1 875) tagether with its Chondrites-l ike bioturbations and provide 
evidence for chemosymbiontic l ife strategies under dysaerobic cond it ions .  
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Thyasira michelottii from sha l low marine 
sed iments of the Austrian M iocene (Grund 
Formation ,  Lower Badenian)  produced not 
on ly the inhalent tube but a lso a system of 
ramifications below their  l ife position .  The 
circu lar to b lade-shaped and weakly to 
densely branching shafts have d iameters up 
to 3 mm and reach down to 1 0  cm into the 
sed iment below the ventra l  she l l  marg in .  The 
Chondrites- l ike posterio-ventra l  tunnel  
branch ings reflect the search of the 
burrowing , worm-shaped foot for short-l ived 
pockets of su lfid ic materia l  in an otherwise 
Iew-su ifide environment. 

Chemosymbiontic strategies are 
responsib le for the morphological s imi larity 
between recent Thyasira burrows and 
Chondrites trace fossi ls .  l n  
chemoautotrophic symbioses, bacteria 
provide the host with some form of 
chemosynthetical ly fixed carbon obtained 
through the oxidation of reduced su lfur; 
the bacteria benefit from a protected 
environment. Among the Lucinoidea ,  

special anatomical and morphological features l ike th ick g i l ls ,  reduced palps ,  short 
simple g ut ,  and an elongated bu rrowing foot a re interpreted as an adaptation to oxygen
and nutrient-poor hab itats . The Chondrites-l ike branch ing burrow systems are formed 
when the c lams use their  extendable feet to obta in hydrogen su lfide from interstit ia l  
water i n  the u nderlying sed iments.  

Environmental significance of bioturbations in the Grund Formation 
(Miocene, Lower Badenian) in northern Lower Austria. 

Peter Pervesler1 > & Reinhard Roetze12> 

1) Institute of Paleontology , University of Vienna , Austria 
2) Geological Survey , Vienna , Austria 

Sed imentology, Pa leontology and l ch nology of the lower Badenian (ea rly M idd le 
M ioc�ne)  Grund Formation cou ld be stud ied du ring field campaigns in  1 998 and 1 999.  
Severa l d eep trenches (profi les A, 8, C, D ,  E ,  F ,  G ,  H)  were excavated in  the farm land 
between the v i l lages of Grund and Guntersdorf north of Hol labrunn in northern Lower 
Austria .  
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The profi les at the type local ity Grund show sed iments from a shal low marine ,  h ighly 
erosive environment with smal l  channels . The channel-fi l l  with d ensely packed (bioclast 
supported) she l l- layers at the base, fin ing upward cycles of coarse to fine sands ,  and 
th in  pel it ic layers on the top ind icate period ical ly h igh-energy events with rapid ly 
decreasing energy Ieve i .  The channels a lways have a sharp erosive base and maximum 
v is ib le extentions of 7 to 8 meters with a depths of 0.5 to 1 meter. 

ln the lower part of the sequence (profi les A, B) sandy beds with a th ickness from 60 
to 1 20 cm conta in up to 40 cm th ick layers of pel it ic clasts , showing streng rework ing .  
Bes ides the c lasts these layers conta in  a m ixed a l lochthonaus fauna with marine 
mol lusks ,  terrestria l  gastropods and bones of d ifferent vertebrates (turtles , whales,  
rh inos ,  smal l  carn ivores and micro mammals) . 

Towards the top of the sequence thickness and gra in  size of the beds a re decreasing .  
l n  the midd le part of the sequence in profi les C and D 20 to 45 cm th ick med ium to fine 
gra ined sandy beds show fin ing upward and even lamination .  Current ripples and plant 
debris  at the top of some beds show the reduction of current velocity too . Severa l  cm
thick pel it ic layers mostly cover the Iaminated sands.  l ntense but monospecific 
b iotu rbation (Asterosoma) starts from these layers but reaches down on ly u p  to 5 cm 
into the sandy layers . The sandbod ies in th is part are mostly tabu lar  sometimes sl ightly 
wedge-shaped . ln rare cases small and narrow runnels ,  60 to 80 cm wide and 1 0  to 25 
cm deep, with erosive base and fi l led with pel itic clasts can be found .  

The uppermost part (profi les E ,  F ,  G ,  H) a lso conta ins even ly laminated , med ium to 
fine sands with graded bedd ing but th ickness of the pel itic layers is i ncreas ing towards 
the top of the sequence.  l n  some cases shel l- layers and smal l  pel it ic clasts at the base 
and plant debris on the top sti l l  occur in  the sands.  Developing  from the 1 0  to 20 cm 
th ick pel itic layers a d iverse trace fossi l  commun ity reaches down into the sands .  
Rhizocorallium, Teichichnus and Zoophycos are very frequent structures but  also 
Ophiomorpha can be observed . The chemosymbiontic bivalve Thyasira michelottii 
occurs as exclus ively autochthonaus inhabitant of these layers . The Thyasira-shel ls 
sometimes are connected with deep shafts, but in  most cases with Chondrites-l ike 
ventra l  tunne ls .  

The d i stribut ion and d ivers ity of  b iotu rbations is h igh ly corre lated to the hydrodynamic 
Ievei . The basal sections of the sequence show the h ighest d i sturbance of the benthos . 
On ly oportun istic organisms with bu rrowing strategies fitt ing to the mobi le sed iment can 
sett le d u ring short periods of qu iet cond itions.  

Probably the deepening of th is environment caused the increase of ca lm periods 
toward the top .  Longer periods of benth ic recovery after physical d istu rbances Iead to 
the increase of bu rrowing depth and d iversity . Deposit feed ing and chemosymbiontic 
strategies are characteristic featu res of the uppermost parts in the excavated sections of 
the Grund Formation . 

The decrease of the hyd rodynamic energy Ievei from the base of the seq uence to its 
top is obvious in the sed imento logica l  record as wei l  as in the deve lopment of trace 
fossi l  assemb lages.  Th is  fits very wei l  to the reg ional  transgressiv trend of the lower 
Baden ian .  
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Untermiozäne Foraminiferenfaunen aus dem Raum Wels 

Ch .  Rupp 1 l ,  Y.  Haune id - Jenke 

1) Geologische B undesanstalt , Ras umofskygasse 2 3 ,  A- 10 3 1  Wien 

Eine Gruppierung von 83 quantitativ ausgewerteten benthon ischen 
Foramin iferenfaunen aus Sed imenten des obersten Eggenburg iums u nd des U nteren 
Ottnang iums der  Molassezone des Weiser G roßraumes (ÖK 49 Weis und ÖK 67 
Grünau i .  Almta l) m ittels  Clusterana lyse (Q-mode Analyse) ergab bei e iner  Varianz von 
2 (Abb. 1 )  d re i  Faunengruppen (Rupp & Hauneid - Jenke,  2002) :  d ie Faunen der ersten 
Gruppe (C luster 1 )  s ind du rch das starke Auftreten der Gattung Lenticulina 
charakteris iert,  d ie Faunengruppe des Clusters 2 weist überdurchschn itt l ich hohe Werte 
von Ammonia , d ie  des C lusters 3 hohe Werte der Artengruppe Cibicidoides & Lobatula 
auf. Die Faunen des C lusters 2 charakteris ieren  d ie  ä ltesten untersuchten Sed imente 
(Aimtal S Vorchdorf, oberstes Eggenburg ium b is  unterstes Ottnang ium ,  Ha l ler  Sch l ier 
und "Robu lussch l ier  m it Sand ri nnen" ;  Rupp & Krenmayr, 1 996) , im Hangenden des 

"Robu lussch l ier  m it Sandrinnen" s ind zwischen Vorchdorf und Weis  Sed imente (Vöckla 
Sch ichten ,  Robu lussch l ier) mit Faunen des C lusters 3 entwickelt ,  welche N Weis stark 
m it denen des Faunenclusters 1 verzahnen (C luster 1 :  Robu lussch l ier, Kletzenmarkt 
Fm . ;  C luster 3 :  Ottnanger Sch l ier ,  Atzbacher Sande,  Kletzenmarkt Fm . ,  Robu lussch l ier) .  
H ie r  wird deut l ich , daß das  heterogene Faunenb i ld des (mikrofaun ist isch definierten) 
Robu lussch l iers eine Neudefi n it ion d ieses Sch ichtg l iedes (bei g le ichzeitiger 
Ausgl iederung  des untersten ,  Ammon ien-domin ierten Abschn ittes) notwend ig macht. 

Viele der bearbeiteten Foramin iferenfaunen bestehen vorwiegend aus  k le inen ,  häufig 
verfärbten ,  oft sch lecht erhaltenen Gehäusen von annähernd g le icher Größe. Nach 
Vermessung von m indestens 1 00 I nd ividuen aus  mehreren Proben jedes C lusters wird 
deutl ich , daß  vor a l lem d ie Faunen der Cluster 2 und 3 von solchen k le inen Gehäusen 
der Größenklasse 200-250� aufgebaut werden ,  wäh rend d ie Faunen des C lusters 1 
bedeutend mehr  m itte lgroße und große Gehäuse (b is 1 m m  Dm . )  aufweisen .  D ie Faunen 
der  C luster 2 u nd 3 s ind somit zu e inem überwiegenden Tei l  g rößensortiert,  was auf 
Transport der  Mehrzah l  der Gehäuse h i nweist (überwiegend a l lochthone 
Faunenelemente ) .  

D ie  am häufigsten vermessenen Gattungen machen d ie u ntersch ied l ichen 
Sortierungseffekte i n  den Faunen der e inze lnen C luster deut l ich . So geben d ie 
Gehäusegrößen der  Gattung Lenticulina (C luster 1 ! )  e ine annähernd logarithmische 
Normalverte i lung wieder (autochthones Element) , wäh rend d ie Gehäuse der  Gattung 
Ammonia (C luster 2! )  a ls auch die der Artengru ppe Cibicidoides & Lobatula (C luster 3 ! )  
stark auf den Bereich von 1 50� b is  300� konzentriert s ind  und kaum g rößere ,  adu lte 
Gehäuse aufweisen ,  sie s ind deutl ich größensort iert und a ls  transportiert, a lso 
a l lochthon zu interpretieren . Diese Häufung von transportierten Gehäusen paßt gut in  
das B i ld  stark gezeitenbeeinflusster Sed imente wie d ie  ottnangischen Vöckla Schichten ,  
Atzbacher Sande etc . (Faupl  & Roetzel ,  1 987;  Krenmayr, 1 99 1  ) .  Für  e ine 
paläoökologische I nterpretat ion d ieser Foram in iferenfaunen ist das Erkennen von 
a l lochthonen Faunene lementen von g rößter Wichtigkeit .  So können fü r e ine 
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Rekonstruktion des Ablageru ngsraumes ruJr  d ie mehrhe it l ich aus autochthonen 
Elementen zusammengesetzten Faunen des Clusters 1 und Tei le  des Clusters 3 (mit 
höheren Ante i len von ausgewachsenen , wahrsche in l ich a utochthonen I nd ividuen) 
herangezogen werden .  Die besonders deutl ich sortierten Benthosfaunen des Clusters 2 
bestehen vorwiegend aus e ingeschwemmten Elementen und s ind somit n icht ind ikativ 
für i h ren Ablagerungsraum.  

Paläoökolog ische Auswertung der  bearbeiteten Foramin iferenfaunen (nach Murray, 
1 991  ) : 

Die Foramin ife renfaunen des C lusters 1 werden zumeist von der Gattung Lenticulina 
(küh l ,  äußerer Schelf b is  Bathyal ) , e in ige Proben von Cibicidoides (küh l ,  Schelf bis 
Bathya l)  domin iert.  Zusätzl ich s ind höhere Werte von Charltonina (äu ßerer Schelf b is 
bathya l ) ,  Melonis (< 1 0° C, Schelf b is  Bathya l) und auch von Ammonia (k le ine  Gehäuse, 
a l lochthon) zu verzeichnen .  Die Planktonraten schwanken sehr stark , d ie 
d u rchschn itt l iche P lanktonrate l iegt bei 48%. I nterpretation : küh l ,  tiefer Schelf. 

Die weniger stark g rößensortierten Faunen des Clusters 3 weisen neben der 
d ominanten Gattung Cibicidoides (küh l ,  Schelf b is Bathyal) höhere Werte von 
Lenticulina (küh l ,  ä u ßere r  Schelf bis Bathya l ) ,  Charltonina (äu ßerer Schelf bis bathya l ) ,  
Melonis (< 1 0° C ,  Schelf b is  Bathya l ) ,  Nonion (Schelf) , Ammonia und Elphidium (beide 
m it zumeist kleinen Gehäusen , a l lochthon) auf. Auch h ier schwanken d ie P lanktonraten 
erhebl ich , du rchschn ittl ich l iegen s ie über 60% . I nterpretation :  küh l .  t iefer Schelf. 
E inzig d ie  Faunen des C lusters 2 entziehen sich auf G rund der hohen Antei le 
a l lochthoner Elemente vol lständ ig e iner paläoökolog ischen I nterpretation ,  d ie 
P lanktonraten der  Foramin iferenfaunen des Clusters 2 l iegen du rchschn itt l ich bei 53%, 
s ind mit denen der  Faunen der  beiden anderen C luster verg leichbar und lassen keine 
g ravierende Veränderung  des Lebensraumes im Grenzbereich Eggenburg ium I 
Ottnangium erkennen . 

Literatur: 

Faup l ,  P .  & Roetzel ,  R .  ( 1 987) : Gezeitenbeeinflußte Ablagerungen der l nnviertler 
Gruppe (Ottnangien)  i n  der Oberösterreich ischen Molassezone .  - Jb. Geo l .  8 . -A . , 1 30/4 , 
4 1 5-447,  30 Abb . ,  3 Tab . , Wie n .  
Krenmayr, H . -G . ( 1 99 1  ) : Sed imentalogische U ntersuchungen d e r  Vöcklasch ichten 
( l nnviert ler Gruppe ,  Ottnangien)  in der  Oberösterre ich ischen Molassezone im Gebiet der 
Vöckla und der  Ager. - Jb.  Geol . 8 . -A . , 1 34/1 , 83- 1 00, 1 4 . Abb . ,  Wien . 
Rupp ,  Ch .  & Haunold - Jenke ,  Y.  (2002) : Unterm iozäne Foramin iferenfaunen aus dem 
Oberösterreichischen Zentra l raum .  Jb. Geol . 8 . -A. , i n  Vorbere itung .  
Rupp ,  Ch .  & Krenmayr, H . -G.  ( 1 996) :  Stop 9 :  Almta l - Sandri nnen im Robu lussch l ier . ln :  
Egger, H . ,  Hofmann ,  Th . & Rupp,  Ch .  (Eds . ) :  E in Querschn itt durch d ie  Geolog ie 
Oberösterreichs .  - .. Wandertagung Österr. Geo l .  Ges . "  7 .  - 1 1 .  Oktober 1 996 in Wels ,  
Exkursionsführer  1 6 , 87-88 ,  Wien .  
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Dendrogramm für 83 Fälle 

Ward-Methode 

Abb . 1 :  Dend rogramm (Q-mode Analyse) der bearbeiteten untermiozänen Proben . 

Das Sindeisdorf-Profil bei Penzberg in  der bayerische n  Faltenmolasse 
Fossilinhalt u nd Biostratigraphie 

Bett ina Schenk,  Und ine U h l ig ,  Bett ina Reichenbacher, Thorsten Kowalke,  Barbara 
Bassler & Renate Matzke-Karasz 

Das S indeisdorf-Profi l befindet sich ca . 50 km südl ich von M ünchen an der  Autobahn 
A 95, im  Südflügel der  Penzberger Mu lde .  Aufgesch lossen s ind d ie Höheren Bauste in
Schichten (oberstes Sch ichtg l ied der Unteren Meeresmolasse) , d ie U nteren Cyrenen
Schichten (Untere Brackwassermolasse) und der unterste Abschn itt der Unteren 
Süßwassermolasse. 

Obwoh l  das Profi l seit dem Autobahnbau 1 969/70 aufgesch lossen ist, wurde es 
bisher kaum paläontolog isch bearbeitet . Im Sommer 2000 nahm Und ine Uh l ig am 
Sindeisdarf-Aufsch l uß  ein feinstratigraphisches Profi l du rch d ie U nteren Cyrenen
Schichten ( 1 2 1  m mächtig) und d ie untersten 52 m der U nteren Süßwassermolasse auf. 
Es wurden  1 7  Proben entnommen,  darunter 1 4  Proben a ca . 7 kg zum Aussch lämmen 
von M ikrofossi l ien . 
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Die Untersuchungen erbrachten sechs Charophytentaxa (Chara tornata ,  
Rhabdochara exigua, Stephanochara pinguis, Sphaerochara ulmensis, Nitellopsis 
merianii und N. m. forma globula), Samen von Stratiotes cf. websteri, Früchte von Celtis 
lacunosa,  zwei Foramin iferentaxa (Quinque/oculina sp.  und Ammonia kiliam) , zwei 
Bivalventaxa (Margaritifera inaequiradiata und Polymesoda s. subarata), elf 
Gastropodentaxa (Hydrobia sp . , Pomatias a. antiquum, Profoma diversicostata , 
Potamides sp. , Granulobium cf. plicatum, Tympanotonos margaritaceus, Thiaridae gen . 
et spec. indet . , Radix sp. , Planorbarius sp. , cf. Zonites sp. und cf. Cepaea sp. ) ,  vier 
Ostrakodentaxa (Phlyctenophora grosdidieri, Leptocythere cf. Jacertosa, Cytheridea cf. 
bavarica und Palmoconcha cf. turbida) sowie neun F ischtaxa a ufgrund von Otol ithen 
und Lapi l l i  ("genus Cyprin idarum" sp . ,  Palaeumbra moguntina,  "genus Umbridarum" 
crassus, Palaeolebias symmetricus, Dapalis carinatus, D. rhomboidalis, "genus 
Apogonidarum sp./aff. kosdensis, "genus Eleotridarum" sp.  und "genus Percoideorum" 
sp . )  (UHLIG et a l . , subm . ) .  

M i t  H i lfe d ieser paläontologischen Daten waren erstmals Aussagen zum Alter der 
Unteren Cyrenen-Schichten in  der Penzberger Mu lde mögl ich . Pa/aeo/ebias 
symmetricus ist d ie  Leitart fü r d ie Otol ithenzone OT-02 , d ie m it dem späten Rupel  und 
dem frühen Chatt korre l iert wird sowie mit der Säugerzone M P  24 (vg l .  REICHENBACHER 
1 999) . Allerd ings kann aufgrund der Operkei-Funde von Pomatias antiquum Rupel 
ausgesch lossen werden , da d ieser Landgastropode als Leitfoss i l  fü r das Chatt g i lt 
(Zöbelein 1 953) . 

Literatur: 
REICHENBACHER,  B. ( 1 999) : Prel iminary otol ith-zonation in continental Tertiary deposits 

of the Paratethys and adjacent areas . - N .  Jb .  Geo l .  Paläont . , Abh . ,  2 1 4  (3) : 375-
390; Stuttgart.  

UHLIG,  U . ,  KOWALKE , T. , REICHENBACHER, 8. , 8ASSLER , 8 . ,  MATZKE-I<ARASZ, R .  & SCHENK, 
B .  (subm . ) :  Charophyts , Mol luscs , Ostracods and F ish-Oto l iths from the 
continental Ol igocene of the Southern German Molasse Basin near Penzberg . -
Palaeontology, ca . 50 p . ; London . 

ZöBELE IN ,  H . K. ( 1 953) : Zur Altersdeutung der Cyrenensch ichten in  der  subalp inen 
Molasse Oberbayerns .  - Geolog ica Bavarica , 1 7 : 1 1 3 - 1 34 ;  M ünchen .  
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The Molasse and Styrian Basins (Central Paratethys) show different 
paleoceanographic evolution during the Karpatian: Evidence from 

mierefossil assemblages. 
Results from FWF Project P-1 3743-Bio 

Si lvia Spezzaferri 1 > , Stjepan Coric1 > , Johann Hohenegger1 > , Fred Rögl2> 

1) Institute of Paleontology, Un ive rsity of Vienna ,  Althanstrasse 14 , 1090 , Vienna ,  Austria 
2) Natu ral History Museum , Burgring 7 ,  10 14 Wien Vienna ,  Austr ia 

We present here a synthesis of the paleobiogeography and ecology of Molasse and 
Styrian Bas ins based an p lanktonic and benth ic forarnin ifera and ca lcareous 
nannofoss i ls  d u ring  the Karpatian age wh ich spans 1 6 .4 to 1 7 .2  Ma and corresponds to 
the Late Bu rd iga l ian .  The i nvestigated sect ions are located i n  the Austrian basins within 
the Centra l  Paratethys: in  the Molasse Basin at Laa an der Thaya (Hole BL 503) and 
Göl lersdorf in  Lower Austria ,  Wagna and Retznei i n  the Styrian Basin .  

O u r  data ind icate that the Early t o  M idd le Karpatian was characterized b y  ternperate 
to cool paleocl irnate i nterrupted by short warrning episodes as ind icated by the cl irnatic 
curve frorn the Molasse Basin .  The Molasse and Styrian Basins ,  although adjacent, 
underwent d ifferent paleoceanographic evolution du ring  the Karpatian .  The Molasse 
Basin was characterized by dysoxic bottarn water cond itions and reducing 
rnicroenvironrnents,  which al lowed forrnation of ferrou s  su lfide-rich Ieveis  " Virgulinella 
Horizons" . Calcareous benthic assernblages consist of low oxygen adapted species,  the 
rernain ing benth ic assernblages respond to oxygen deficient environrnent in reducing 
size. H igh  prirnary prod uction and h igh surface water ferti l ity due to the i ntense volcanic 
activity characterized the Styrian Bas in .  H igh  nutrient concentration is a lso responsible 
of p lanktonic depleted forarnin ifera l assernblages. Suboxic bottarn water cond itions 
a l lowed pro l iferation of agglutinated with respect to calcareous benth ic forms.  
Paleodepth est irnated by 1 OOP/(P+B) can be biased by deplet ion in  p lanktonic forrns 
due  to ecolog ical cond itions in enclosed basins ,  and therefore new paleocenographic 
proxies and tools for paleodepth est irnates are needed . 

l n  conclus ion , th is  study shows that paleob iogeography of forarnin ifera and 
ca lcareous  nannoplankton frorn srnal l  adjacent basins  is  strictly re lated to local 
ecological cond itions and dernonstrates that quantitative ecolog ical stud ies are an 
innovative way to rnonitor the biogeographic evolut ion of enclosed basins .  
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Loading fractures and Liesegang laminae: large-scale and small-scale 
sedimentary structures found in the northwestern part of the Molasse Basin 

in southwest Germany 

John C .  Tipper1 l , Volker Sach2l and Elmar P .  J .  Heizman n3l 

1) Geologisches Institut, Universitaet Freiburg , Albertstrasse 238 ,  D-79104 Freibu rg, Germany 
2) D-706 19 Sillenbach ,  Germany 

3) Staatliches Museum fuer Naturkunde, Rosenstein 1 ,  D-70 191  Stuttga rt,  Germany 

At the base of the Graupensand rinne near Ulm have been found two new types of 
sed imentary structure - ' load ing fractures' and 'Liesegang laminae' . They have greatly 
d ifferent spat ial  scales ,  but a re int imately re lated . The load ing fractures  a re metre-scale 
con ical fractures ,  each of them fi l led with sand and gravel and l ined with what was 
orig ina l ly  a bed of organic mud .  This bed is referred to here as the Dark Claystone Bed 
(DCB) . The Liesegang laminae are m i l l imetre-sca le quartz laminae that evidently 
formed with in  the DCB during early d iagenesis .  Their formation converted the centra l  
layer of the DCB into a hard and britt le quartzite , the existence of which was the key to 
the later formation of the load ing fractu res .  

The  sed iments immed iately underlying  t he  load ing fractures are grey marls belanging 
to the U lmer Schichten .  They were deposited in the sha l lower parts of lakes that existed 
on a sed iment-starved flood plain in the late Ol igocene and lowest M iocene.  l n  the 
deeper parts of those lakes were deposited organic muds ,  especia l ly during Iake 
h ighstands .  Some of these muds were effectively beds of gyttja ,  and in  some of these 
the interstitia l  water was supersaturated in  s i l ica .  Th is s i l ica was derived by d issolution 
of d iatarn frustu les .  The DCB was one of these si l ica-supersatu rated gyttja beds .  When 
floodpla in deposit ion ceased , either as a result of subaerial exposure or  as a resu lt of a 
marine transgression ,  oxic g roundwater c ircu lated downwards into the U lmer Sch ichten .  
The oxygen d iffused slowly i nto the DCB ,  a l lowing Liesegang laminae to  form there and 
to grow tagether to form a central layer of Iaminated quartzite . The outer layers of the 
DCB remained a h igh ly ducti le organ ic mud .  The quartzite formation probably took 
place no later than the Lower Eggenburg .  

Marine deposit ion continued into the M idd le Ottnang ,  and was then succeeded local ly 
by submarine erosion .  This erosion was strong enough to remove sti l l -unconsol idated 
sed iments from the sea floor, but was unable to penetrate the DCB .  The DCB thus 
became exposed on the sea floor. A s ingle sudden deposit ional event occurred at some 
t ime in the M idd le or Upper Ottnang , the laying down of a 2 .5-metre-th ick bed of sand 
and g rave l .  Though it had been able to resist submarine eros ion ,  the DCB cou ld not 
support th is new superincumbent Ioad . The central  quartzite layer of the DCB ruptured 
wherever it was weakest, the outer duct i le layers of the DCB stretched in response to 
the predominantly tensi le stress field , and the newly deposited sands and g rave ls  sank 
rapidly into the sti l l-soft g rey marls  u nderneath . The structu res that formed are the 
load ing  fractu res .  Marine deposit ion continued after th is event had taken p lace , and the 
rema in i ng  Grimmelfi nger Sch ichten were deposited . 
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Paläoökologische und paläoklimatische Untersuchungen im Oligozän 
des Süddeutschen Molassebeckens 

Und ine Uh l i g ,  Bett ina Reichenbacher, Barbara Bassler, Thorsten Kowalke, Renate 
Matzke-Karasz & Bett ina Schenk 

ln den zurückl iegenden d rei  Jahren erfolgte erstmals eine intensive paläontolog ische 
Bearbeitung der Unteren Cyrenen-Sch ichten ,  dem unterstes Schichtg l ied der U nteren 
Brackwassermolasse. Die Unteren  Cyrenen-Sch ichten sind in der Süddeutschen 
Faltenmolasse am Ostende der M u rnauer Mu lde und im Südflügel  der Penzberger 
M u lde sehr gut aufgesch lossen . 

Lithologisch sind d ie  U nteren Cyrenen-Sch ichten durch eine Wechsel lagerung von 
Merge ln ,  Ka lkmergeln u nd Feinsandsteinen charakteris iert;  sporad isch treten 
Konglomerate , Stinksteine und Koh leschmitzen auf. Aufg rund u nserer 
paläontologischen Untersuchungen s ind aus d iesem Sch ichtg l ied m ittlerwei le zwölf 
Charophyten- ,  zwei Foramin iferen- ,  1 3  Mol lusken-,  vier Ostrakoden- ,  zwölf F isch- und 
1 4  Sä ugertaxa bekannt (UHL IG 1 999 ,  UHLIG i n  press, UHLIG et a l .  2000, UHL IG et a l .  
subm,  REICHENBACHER & UHLIG,  i n  press . ) .  

D i e  Auswertung d e r  l itholog ischen und paläontolog ischen Daten ergab fü r d ie 
Unteren Cyrenen-Sch ichten e ine engräumige Verzahnung von marin-brackischen , 
brackischen ,  lakustri nen ,  fluviati len und terrestrischen Hab itaten (z. B .  Lagunen ,  
Ästuare ,  Süßwasserseen ,  F lüsse,  Sümpfe) ,  w ie  s ie rezent in Deltaebenen beobachtet 
werden kann .  

Aussagen zum Paläokl ima l ieferten insbesondere der  Gastropode Tympanotonos 
u nd d ie F ischfauna .  Tympanotonos i st e in  wärmel iebendes, stenothermes Element und 
d ie  Fami l ien Eleotridae,  Ambassidae und Apogonidae sind heute überwiegend i n  den 
Tropen vertreten .  Diese Befunde lassen auf e in  sehr  warmes,  mindestens subtropisches 
Kl ima sch l ießen . 

Darüber h inaus b i lden rezente Apogoniden i n  ästuarin beeinflußte n ,  mit Mangroven 
bewachsenen Gewässern e in  quantitativ wichtiges Faunenelement (vg l .  u. a. KIMANI et 
a l .  1 996) . Auch d ie  Mol luskenfauna erinnert an rezente Faunen in Mangrovesümpfen ,  
insbesondere d ie Präsenz von Tympanotonos (BANDEL & KOWALKE 1 999) . Damit 
bekräftigen unsere Untersuchungen d ie  Annahme BARTHELT ' s ( 1 989) , daß d ie Küste 
des Oberbayerischen Molassemeeres m it Mangroven bewachsen war. 

Literatu rzitate : 
BANDEL, K. & KOWALKE ,  T.  ( 1 999) : Gastropod Fauna of the Cameroonian Coasts.  -

Helgoland Mar ine Research , 53 :  1 29- 1 40 ;  Hamburg .  
BARTHELT ,  D. ( 1 989) : Faziesana lyse und Untersuchung der 

Sed imentationsmechanismen in  der Unteren Brackwasser-Molasse Oberbayerns .  
- M ünchner Geowiss .  Abh .  (A) , 1 7 : 1 - 1 1 8 ; München .  

KIMAN I ,  E .  N . ,  MWATHA , G .  K . , WAI<WABI ,  E .  0. , NTIBA,  J .  M.  & OKOTH , B .  K.  1 996) : F ishes 
of a Sha l low Tropical Mangrove Estuary ,  Gazi , Kenya . Marine and Freshwater 
Research , 47 :  857-868 ; East Me lbourne,  Victoria (Austra l ien) .  
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Paläoökologische und paläoklimatische Untersuchungen im Oligozän 
des Süddeutschen Molassebeckens 

Und ine Uh l ig ,  Bett ina Reichenbacher, Barbara Bassler ,  Thorsten Kowalke,  Renate 
Matzke-Karasz & Bett ina Schenk 

ln den zurückl iegenden drei Jahren erfolgte erstmals e ine i ntensive paläontologische 
Bearbeitung der Unteren Cyrenen-Schichten ,  dem u nterstes Sch ichtg l ied der U nteren 
Brackwassermolasse. Die Unteren Cyrenen-Sch ichten s ind  in der Süddeutschen 
Faltenmolasse am Ostende der Murnauer Mu lde und im Südflügel  der  Penzberger 
Mu lde sehr gut aufgeschlossen . 

Lithologisch s ind d ie  Unteren Cyrenen-Sch ichten d u rch e ine  Wechsel lagerung von 
Mergeln ,  Ka lkmergeln und Feinsandsteinen charakteris iert ;  sporad isch treten 
Konglomerate, Stinksteine und Koh leschmitzen auf. Aufg rund unserer 
paläontologischen U ntersuchungen sind aus d iesem Sch ichtg l ied m ittlerwei le zwölf 
Charophyten- ,  zwei Foramin iferen- ,  1 3  Mol lusken-, v ier Ostrakoden- ,  zwölf F isch- und 
1 4  Säugertaxa bekannt (UHLIG 1 999,  UHLIG in  press ,  U HLIG et a l .  2000, UHLIG et a l .  
subm,  REICHENBACHER & UHLIG ,  in  press . ) .  

D ie  Auswertung der  l itholog ischen und paläontolog ischen  Daten ergab für d ie 
U nteren Cyrenen-Sch ichten eine engräumige Verzahnung von marin-brackischen , 
brackischen ,  lakustrinen , fluviati len und terrestrischen  Hab itaten (z.  B .  Lagunen , 
Ästuare ,  Süßwasserseen , F lüsse , Sümpfe) ,  wie sie rezent i n  Deltaebenen beobachtet 
werden kann .  

Aussagen zum Paläokl ima l ieferten insbesondere der  Gastropode Tympanotonos 
und d ie F ischfauna .  Tympanotonos ist ein wärmel iebendes ,  stenothermes Element und 
d ie  Fami l ien Eleotridae , Ambassidae und Apogonidae s ind heute überwiegend in  den 
Tropen vertreten . Diese Befunde lassen auf ein sehr  warmes,  m indestens  subtropisches 
Kl ima sch l ießen . 

Darüber h inaus bi lden rezente Apogoniden in ästuar in bee infl ußten ,  mit Mangroven 
bewachsenen Gewässern e in quantitativ wichtiges Faunenelement (vg l .  u .  a .  KIMANI et 
a l .  1 996) .  Auch d ie  Mol luskenfauna erinnert an rezente Faunen in  Mangrovesümpfen , 
i nsbesondere d ie  Präsenz von Tympanotonos (BANDEL & KOWALKE 1 999) .  Damit 
bekräft igen unsere U ntersuchungen d ie Annahme BARTHELT' s ( 1 989) , daß d ie Küste 
des Oberbayerischen Molassemeeres mit Mangroven bewachsen war. 

Literaturzitate : 
BANDEL,  K.  & KowALKE , T. ( 1 999) :  Gastropod Fau na of the Cameroonian Coasts . -

Helgeland Marine Research , 53 : 1 29- 1 40; Hamburg .  
BARTHELT, D .  ( 1 989) : Faziesana lyse u nd Untersuchung der 

Sedimentat ionsmechanismen in der Unteren Brackwasser-Molasse Oberbayerns .  
- M ünchner Geowiss .  Abh . (A) , 1 7 : 1 - 1 1 8 ; München .  

KIMAN I ,  E .  N. , MWATHA , G.  K. , WAKWABI ,  E.  0. , NTIBA, J .  M .  & OKOTH , 8 .  K. 1 996) : Fishes 
of a Shal low Tropical Mangrove Estuary, Gazi , Kenya . Marine and Freshwater 
Research , 47 :  857-868 ;  East Melbourne,  Victoria (Austra l ien) .  
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REICHENBACHER ,  B .  & UHL IG ,  U .  ( in  press) : D ie F ischfauna der chatt ischen Unteren 
Cyrenen-Sch ichten in  der M u rnauer M ulde (Süddeutsche Fa ltenmolasse) . -
Courier  Forschungs institut Senckenberg ,  ca . 25 S . ;  Frankfurt am Ma in .  

UHLIG ,  U .  ( 1 999) :  Neue Kle insäugerfu nde aus dem Ol igozän (MP .24 ,  25)  der subalp inen 
Molasse in  Oberbayern . - M itt . Bayer. Staatss lg .  Paläont .  h ist. Geol . ,  39 :  1 5 1 - 1 64;  
M ü nchen . 

UHUG,  U .  ( i n  press) : The Gl i ridae (Mammal ia) from the Ol igocene (MP 24) of Gräben 3 
i n  the folded molasse of Southern Germany. - Pa laeovertebrata : 30 p . ;  
Montpel l ier. 

UHL IG ,  U . ,  RE ICHENBACHER,  B. & BASSLER, B. (2000) : Säugetiere ,  F isch-Otol ithen und 
Charophyten aus den U nteren Cyrenen-Sch ichten (Ol igozän)  der bayerischen 
Faltenmolasse (Murnauer Mu lde) . - Eclogae geo l .  Helv. , 93: 503-5 1 6 ;  Base l .  

UHL IG ,  U . ,  KOWALKE, T. , REICHENBACHER ,  B. , BASSLER , B. ,  MATZKE-KARASZ, R .  & SCHENK, 
B. (subm . ) :  Charophyts ,  Mol luscs , Ostracods ,  and F ish-Otol i ths from the 
cont inental Ol igocene of the Southern German Molasse Basin near Penzberg .  -
Palaeontology, ca . 50 p . ; London . 

Karpatian to Early Badenian faulting in the central Vienna Basin (Austria) 

M ichael Wagreich 1 l , Hanns Peter Schmid2l · Robert Faber1 l 

1) 1nstitut für Geologie , Geozentrum, Universität Wien ,  Althanstraße 14 , A- 1090 Wien 
2) OMV A G ,  Gerasdorferst raße 

Based on  the backstripp ing method of ten Veen and Kle inspehn (2000) and Wagreich 
& Schmid (in press) we calcu lated apparent d ip-s l ip rates ,  i . e .  the vertica l component of 
d isplacement ,  for fau lts i n  the centra l  part of the M iocene Vienna Basi n .  The d ifference 
of basement subsidence va lues from both the hanging wa l l  and the footwal l  b locks 
adjacent to major synsed imentary normal  fau lts are calcu lated stepwise for each 
stratigraph ic  un it .  These va lues g ive a relative d ip-s l ip va lue for each Strat igraphie 
interva l ,  wh ich is  d iv ided by the t ime du ration to g ive apparent d ip-s l ip  rates for each 
fau lt .  The sense of fau lt movements can be d i rectly determined : Posit ive or  negative 
va lues ind icate which fau lt b lock moved faster; fau lt inactivity or pure strike s l ip  motion 
resu lt i n  zero va l ues in  these plots . 

The Neogene Vienna Basin is situated at the junction of the Eastern Alps and the 
Western Carpath ians .  The structura l  evo lut ion of the Vienna Basin is  characterized by 
an i nterplay of compression , strike-s l ip  movements and extens ion ,  re lated to 
compression and latera l extrusion with in  the Eastern Alps.  The evolut ion of the Vienna 
Basin started d u ring  the Early M iocene (Eggenburg ian-Ottnang ian-Karpatian ,  ca . 20.5 -
1 6 .4 Ma) with the development of a partly non-marine piggyback bas i n  on top of 
N/NW-moving Alp ine thrusts to the north of Vienna .  Paleostresses changed to s i n istra l 
tra nste n s i o n  araund the Early/M idd le M iocene boundary (ca . 1 6 .4 Ma) , lead ing to the 
formation of a p u l l -a p a rt  bas i n  in the Badenian ( 1 6 .4 - 1 3 . 0  Ma) and the Sarmatian 
( 1 3 . 0  - 1 1 . 5  Ma) .  Up to 3000 m th ick successions of marls and sandstones characterize 
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the centra l parts of the basi n ,  whereas delta sands and carbonates were deposited 
along basin marg ins .  Maximum water depths in  the centra l  part of the basin probably 
never exceeded 200 m and thus  basement subsidence values are ma in ly control led by 
stratigraph ic th icknesses. Dur ing Sarmat ian and Pannonian ( 1 1 .5 - 7 . 1 Ma) t imes , 
sa l in ity decreased , lead ing to l imn ic-fluvial deposits during the Late Pannon ian . 

Using the fau lt backstripp ing method we ca lculated apparent d i p-s l ip  rates . The 
method ind icates major faul t  activit ies du ring the Karpat ian , which were previously 
underestimated . Two tecton ic phases can be recogn ized . During  the Early Karpatian 
(Sed imentat ion of Gänserndorf Formation) Sed imentat ion was largely confined to areas 
in the basin center. The sense of fau lt movement reversed du ring  the Late Karpatian 
(Sed imentat ion of the Aderklaa Formation) . Dur ing a short period in the lowermost 
Baden ian ( 1 6 .4 - 1 6 . 1  Ma ;  Sed imentation of the Aderklaa cong lomerate) there are 
ind icat ions for a reversal of movements along several  faults .  Although the calculated d ip
s l ip rates for th is t ime interval a re rather low, th is t ime of apparent reverse fau lt ing n icely 
correlates to geolog ical evidence for upl ift and erosion in the same t ime i nterval to the 
north of the investigated sectio n .  The Bisamberg Fault ,  which bordered the basin during 
Baden ian-Sarmatian t imes to the west , d isplays no d ip-sl ip  activity d u ring  the Karpatian 
to lowermost Badenian .  

Thus ,  reverse fau lt ing du ring  the Early Karpat ian is not i n  accordance to later pul l
apart basin geometries and supports the interpretation of the early basin h istory as a 
piggyback basi n .  During  the Late Karpatian ,  fau lt senses in  the centra l  basin indicate 
normal sense of d ip  s l ip ,  mark ing the beg inn ing of the development of the typical small
scaled depocenter geometry on hang ingwal l  b locks of the M idd le M iocene Vienna Basin .  
This type of  fau lt ing is  regarded as mark ing the  beg inn ing  of pu l l -apart basin formation 
during the Late Karpatian .  

TEN VEEN , J . H .  AND KLE INSPEHN ,  K.L .  (2000) : Quantify ing the  t im ing  and  sense of fault 
d ip  s l ip :  New appl icat ion of b iostrat igraphy and geohistory analysi s .  - Geology, 28, 471 -
474 .  
WAGRE ICH ,  M. & SCHM ID ,  H. P . :  Backstripp ing d ip-sl ip  faul t  h istories :  Apparent s l ip rates 
for the M iocene of the Vienna Basin . Terra Nova ( in  press) . 

36  



Molasse Meeting Vienna/ Austria ,  Apri l  5-7, 2002 

The molluscan fauna of the tempestitic shell beds at Grund (Lower 
Badenian, Austria) 

Martin  Zusch in 1 l , Math ias Harzhause�l . Oleg Mand ic1 l 

1 )  Institute of Palaeontology , University of Vienna , Althanstra ße 14 , A-1090 ,  Vienna , Austria . 
2 )  Museum of Natural History Vienna , Burgring 7 ,  A- 10 14 ,  Vienna , Austria 

An excavation was undertaken at Grund in  Lower Austria d u ring the summer of 1 998.  
Five a rtific ia l  outcrops of Lower Badenian deposits were examined , paying particu lar 
attent ion to sed imentologic featu res and paleontologic composition . 

The stud ied sect ion of the G rund  Formation shows a tota l th ickness of approximately 
9 .5  m and is characterised by a rapid change of a l lochthonaus psammitic and 
autochthonaus pel it ic Sed imentation with a d ist inct decrease in water energy from the 
base to the top. The sandy layers ,  especia l ly in the lower part of the section , show 
abundant channel-structures and cons ist predominantly of th ick skeleta l concentrat ions,  
commonly with sharp erosive bases,  g raded bedd ing and a densely packed (bioclast 
supported ) biofabric .  They are therefore interpreted as h igh  energy, short-t ime events 
and most l i kely represent prox imal  tempestites .  The ske leta l concentrations are 
composed ma in ly of a wei l  preserved fauna ind icative of a sha l low to moderately deep 
sub l ittora l ,  soft bottarn environment :  We stud ied 5 bulk samples quantitatively and 
d isti ngu ished 1 29 species from more than 4200 ind ividua ls .  Despite this h igh sampl ing 
effort species accumu lat ion cu rves ind icate that continuous sampl ing wou ld sti l l  i ncrease 
the number of species.  The quant itatively most important ind ividua ls of the complete 
data set are the venerid b ivalve Timoclea marginata , the l uc in id b iva lve Loripes 
dentatus, and the r issoid gastropod Sandbergeria perpusil/a . Quantitative camparisans 
ind icate s ign ificant d ifferences for the mol luscan com position between samples which 
cou ld be due to d ifferent sou rce a reas for the ind ividua l  tempestit ic layers ,  or d ifferent 
storm intensit ies. 
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