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Pisaml Fm. allein für detaillierte Schlussfolgerungen zur 
bthymctrischen Entwicklung des Sedimentationsraumes unzurei­
chend. Die bifazielle Charakteristik der verschiedenen Lithotypen 
dagegen belegt unteschiedliche Phasen des Plattformniedergangs, 
die darin sowohl regional korrlierbar als auch mit den reliktisch 
erhaltenen deutschen und anderen karbonatischen Kambriumvor­
kommen vergleichbar sind. 
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Quartcrnary climate changes and tectonic driven 
Sedimentation on the SE-ern part of the Pannonian· 

Rasin , Hungary 

A., LANTOS, M., .K,ERCSMAR�, THAM6-Bozs6, E. , 
MüLLER, P., T6Tu-MAKK, A. JAMBOR, A. & BuLLA, J. 

Geological Institute of Hungary. Stefänia 14, H- 1 143 Budapest. 
Hungary, kercsmar@mafi. hu 

During the Late Neogene, especially in the Plio-Pleistoccnc, the 
Pannonian Basin was an intramontane basin out of any marine 
influence. Thercfore climate, source area uplift, Ieetonic activity 
and basin subsidence werc the main allogenic controls determining 
the lluvial architer.:turc, and eustasy can bc neglected in sequence 
Stratigraphie interpretations. 
By integratcd tcctonical, sedimentological and Stratigraphie 
mcthods (core and weil-log evaluations, high-resolution strati-

magnetostraligraphy and biostratigraphy) wc have studied 
thc cyclic Pleistocene t1uvial sediments. 
The starting point of our resean.�h are two cored boreholes (Deva­
vanya and V esztö) in the Körös-subbasin at the eastem part of the 
Pannonian Basin. These boreholes exposed the tlu violacustrine, 
cyclic Pliocene yellow-grey mottled clay, silt and fine-grained 
sandstone sequences of 670 and 800 m thickness respectively, 
overlain by 41 0-500 m thick Pleistocene sedirnents with a similar 
l i thology. Magnetostratigraphic measurements were prcviously 
carried out which revealed Sedimentation from 0 to 4,2 Ma. The 
Plio/Pieistocene boundary is marked out at the Matuyama!Gauss 
boundary (2.58 Ma) at 416 m at Devavanya and 482 m at Vesz.tö. 
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The identification of the Pleistocene sedimentary cycles in the 
studied boreholes was based on a very detailed grain size 
distribution analyses, of which data statistically filtered sand 
distlibution curves were produced. It was revealed that the quasi­
cyclic variation of the sand distribution is 100 ky above 1 . 2  Ma, 
and 40 ky bclow it which data shows an orbitally forr.:ed control 
on the sedimentary cycles, correspondinc to 5'h order Milankovich 
cyclcs. 
Teetonic processcs arc thc other major feature which has been 
driving Sedimentation on the basin. Teetonic or/and isostatic uplift 
of source arca (most important terrain i s  the Apusen Mts.) 
determined composition and grain size of sedirnents. This tectonic 
megacycle which conneeted subduction activity of Eastern 
Carpathian has given the base process since Late Badenian. 
of Apusen Mts. combined the climatie cycles and basin subsidence 
resulted the differential sedimentation on the Körös Basin between 

Pleistocene and Late Pleistocene. 
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Die Genese Oligo-Miozäner zirkumalpiner Karbonate 
und deren klimagekoppelte Steuerung 

NEBELS!CK, J.H. 

lnst. für Geologie nnd Palliontologie. Sigwart�tr. 10,  D-72076 Tübingcn 

Oligo-Miozäne Karbonate im zirkumalpinen Raum zeigen große 
Unterschiede bezüglich ihrer Komponentenzusammensetzung, 
Faziesvetteilung sowie räumlicher und stratigraphischer Verbrei­
tung. Im Rahmen des Sonderforschungbereil'hs 275 in Tübingen 
wurden diese Karbonate untersucht um mögliche klimagekoppelte 
Steuenmgsprozesse in deren Bildung zu erkennen. Diese Ergeb­
nisse werden mit Klimaproxies aus anderen Bearbeitungsmetho­
den verglichen. Das lJntersuchungsgebiet ist von besonderem In­
teresse, da es am Schnittpunkt von verschiedenen paläogeogra­
phischen Gebieten liegt (z. B. im Oligozän zwischen der Tethys, 
Paratethys und borealen Bereich). Zwei Ereignisse von globaler 
Bedeutung sollten theoretisch hierbei erfaßbar werden: Die Klima­
verschlechterung an der Eozän/Oligozän-Grenze, welche den 
Übergang von einem Greenhouse- zum Icehouse-Kiima bezeich­
net, sowie der Schließung der Tethys im Untermiozän. 
Von den weniger bekannten und bis  jetzt kaum erforschten 
Karbonatvorkommen wurden, unter Beteiligung von mehreren 
M itarbeitern, detaillierte mikrofazielle Analysen durchgeführt. 
Dazu gehören die U nteroligozänen Karbonatvorkommen in 
Slovenien und im U nterinntaltertiär, Oberoligozäne Karbonate von 
Norditalien und der Molassezone nördlich der Alpen sowie Unter­
miozäne Kalke in Norditalien. Zur vergleichenden Gesamtbe­
trachtung wurden andere, bereits publizierte, Karbonatvorkommen 
herangezogen. Aussagen bezüglich der Obertllichenwasser­
temperaturen können jedoch nicht unabhängig von weiteren 
paläoökologischen Faktoren bewertet werden. Außerdem ergeben 
sich Probleme bezüglich der stratigraphische Parallcl isierung 
disjunkter Karbonatvorkommen. Die Genauigkeit der klimatischen 
Aussagen ist auf grobe biogeographische Faziesverteilungen (z. 
B. tropisch/warm temperiert) beschränkt. In einem geringen Aus­
maß können die Temperaturansprüche rezenter Organismen (z. B.  
kälteste Wintertemperaturen) herangezogen werden. 
Die Unteroligozänen Vorkommen nördlich und südlich der Alpen 
sind unterschiedlich bezüglil:h der Corallinaceen-Diversität und 
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dem Vorkommen von Bryozoen (im Inntaltertiär), Grünalgen ( im 
Slovenien) und Großforaminiferen (unterschiedliche Formen); 
Korallen sind in beiden Gebieten vertreten. Großforaminiferen und 
Corallinaceen charakterisieren Oberoligozäne Karbonate wobei der 
direkte Vergleich durch sehr unterschiedliche Ablagerungs­
verhältnisse beschwert wird. Im Untermiozän sind Corallinaceen 
dominierte Kalke südlich der Alpen und Bryozoen dominie1te 
Karbonate im nördlich der Alpen bekannt. 

The Aka'sai basin, an active peripheral foreland basin 
to the Altyn orogen, China? 

NEUBAUER, GENSER, J .*,  LIU, Y.* ,** & GE, X.** 

*lnst. of Geology and Paleontulogy, 
Str. 34, A 5020 Salzburg, Austria, 

Changchun University of Seiences and 

of Salzburg, Hcllbrunner 
of Earth Scienccs, 
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The ca. 50-60 k m  wide Aka'sai basin is  l ocated along the northem 
margin of eastern Altyn Mountains. The Altyn Mountains are 
considered to represent a major zone of transpression where India­
Asia convergence is partitioned into northward growth of the 
Tibetan-Qaidarn pl ateau and predominant sinistral strike-slip 
thc Altyn fault (e.g. Mth"EvtER et al. 1 998, WmuNGER et al. 1 998) .  
The northern boundary ofthe Aka'sai hasin is formed b y  the Tarim 
basin and, in the east, hy the Sanwei Shan which is separated from 
the Neogene to Quaternary Dunhuang basin adjacent to the N by a 
stecp reversc fault. The filling of Aka'sai basin is represented by 
Neogene, gently S-dipping Iake Sediments (northern part of the 
basin) and recent pediments forrning a frontal clastic wedge to the 

Mountains. Recent GPS measurements suggest present-day 
convergence of ca. 3 mm/year hetween the Tarim/Dunhuang basins 
and the central Altyn Mountains, and surface uplift of a similar 
order in the southern Aka'sai basin and at the northem slope of 
Altyn Mountains (BENDICK et al. 2000). 
We interpret the gently S-dipping Neogene sediments of the Aka' sai 
basin as Lhe result of tlexure of the forel and lithosphcrc under the 
Ioad of the Altyn Mountains, and the Sanwei Shan as a disrupted 
peripheral bulge to the Altyn orogen. The filling of the Aka'sai 
basin and its relations to the uplifting Altyn Mountains indieate 
rapid, ongoing surface uplift of Altyn Mountains supplying much 
material.  These relations also suggest the presence of an active 
thrust fault along northern margins of the Altyn Mountains. 
Consequently, the fi lling ofthe Aka ' sai basin is  governed by active 
tectonics, high rclief, semiarid clirnate, high sediment supply and 
transpurt capacity. The filling represents a specific sort of an active, 
terrestrial, underfilled peripheral foreland basin. The elastic wedge 
along lhe Altyn Mountain front has an unusual rcgular slope along 
strike of the basin, with a regular inclination and compri ses alluvial 
fans/braided rivers fed from the mountains and by cannibalization 
of the sediments eroded from southcm sectors of the uplifting clastic 
wedge. The front ofthe clastic wedge forrns the deepcst depression, 
which also includes basin-parallel drainage and l ittle remnant lakes. 
The nmthern area is  charactcrized hy non-deposition of scdiments 
( except some local dunes). In comparison with other foreland basins 
(e.g. ,  EINSELE 1 992, SINCI.AIR 1 997) sedimentological features 
charac terize the Aka 'sai hasin as a new sort of underfillcd peri pheral 
foreland basin within a semiarid cl imate wherc ovcrall uplift 
exceeds subsidencc in the foreland basin. 
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Nature, 404: 69-72. 

EtNSELE, G. ( 1992): Scdirnentarv Basins. Evolution, Facics and Sediment 
Budget. - 1 -628, (Springer-Ve

'
rlag) Derlin Heidelberg Ncw York. 

M ETIVIER,  F., GAU DF.MER, Y., TAPPONNIER , P. & M H ER, P. ( 1 998): 
Northeastward gmwth of the Tibet pl ateau deduced from baianced 
reconstruction nf two depositional areas: The Qaidarn and Hexi Corridor 

98 

basins, China. - Tectonks, 17: 823-842. 
SINCLAII<. D.H . ( 1 997): Tectonostratigraphic modcl for underfilled perpheral 

foreland basins: an Alpine perspectivc. - Bull. Gcol. Soc. Amer., 109: 
324 346. 

Wr!TUNGER, G., TAPPONNIER, P., POUPINET, u .. MEI, J .• DANIAN, S., HERQUB., 
G. & MASSON, F. ( 1 998) :  Tomographie Evidcnce for Loca l i zcd 

Lithospheric S hear Along the Altyn Tagh Fault. Scil:nce, 282: 74-76. 

Detrital mode of sandstones and 40 ArP9 Ar agcs of 
detrital mica from the Rhcnodanubian Flysch Zone, 

Rastern Alps: Signiticance for Alpine paleogeography 

HANDLER, R., FRlEDI ., G., ÜENSER, J. & TOPA, 
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Detrital mode (using the Dickinson-Gazzi approach) of all sand­
stone formations and •u Ar!'" Ar mica ages of Lower Cretaceous to 
Eocene sequences constrain the tectonic and paleogeographic evo­
lution of the central Rhenodanubian Flysch Zone (RFZ; Salzburg 
section ), Eastem Alps. Furthermore, the Walserberg Zone (carly 
Late Cretaceous) displays no ditfercnce to the RFZ constraining a 
comrnon paleogeographie origin of hoth zones. Abundant rnono­
erystalline quartz, rcmnants of sillimanite-bearing gneisses, and 
chemically unzoned rninerals like garnet indicate a high-grade 
metamorphic terrain as the principal source for the flysch zone. 
However, a major proportioll of carbonate clasts and carbonate 
cement are common in all, Early Cretaceous to Eocenc, formations. 
There is only a suhordinate variation in composition through time 
suggesting a rather Stahle hinteeland over the period of deposition. 
Together, the detrital mode is representative for colli sional orogenic 
belts. Mafic/intermediate volcanic clasts are more abundant in the 
Lower Cretaceous Triste] Formation, whereas some acidic volcanic 
clasts occur within younger iörmations. Decimetre-thick altered 
tuff layers of primary mafic composition are common in early 
Cretaceous, late Campanian/Maastrichtian, and Paleogene forma­
tions. The alternation of sandstone-rich formations with sequences 
dominated by pelagic sediments, mainly marls, suggests that 
sandstone-rich formations may he interpreted as low-stand clastic 
wedges. The area of deposition was l argely above the carbonate 
compensation depth. 
40 ArP9 Ar ages (single grains) of detrital white mica from together 
four sandstones samples (together ca. 80 grains) ofthe Walserberg, 
Reisei sberg and Altlengbach Formations indicate prcdominant (> 
70 percent) Variscan sources with ages between 330 and 299 Ma. 
Subordinate clusters include Cadomian (670 - 547 Ma), early 
Variscan (c. 360 Ma), late Permian to Triassie (240 224 Ma), 
Jurassie ( 1 92 - 154 Ma), early Cretaceous (c. 145 - 1 35 Mal and 
late Cretaceous ages (<:. 1 1 0 Ma) . 
The ca. 2500 meters thick section of tlysch sedi ments was deposited 
within a period of ca. 80 million years. This indicates a rather 
long-term stahility of the depositional realm which is not usual in 
accretionary wedges and convergent plate margins. A 

between clastic wedges which are dominated by sandstone/ 
graywackc and marl section appears to represent an irnportant 
feature of the RFZ. The change may indicate in clastic 
input or eustatic sea Ievel changes. U)W-stand sea Ievel may result 
in low-stand clastic wedges at the continental toe. At least for the 
Cretaceous portion of the seclion, the regular change appcars to 
retlcct third-order sea Ievel changes. 
The new data from thc Rhenodanubian hinterland constrain thc 
prcsence of a relatively stable, metamorphic/magmatic hinterland 
which persisted from Lower Cretaceous until Eoccne. The rnain 
modulation is the Variation in volcanic clasts which are rnore 
dominant in the Lower Cretaceous Tristel Formation. The compo­
sition of the hinterland can be reconstructed from 40ArP"Ar mica 




