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Fans in the NE · Tauern Window (Austria) 

SLACZKA, A. * & HöcK. V.** 

*Geological Institute, Univ. Craeow, Poland, ** Institute for 
Univ. Salzhurg, Austria 

The northeastern end of the Penninie Tauern Window between the 
Fusch valley in the west and the Kleinarl valley in the east is built 
up by a variable sequence of rocks. ln the north the dominating 
rocktype is the Klammkalk, an elongated body, thick in the east 
up to at least I 000 meters; it thins out dramatically between Rauris 
valley and rusch valley. Within the Klammkalk, but increasing 
towards the south, intercalations of black and green phyllites are 
common. Between Kleinarl valley and Rauris valley there i s  a 
large, approximately up to 1 000 m thick intercalation of black 
phyllites, quartzitic schists and finegrained breccias, separating a 
thinner southern layer of Klammkalk from the thicker no1thern 
layer. South from the main body of Klammkalk the rocks are 
dominated by lens-like dolomite breccias, black phyllites, chlorite­
quartz-schists and last not least turbititic sandstones with 
Thc dolomite breccias and of turbiditic sandstones form 

k i lometers long. The southern 
black • .  

sequence i s  still debatable. Finding of scarce 
(not determinable) in Klammkalk suggcst Jurassie to 

Lower Cretaceous age. From black phyll ites associated with the 
southern Klammkalk and black phyll i tes associated with the 
sonthemmost quartzites and breccias sporen of Early to maximum 
Middlc Cretaceous age were descrihed. 
Our investigations concentrated on the lens-shaped dolomitic 
breccias and the turbititic sandstones. The breccias form several 
individual lens-shaped elongated layers, which merge in the vicinity 
of the Großarl valley into one relatively thick breccia complex. 
The individual layers consist of several thinner heds usually up to 
50 cm in thickness. The bonndaries are generally flat but are 
occasionally uneven, probably representing channelfills. ln some 
cases beds are contorted, that could be best explained as etl'ect of 
synsedimentary slurnping or sliding. Most of them arc matrix 
supported breccias and display a gradation. As a conclusion we 
assume on the base of the observed structures that rocks r"..,...,.<,..nt 

mass11ow deposits and created a local channelized 
The dolomitc breccias are concentrated in the east, between the 
Kleinarl valley and the Gastein valley, farther to the west 
occur also. Howevcr, thev create onlv local lenses becoming smaller 
towards the west. but 
with the decrease of the breccias towards the west we observe an 
increase in turbiditic sandstones. They vary from generally medium 
hedded to thick bedded. Quite often the clastic layers display a 

uneven lower boundary with small, broad channels and the 
upwards into mudstones. Some of the beds display a 

gradation of grains. In rnany cases it is possiblc to detect an origi­
nal upright position. ln some cases we observed bottom current 
structures such as flood marks and dragmarks (PREY 1 975, 1 977). 
The current structures suggest a source area to the SW. 
A similar lens-like distribution of dolomite breccias with also 
similar internal structures can be observed in the Matrei Zone 
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between the MatreierTauern valley in the west and the Leiter 
in the easL They are in analogy to the breccias in the northem part 
again intercalated by black phyllites. Turbiditic sandstones were 
not found until now, but in comparable position chlorite bcaring 
quartzites occur highly folded an recrystallized. HÄUSLER ( 1988) 
described from the Hippold nappe and the Radstadt nappe very 
similar lithologies and structures, which he interpreted as fans. 
Our findings suggest that the clastic sediments in the northeastern 
Tauern Window fo1med along a !arge passive continental margin 
to the south of the Penninie Zone, which was the depostion area of 
the Northcrn Calcareous A lps  and of the Lower Austroalpine 

of the Radstädter Tauern: This margin was dissected 
listric faults forming local extcnsional basins separating 

swells and eventually floored by oceanic crust 
Reckner, Matrei 7nne). On both sides of thc Tauern Window one 
can find often elongated blocks of dolornite and limestone. At 
least a part of them represent olistolites derived from the southern 
carbonate platfonn of the Northern Calcareous Alps. The clastic 
fans were probably supplied from uplifted and tiltcd blocks from 
the sarne area. In  that time the basinal, pelagic or 
sediments were represented by the black shales and sandy marls, 

Reservoirqualitäts-Vorhersage im nordwestdeutschen 
Rotliegenden 

SOLMS, M.*, STRAUSS C.**, GLOVER, B.W.*** & KEl-LY, 
S .** * 

*Salms Geological Consultant (SGC), Lehrte, **BEB Erdgas & Erdöl 
GmbH, Hannover, ***Shell Exploration and Production, Abcrdecn, 

U.K. 

Schlechte Reservoirqualität (RQ) ist häufige Ursache für Fehl ­
bohnmgen im nordwestdeutschen Rotliegenden. Innerhalb maturer 
Kohlenwasserstoff-Provinzen wie dem nordwestdeutschen Rot­
liegend-Becken ist es deshalb notwendig, existierende 
Modelle und so weiterzuentwickeln. um Risiko und 
damit auch die Kosten hei der Erschließung des Restpotentials zu 
minimieren. Das Poster präsentiert 2 Play-Modelle und zur RQ­
Vorhersage im nordwestdeutschen Rotliegenden: 

I .  Das ,Paläocharge-Retention-Modell': Während primäre Litho­
fazies lediglich die Ablagerung eines potentiellen Netto-Reser­
voirs bestimmen, wird die Erhaltung des Porenraums durch quasi­
Inhibierung schädigender diagenetischer Prozesse innerhalb der 
KW-Säule eines Paläofeldcs kontrolliert. Das vorgestellte Modell 
erklärt die Entfarbung primär rot gefärbter, gut sortierter Sand­
steine im NW -deutschen Rotliegenden durch KW -induzierte Fe'•­
reduktion, oft verbunden mit Erhaltung des frühdiagenetischen 
Tonminerals Chlorit. Der Übergang zwischen grauen Sandsteinen 
und roten, hämatitischen Sandsteinen ist oft strati!naohisch dis­
konform und mit einer RQ-Verschlechterung 
hereiche mit 

bgetrennt. Die 
Bere iche i s t  durch Chlorit/I I l i t ­

Die meisten Sonden des nörd­
lichen Fairways produzieren aus chimitsehen Graufolgen. KW­
Rcmigration/ Leakage fUhrt zur diagenetischen Schädi­
gung ehemals gasgeftillter Träger, oft verbunden mit intensivem 
authigenen Illitwachstum. 
Wichtige Faktoren der RQ-Vorhersagestrategie im durch das 
,Paläocharge-Retention-Modell ' beschriebenen Play sind ein mög­
lichst exaktes 3D-Abbild von Temperatur-und Charge-Geschich­
te, verbunden mit fundierten Vorstellungen zur Strukturbildung 
des Prä-Salinars. Eine geostatistische Permeabilitätsvorhersage (aus 
seismischen Attribut· oder l mpedanzkarten) ist daher nur unter 
Einbezug der Paläochargc-relcvanten Daten aus Referenz­
bohrungen sinnvoll. 
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Die Gültigkeit der im Modell beschriebenden Kontrollfaktoren 
beschränkt sich auf alle Träger, die im grundwasserkontrollierten 
Milieu eines flexureil absinkenden Beckens wurden. 
Dies gilt für alle Sandsteine der llannovler-we:chscltolge 
einen Großteil der Dethlingen-Formation 
bercich. 

2. Das ,Framework Cementation Modell' :  Bei diesem Modell 
wird die Reservoirqualität im wesentlichen durch bestimmte 
textureile Merkmale (z. B. Korngröße, Sortierung etc.) innerhalb 
trocken äolischer Lilhofaziestypen kontrolliert. Es existieren di­
rekte Beziehungen zwischen Fazies, Diagenese, Petrophysik und 
seismischem Abbild. Diese Beziehung wird über frühdiagenetische 
Zementation des Porenraums durch gerüststabilisierende Zemen­
te (z. B. Karbonat) realisiert. Die Gerüstzemente schiitzen den 
intergranularen Porenraum gegen Kompaktion und Tonmineral­
neubildung und können durch CO,-saure Wässer im Vorfeld jun­
ger Chargephasen gelöst werden. 

-

Hauptbestandteil der RQ-Vorhersagestrategie im beschriebenen 
Play ist eine möglichst hochautlösende Kartierung der Reservoir-

im Impedanzvolumen einer seismischen Inversion. Dabei 
ist  eine exakte Kalibrierung mit den Abschnitten 

gilt für alle 
der südlichen Grabenränder sowie die Sandsteine der Mirow-For­
mation und die tiefsten Teile der Dethlingen-Formation in den 
Graben:.!:entren. Die markante Faziesbindung petrophysikalischer 
Eigenschaften sowie eine häufig sehr einfache Lithofazies­
vergcsellschaftung erlauben in diesem Play eine Faziesvorhersage 
iiber seismische Klassifikation. 

Synorogenic deposition of turbidite fan�S in the 
Central-Carpathian Paleogcne ßasin: evidence for 

and against seal-lcvel and climatic changes 

SoTAK, J.* & STAREK. D.** 

*Geological Institute. S lovak Academy of Scienccs, St!vema 5, 974 0 I 
Banska Bystrica, S!ovak Republic. Institute, Slovak Acad-
emy of Sciences, Dubravska cesta 9, 842 Slovak Republic 

The Central-Carpathian Basin (CCPB) was fonned as 
a marginal sea of Peri-Tethyan basins. It shows a fore-arc basin 
position developed on the dcstructive plate-margin and in the rear 
of the Outer Carpathian accretionary prism. 
The CCPB has undergone two third-order cycles of initial trans­
gression (TA 3.5 - 3 .6 sensu Exxon�ts cycles), that was followed 
by two second-order cyeles of deposition (TA4 !md TB ! sensu 
Exxon�ts cycles). The initial transgression was precedcd by depo­
sition of alluvial-fan and delta-fan sediments. Uppcr Lutetian trans­
gression in lhe CCPB led to shallow-marine deposition of num-
mulitic banks developed in two 3'd order The nummulitic 
cycles of the CCPB disappeared due to the of the Mid-
dlc Eoeene wann climate in the beginning of the TA4 supcreyele. 

_ 1.;li:1C:IU-eUMi1UIC re-
the extensive carbonate dcposition on 

wann shallow shelves was replaced by terrigenous Sedi­
mentation on bypassed shelr areas. Thc sediments from above the 
nummulitic Iimestones are depleted in CaC03 and enriched in or­
ganic matter. They contain an abundance of cool-water cocoliths 
(e.g. Isthmolithus recurvus, Zigrablithus bijugatus). diatom oozes 
(Menilites) and Globigerina-rich fauna (Globigerina Marls). The 
small-scale intcrcalation of non-calcareous blaek shales and 
Menilites with Globigerina Marls indieates a short pulse of the 
high carbonate productivity during the terminal Eocene fertility 

in the CCPB beeame less 
"�'*'·:ant in time of forecd regression, 

still recorded the sea-level 
Sambron Beds the CCD 
ary) .  The 
I sequenec boundary on shelves (between carbonate 

and overlying formation), which were eroded by fluvial 
channels entering the basin through marginal dclta-fed fans. Dur­
ing this time, the basinal slopes were actively tilted and incised by 
submarine valleys, which fed the basin-t1oor and slope fans. The 
Sambron Fan (like as Tokarcn, Szatlary and Pucov Fans) repre­
sents a lowstand systcm traets eonsisting of canyon-fill, spillover 
and mass-failure deposits. 
The TA4 supereycle tended toward the gradual rise of relative sea 
Ievel during the Early Oligoccne. Successivc formation of the 
CCPB (Huty Fm.) eorresponds to transgressive and highstand sys­
tcm tracts. The transgression is marked by ravinement �urfaees 
detecting between Eoeenc Nummulitie banks and Middle 
sediments of NP 23 Biozone. Basal Sediments of the tran•mr"'��ive 
formation still show the cool-water mtlue:nc•e. 
and semi-isolation, as indicated by wetzcliellacean dinoflagel!ates, 

of diatoms, brackish nectonic fish and ostracods.  Higher 
in the section, the carbonate-free scquence reveals thc first pulses 
of nannofossil blooms, characterized by reticulofenestrids of NP 
23 Biozone, which became flourished due to sca-level rising and 
renewed circulation. The Lowcr Oligocene transgre�sion rose up 
to highest sca-level in time of 32 Ma,  whieh restered the 
Paratethyan circulation. Consequcntly, the CCPB became 
reoxygenated incrcasing in carbonate precipitation, productivity, 
fertility, etc. (calcareous claystones, abundanee of cyclicargoliths, 
oxygen-related ichnocoenosis).  Maximum flooding of this se­
quence fal ls  into the condensed horizons of manganese layers. 
Late highstand of this formation is cvidenced by small-sealc 
progradational events and megaturbidite beds. 

The TB I eottn.Pr'�"f" 

VII�U!Ct:ll<:; j ll lhe 
highstand scdiments 

in the upper fan zones (e.g. eroded Mn blocks in conglomerate­
slope aceumulations) and rclated correlative conformity between 
mud-rieh fans (Huty rm.) and sandy-rich fans (Zubcrec and Biely 
Potok Fm.). The sandy-rich deposition of the CCPB Jasted till to 
the Early Miocene. as  has been already indicated by some 
nannoplankton and formniniferal species (c.g. Helicosphaera scis­
sura, H .  kamptneri, H. cf. ampliaperta, Triquetrorhabdulus cf. 
earinatus'!). The regression in the CCPB reaehed the maximum 
lowstand on the base of the NN2 zone, when the brackish fauna 
becamc to appear in lhe Paratethyan basins (shallow-water brack­
ish dino11agcllatcs, small gastropods). According to this cvidcnce, 
the deposition of the Biely Potok Fm. should terminated till to the 
Early Eggenburgian, i.e. to the lowstand phase at the beginning of 
the NN2 zone, which preceded the next transgressive cvcle TB 
1 .5 in the Presov Fm. 

Fission track dating on clastic sediments of thc 
foreland basin: Implications for the thermotectonic 

evolution of thc Swiss Alps 

SPIEGRL, C., KuH.LEMANN, J., DuNKL, I. & FRISCH, W. 

Geologisches Institut Universität Tübingen, Sigwartstr. 10, D-72076 
Tüblngen, comeli�.spicgel@uni-tuebingen.de 

The clastic sediments of a foreland basin record the exhumation 
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