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THERMAL MATURITY OF CARBONIFEROUS TO MESOZOIC 
SEDIMENTS AS A TOOL FOR PALEOGEOGRAPHIC RECONSTRUCTION IN THE 

ALPINE-DINARIDIC-PANNONIAN TRIPLE JUNCTION 

Thomas Rainer & Gerd Rantitseh 

Vitrinite refleetanee has beeome the most 
widely applied parameter for quantitatively 
estimation of the thermal maturity of sedimen
tary roeks. Prineiples and teehniques of vitrinite 
refleetanee were originally developed for use on 
eoal, and have been modified for use on organie 
matter dispersed in sedimentary roeks. In this 
study, vitrinite refleetanee was performed by 
measurement of mean random refleetanee 
(%Rr) in Carboniferous to Albian strata of the 
Southalpine Southem Karawanken Range and 
the Austroalpine Drau Range. Our purpose is to 
present a map showing the spatial pattem of vit
rinite refleetanee in the "Alpine-Dinaridie
Pannonian Triple Junetion" (HAAS et al . ,  2000), 
involving the data of this study and data from 
LACZÖ ( 1 982 a, b), IHAROSNE LACZÖ & VETÖ 
( 1 983), CLAYTON and KONCZ ( 1994), ÜREBER et 
al. ( 1 997) and BALAZS & KüNCZ ( 1999). A eom
parative interpretation of these data dem
onstrates the presenee of domains eharaeterized 
by a distinet thermal history. Extension during 
Norian to Liassie rifting formed an overall N-S 
trending basin of the South-Alpine realm �nd its 
northem prolongation (SCHMIDT et al. ,  199 1 )  
whieh i s  divided into a number of asymmetrie 
basins separated by submarine highs. This is 
doeumented by abrupt lateral thiekness and fa
eies ehanges in the Stratigraphie sueeession. 
Thermal maturity of Late Triassie strata is pri
mary dependent on the heat flow and subsidenee 
history. Therefore, thermal basin models ean be 
used to eonstrain the thiekness of Jurassie to 
Eoeene overburden whieh is now eroded in this 
area. Consequently, the estimated amount of 
thiekness  gives evidenee about the paleo-
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geographie posttton of distinet teetonostrati
graphie units. 

Vitrinite refleetanee values between 1 .6% 
and 1 .9o/oRr in Camian strata eharaeterize the 
Southem Karawanken Range. In eontrast, the 
eastern part of the Gailtal Alps, the westem and 
eentral part of the Northem Karawanken Range 
and the northem margin of the Julian Alps show 
signifieant lower values between 0.8% and 
1 .0%. Vitrinite refleetanee in the eastem part of 
the Northem Karawanken Range inereases up 
to 1 .6%Rr Coalifieation in the Camian overstep 
sequenees of the Austroalpine Gurktal Range 
Complex is eharaeterized by a west to east 
deerease of Rr from 1 .2% to 0.8% (RANTITSCH 
& RUSSEGGER, 2000). This pattem is over
printed by eoalifieation anomalies in the eentral 
part of the Gailtal Alps and along a dextral 
Riedel shear of the Periadriatie Lineament 
(Hoehstuhl fault) . These anomalies are attrib
uted to post-teetonic events of strong heating 
during Oligoeene and Mioeene times. Vitrinite 
refleetanee values in Late Carboniferous to 
Albian sediments are used to ealibrate a numer
ieal heat flow model of the Drau Range and the 
Southem Karawanken Range. Thermal alter
ation within the peripheral segments of the Drau 
Range (Northem Karawanken Range, eastem 
segment of the Gailtal Alps and the Dobratseh 
bloek and parts of the Lienz Dolomiten Range) 
is explained by a low heat flow of approx. 60 
m W 1m2 during basinal subsidenee and a pile of 
1 400 m Late Cretaeeous to Eoeene sediments 
on top of the exposed Stratigraphie sueeession. 
In eontrast, vitrinite refleetanee in the Southem 
Karawanken Range is explained by an eroded 
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overburden of ea. 3000 m Jurassie to Eoeene 
sediments and a heat flow of approx. 
60 mWfm2. 

Beeause the reeonstrueted thermal history of the 
Southem Karawanken Range is very similar to the 
thermal history of the northeastem part of the 
Generoso basin ( westem Lombardian basin, 
GREBER et al. ,  1997), these data give strong evi
denee for a deep basinal position of the Southem 
Karawanken Range during Jurassie to Cretaeeous 
times. Furthermore, the model is eonsistent with 
the Jurassie to Eoeene Stratigraphie sueeession 
whieh is exposed within the Transdanubian Range, 
a Pannonian teetonie unit with faeially and Strati
graphie affinity to the Southalpine unit (KAzMER, 
1987) . In the Pannonian realm, low vitrinite 
refleetanee between 0.5% and 0.8%Rr in Middle to 
Late Triassie strata of the Transdanubian Range 
and Zala Basin points to a lower thiekness of 
Jurassie to Eoeene sediments and therefore, to a 
platform position of these units. These values are 
eompatible with the thermal model of the Drau 
Range and indieate a similar paleogeographie posi
tion. In eontrast, vitrinite reflectanee between 1 .0 
and 1 .4%Rr in Late Triassie sediments of the 
Meesek Unit may be interpreted by a higher 
amount of Jurassie to Eoeene sediments or by a 
higher heat flow at the time of maximum subsi
denee. The map showing the spatial pattem of vit
rinite refleetanee in the "Alpine-Dinaridie-Panno
nian Tripie Junetion" suggests a paleogeographie 
relation between the Drau Range (Lienz 
Dolomiten Range, Gailtal Alps, Northem 
Karawanken Range), the Transdanubian Range 
and the Zala Basin during Jurassie to Eoeene times. 
The proposed deep basinal position of the Lienz 
Dolomiten Range (SCHMIDT et al, 1991)  and Zala 
Basin (KAzMER, 1987) is not refleeted by the data 
of this study. Aeeepting a close relationship 
between thermal maturity and sedimentary burial, 
vitrinite refleetanee suggests a paleogeographie 
position of these units whieh includes only approx. 
1400 m Late Cretaeeous to Eoeene sediments. In 
eontrast, the Southem Karawanken Range is seen 
as an exotie bloek in its present teetonie framework 
with close affinity to a deep basin (Generoso Basin) 
of the Lombardian Basin. 
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