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This study addresses the exhuma-
tion history of basement units (the 
Rodna horst and the Preluca mas-
sif) in the Maramures area (northern 
Romania) by combining field obser-
vations and fission-track analysis. 
Located internally from the main East 
Carpathian chain, both these units 
underwent a polyphase tectonometa-
morphic history under lowgrade 
conditions during the Cretaceous. 
Post-collisional exhumation was fol-
lowed by Eocene/Oligocene burial. 
Final exhumation during the Miocene 
is largely goverened by brittle faulting 
and fragmentation.

According to our paleostress anal-
yses of meso-scale faults, middle Mi-
ocene transpression was followed by 
middle to late Miocene transtension 
with a consistently NE-SW oriented 
compression axis. The Miocene evo-
lution of the Rodna horst, governed 
by the sinistral Dragos Voda fault, is 
related to open folding and erosion-
controlled exhumation followed by 
apparently dominant normal faulting 
during transtension. NE-SW trending 
normal faults led to fragmentation of 
the Rodna horst into blocks and al-

lowed for exhumation along the Gre-
ben fault, cutting the East Carpathians 
chain to the north (Maramures moun-
tains). While the same kinematic suc-
cession can be observed at the Preluca 
massif as well, it is the transpressive 
phase which dominates the kinematic 
history of the Preluca fault (cf. Tisch-
ler et al., this volume).

For estimates on the rate and tim-
ing of exhumation, the Rodna horst, 
the Maramures mountains and the 
Preluca massif were sampled for fis-
sion-track (FT) anaylses.

SE of the Greben fault largely 
scattering zircon FT ages indicate 
partial annealing only, while sam-
ples from the Rodna horst and the 
NW of the Greben fault yielded late 
Cretaceous cooling ages (60-95 Ma). 
Zircon FT data thus reflect both, the 
low-grade metamorphic imprint and 
late Cretaceous cooling.

In the NW-block of the Rodna 
horst a large scatter in apatite single 
grain ages is observed, characteristic 
for partially annealed samples. The 
samples from the core of the Rodna 
horst, comprising tectonically lower 
units and the samples NW of the Gre-

ben fault have been fully annealed and 
yield middle Miocene cooling ages 
(10-16 Ma, see also Sanders 1998). 
Thus burial by Eocene to Oligocene 
sediments led to partial annealing of 
apatites from tectonostratigraphically 
higher positions while samples from 
deeper levels have been fully an-
nealed. Confined track length meas-
urements and thermal modelling of 
apatite FT data indicates continuous 
exhumation starting at about 12-15 
Ma bp. The total amount of Miocene 
exhumation in the Rodna horst is 
on the order of 3-4 km. In contrast 
apatite FT ages from the presently 
exposed Preluca massif (57-63 Ma) 
have not even been partially reset dur-
ing Eocene to Oligocene burial. Thus 
Miocene exhumation of the Preluca 
massif was less than 2 km.
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Figure 1 a) Major tectonic units of the Alps, Carpathians and Dinarides (simplified after S. Schmid and B. Fügens-
chuh (Basel), in coorporation with M. Sandulescu and L. Matenco (Bucharest), D. Plasienka (Bratislava), J. Pamic and 
B.Tomljenovic (Zagreb), L. Csontos and L. Fodor (Budapest)); b) Tectonic map of the study area. All given ages are 
fission track central ages. Central ages of partially annealed samples are written in italics.


