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The Zazriva Fault — Paleostress History and Kinematics (Pieniny
Klippen Belt, North Slovakia)
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Department of Geology and Paleontology, Faculty of Natural Sciences, Comenius University, Mlynska dolina pav. G, 842 15 Bratislava,
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The Zazriva fault is N-S trending discontinuity distinctively structural expression of the Central Slovak fault system (Kovac
affecting the northern part of the Pieniny Klippen Belt in the and Hok 1993, Nemcok 1994, Nemc¢ok and Nemcok 1998).
Orava area of the Western Carpathians (Fig. 1). It is a part of The structural records of the Zazriva fault activity were ob-
the first order fault zone cutting whole structure of the Western served and analyzed at available outcrops in the vicinity of the
Carpathians, even Panonian region traditionally called Zazriva- Zazrivéa and Istebné village. The structures were observed along

Budapest fault. The Zazriva fault represents the northernmost the damage zone of the Zazriva fault in the Outer Carpathians,
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B Fig. 1. Location of the Zazriva fault and idealised tectonic
sketch (according to Biely et al. 1996, modified). 1 — Crystal-
line basement of the Tatric Unit; 2 — Tatric sedimentary cover;
3 —Fatric Unit (Krizna nappe); 4 — Hronic Unit (Cho¢ nappe);
5 —Pieniny Klippen Belt; 6 — Krynica Unit; 7 — Bystrica Unit;

8 — Central Carpathian Paleogene Basin sediments; 9 — Neo-
gene sedimentary rocks; 10 — Faults; 11 — First order overthrust
lines; 12 — Second order overthrust lines; Zf — Zazriva fault.

Pieniny Klippen Belt and Central Carpathians units. Attention
was focussed to the brittle deformations — slickensides, as well
as tensional structures (veins, tension gashes) to reconstruct pa-
leostress evolution within the area of interest.

Four paleostress fault-related events have been reconstructed.
Thanks to the various age of fault-bearing rocks (from the Triassic
up to the Middle Eocene) the approximate age and superposition
of computed paleostress events were possible to establish there.

As the oldest one seems to be NW-SE compressional event
followed by N-S, NE-SW compressional events and WNW-ESE,
NNW-SSE tensional event. WNW-ESE tensional event was pro-
bably complementary one to the NE-SW compressional event.
All detected tectonic events characterized by different paleo-
stress fields and structural records are regarded to be the post-
Eocene. They are very probably products of the young Tertiary
tectonic activity. In recognized stress fields, the kinematic acti-
vity of the Zazriva fault has been verified and model of Zazriva
fault tectonic evolution has been submitted.

The oldest period of tectonic evolution recorded by small-scale
structures was NW-SE compression (Oligocene-Early Miocene).
The dextral shearing along the E-W trending segment of the Pieniny
Klippen Belt in the area of interest is related to this tectonic event.

N-S compression (Early-Middle Miocene), with frequent stru-
ctural records was responsible for backthrusting tectonics affec-
ting the whole structure of the contact zone in between Outer and
Central Western Carpathians (Marko et al. 2005). Nevertheless,
N-S tensional discontinuity — embryonic Zazriva fault was foun-
ded as well.

In the third period (NE-SW compression, NW-SE tension re-
spectively, Middle/Late Miocene), the Zazriva fault was reacti-
vated as dextral strike-slip, but with important tensional compo-
nent of stress causing downthrow of the Eastern block.

This scenario continued also in the period of NNW-SSE ten-
sion (Late Miocene-?), when the dextral separation along the Za-
zriva fault was enhanced and the subsidence of the eastern block
continued. It led to the erosion of relatively uplifted units in the
western block, and preservation of these units in downthrown
eastern block. It resulted in great geological differences in the
western and eastern block of the Zazriva fault.
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