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Cooling History of Tatric Crystalline Basement of Nizke Tatry Mts.
(Western Carpathians) Inferred from Apatite Fission Track and
(U-Th)/He Analysis — Preliminary Results
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Low-temperature thermochronology of apatites using both the

fission-track (FT) and (U-Th)/He (He) methods has been used

to investigate the cooling history of the Tatric crystalline base-
ment in Nizke Tatry Mts. The methods are effectively sensitive
to temperature range ~120-60 °C and ~85-40 °C, respective-
ly, which allows to investigate final cooling periods of rocks in
shallow crust levels. The samples of granitoids were collected
from NW-SE trending profile crossing the main ridge of the
mountain range.

Preliminary FT data yield apparent ages ranging from 40 to
43.9 Ma (Fig. 1), suggesting no significant vertical displacement
within the crystalline block during exhumation. Mean horizon-
tal confined track lengths in range of 12.0-13.1 um along with

P it S0 ’(g’?j
1 ’ ’}"‘,'4;a ,,1/41' ) ol

RNy 2 | ,
5420000 , FL AR RN J -
¢ / y | ﬂ‘,/. / 7, bl V‘:; » ’1 /‘ prel
- ﬁ:{ M \V I f y
| > ! o
7/ 25 Y B ) 5 f Iy
5415000 gl © s 0o 14 3 ', ,,‘m' 1
/ - £ s
e’ e8 T 4T N
‘P v,
% A% S 7. o 20
5410000~ / - - -

T T T T T T
4375000 4380000 4385000 4390000 4395000 4400000 4405000

® Fig. 1. Shaded DEM of the study area (Tatric part of Nizke
Tatry Mts.) with sample localization (black dots) and meas-
ured (U-Th)/He and FT ages in Ma (He ages: numbers in
brackets written in italic font; FT ages: normal font).
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B Fig.2. Thermal history modeling results based on FT and He data (for explanation and interpretation see the text).

bimodal track length distributions suggest a complex thermal
history. To date, He analyses were successfully carried out on
2 samples, yielding (Ft -corrected) ages in the range from 13.4
to 13.8 Ma (Fig. 1). Thermal history modeling results based on
FT and He data and constrained by geological evidences, re-
vealed the following thermal evolution (Fig.2):
= cooling during Late Cretaceous — Early Paleogene times, in-
dicating exhumation after Eoalpine metamorphism and nappe
stacking;

= reheating during Middle Eocene — Oligocene times, interpret-
ed as temperature increase induced by burial beneath sedi-
ments of the Central Carpathian Paleogene Basin (CCPB);

= cooling at Oligocene-Miocene boundary, reflecting inversion
and disintegration of the CCPB;

= reheating period at ~17 Ma, interpreted as reflecting increased
thermal gradient during Miocene volcanic activity in the West-
ern Carpathian realm;

= final cooling to present-day conditions.



