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conglomerate body with the basement. Other contacts are
faults. Locality is situated at the horst of the Strazovské
vrchy Mts.

Dubodiel (DUB)
N 48°45'55.5", E 18°05'49.6",362 m a.s.l.

Unpawed road cut nearby small dam at the stream
Inovec in the village Dubodiel. There are exposed the
Eggenburgian sandstones and carbonatic conglomerates of
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Causa Formation (Ivani¢ka et al., 2007). The stratification
is not clear, ca S 60/40°. Locality is situated at the western
rim of the Povazsky Inovec Mts. horst, affected by the
Zavada-Dubodiel fault, which separates Povazsky Inovec
Mts. horst from the Miocene fill of the Banovska kotlina
depresion. The influence of this marginal fault dynamics
to recent position of sampled rocks is highly probable.
Bedrock represents carbonates of the Tatric cover unit cut
by N-S Zavada-Dubodiel fault.

b

d)

Fig. 3. Sampling on studied sites. a — Sampling of Eggenburgian
calcareous micro-conglomerates in the active Cachtice quarry;
b — Sampling of Eggenburgian(?) calcareous fine-grained
conglomerates in the active Roziiové Mitice quarry; ¢ — Sampling
of weakly lithified fine to medium-grained Eggenburgian
calcareous conglomerates for the paleomagnetic analysis (1.
Tunyi) and FT analysis (J. Kral) in the abandoned Krasna
Ves quarry; d — Marked oriented samples of grey Oligocene
sandstones for paleomagnetic analysis in the active Hrabnik
quarry before extraction; e — So we remember Igor, tireless and
loving field works, just taking samples from the Eggenburgian
sediments at locality KI'acno, which ones he has already missed
to analyse.
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Tab. 1

Results of paleomagnetic measurements. Good results with low scatter are marked bold. For samples localization see Fig. 1.

q q Average ey Inclination .
Locality Locality name N Paleo-north azimuth Declination after bedding Resul.ts Bedding
code & rock age 5 q CCwW 5 scattering S

after bedding correction correction 0
CACH Cachtice 30 223° 130° 7300 8° 138/25°
Eggenburgian
ROM Roziiové Mitice 30 236° 1220 580 15° 180/45°
Eggenburgian?
, o
KVES Krisna Ves 16 ca 195° 173° 29° 21 150/55°
Eggenburgian 119
DUB Dubodiel 17 151° 210° 56° 7° 60/40°
Eggenburgian
PAT Patrovee 5 120° 245° 55° 9° 60/27°
Eggenburgian
Hrabnik o 173° o o °
HRA Latest Oligocene 10 188 23 14 150/45
Patrovec (PAT) (NP 22). Locality is situated in the realm of the Malé

N 48°46'35.4", E 18° 06' 07.8",363 m a.s.l

Small outcrop beside road connecting Dubodiel and
Trencianske Jastrabie villages. There are exposed massive
Eggenburgian carbonatic conglomerates and sandstones of
Causa Formation (Ivani¢ka et al., 2007), latest one were
sampled. As bedding (S, 60/30°) was identified contact of
sandstones and conglomerates. Locality is situated at the
western rim of the Povazsky Inovec Mts. horst.

Krasna Ves (KVES)
N 48° 50" 08.8", E 18° 13" 33.2"”,283 m a.s.l.

A large abbandoned quarry in the Krasna Ves village.
There are exposed basal Eggenburgian sediments
transgressed over dolomites of the Hronic unit. Observed
successions are faulted and individual blocks are tilted
(Marko, 2012). Locality is situated near the N-S Timoradza
fault affecting the northern rim of the Banovska kotlina
depression (Danube basin). Sampled were well lithified
beds of medium-grained conglomerates (Fig. 3c) dipping
due to block tilting to the NE (S, 150/55°). Locality is
situated at the northern periphery of the Banovska kotlina
depression.

Hrabnik (HRA)
N 48°27'26.0", E 17° 13/ 36.8", 257 m a.s.l.

Currently active excavation pit Hrabnik is situated
close to the Solosnica village at the Bukova furrow filled
with the Paleogene sediments. The sample (Fig. 3d) was
extracted from the upper, not folded part of the Hrabnik
Formation (H. F., sensu Marko et al., 1990) that is built
up by the sandstone-calcarenite beds, intercalated by
weakly indurated claystones (S, 150/45°). The age of H. F.
was determined (1. ¢.) according to the nanoplankton and
foraminifers as the Uppermost Oligocene, the Kiscellian
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Karpaty Mts. horst (Polak et al., 2011).

Klacno (KLA)

N 48°53"20.4", E 18°38'15.8”, 368 ma.s.l.

A short defilé at the road cut, nearby entrance
to agricultural farm. Neokomian limestones of the
Fatric unit are covered by transgressive facies of the
Eggenburgian sediments — Kla¢no conglomerates and
microconglomerates of the Causa Formation (Ivanitka
et al., 2007), bedding is ca S 265/33° (Fig. 3e). Locality
is situated in the northern termination of the Horna Nitra
depression.

Method of magnetic parameters measurements and
gained results

To measure magnetic characteristics of investigated
rocks a well-established methodology was applied,
being developped in Geophysical Institute of the Slovak
Academy of Sciences in Bratislava, including self-
construction of original measurement and supporting
devices. This methodology was verified by a long lasting
practice.

Subsamples for further paleomagnetic analysis were
extracted in laboratory by core drilling (up to 25.4 mm in
diameter) from oriented field samples. The volume of each
sample was established and by the susceptibilitymeter
KL-Y2 and RMP spinner magnetometer JR-5 was used
to measure the magnetic susceptibility (kappa) and
natural remanent magnetic polarization (NRM). Gained
values were recalculated in relation to the volume of
the sample. After that the samples were demagnetized
by step-wise procedure and before each measurement
in given temperature (approximately 14 steps with ca
50 °C temperature increment up to the highest temperature
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650°C) was external magnetic field compensated
automatically by means of MAVACS system, as well as
manually to exclude eventual problems with the automatic
system. The period of sample warming was ca 30 min.
After cooling the samples to laboratory temperature the
magnetic susceptibility and remanent magnetization RM
were measured. Magnetic data gained from measurement
devices were processed by a specialized software, and
magnetic parameters for each sample were calculated.
As the final software output was Zijderveld diagram in
stereographic projection with the evaluation of relation
between magnetic susceptibility and intenzity of RM

and temperature; and changes of RM with the changing
temperature. Selected measured data were processed by
means of Fisher's statistics and mean magnetic vector
(paleonorth direction for given sample) was constructed.

Analysed samples situated inside CSC rendered
remarkable paleomagnetic results (Tab. 1, Fig. 2). They
show 120-240° declination of paleomeridians (Fig. 1)
interpreted as a value of CCW rotation. So far gained
paleomagnetic data from the Inner Western Carpathians
declare generally ca 60-90° declinations (e.g. Tunyi and
Marton, 1996; Kova¢ and Tunyi, 1995; Marton et al.,
1999).

a) — cachl
CACH1.fis, number of vectors: 30, parameters BBC (left), ABC (right):
D I R k alfa Js dg KAPs dKAP
279.91 61.26 27.5199 11.693 8.03 0.089 0.101 5.330 12.546
222.70 72.66 27.5199 11.693 8.03 0.089 0.101 5.330 12.546
Chosen samples, demagnetization fields, marking:
12f1 150 1 12f2 300 2 12f3 50 3 12f2 200 4 12£5 100 5 12f6 200 6 13f1 150 7 13f2 400 8
13£3 150 9 13f4 350 A 13£f5 200 B 13f6 250 C 13f7 450 D 14£f1 300 E 14f2 150 F 14£3 200 G
14f4 150 H 14f5 150 T 14£f6 100 J 14£7 50 K 15f1 100 L 15£2 100 M 15£3 150 N 15f4 150 O
155 50 P 15f6 50 Q 16£1 50 R 16£2 250 s 16£3 350 T 16£4 50 U
a) — cach2
CACH2.fis, number of vectors: 9, parameters BBC (left), ABC (right):
D I R k alfa Js dJg KAPs dKAP
87.66 43.54 7.3439 4.831 26.16 0.073 0.037 2.944 10.736
99.39 24.86 7.3366 4.809 26.23 0.073 0.037 2.944 10.736

Chosen samples,
11£1 150 1
17£6 100 9

demagnetization fields

11£2 200 2 16£5

marking:

50 3 17f1 350 4
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17£2 300 5 17£3 350 6 174 50 7 17£5 100 8
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b) — kvesl
KVEl.fis, number of vectors: 8, parameters BBC (left), ABC (right):
D I R k alfa Js dJg KAPs dKAP
239,64 59,20 7.1164 7.922 20.98 0.606 1.137 2.725 1.021
185.97 29.34 7.1164 7.922 20.98 0.606 1.137 2.725 1.021
Chosen samples, demagnetization fields, marking:
7£1 100 1 7£2 350 2 7£3 150 3 7£4 200 4 7£5 150 5 7£8 150 6 9f4 400 7 9f6 350 8
b) — rom

ROM. fis, number of vectors: 30, parameters BBC (left), ABC (right):

D I R k alfa Js dg KAPs dKAP
311.62 54.24 22.7315 3.990 15.16 1.083 0.830 -0.257 1.551
235.58 58.02 22.7315 3.990 15.16 1.083 0.830 -0.257 1.551

Chosen samples, demagnetization fields, marking:

1f1 350 1 1£2 350 2 1£3 350 3 2f1 350 4 2f2 350 5 2f3 400 6 2f4 350 7 2f6 150 8

2£7 100 9 3f1 400 A 3f2 350 B 3f3 450 C 3f6 100 D 4f1 450 E 4£2 250 F 4£3 100 G

4f4 400 H 4£5 450 I 5f1 350 J 5£2 350 K 5£3 100 L 5f4 350 M 5f5 100 N 5£6 150 O

6f1 300 P 6f2 350 Q 6f3 450 R 6f4 150 s 6f5 200 T 6f6 150 U

Below are presented results of paleomagnetic measure-
ments for single localities displayed in the lower hemispe-
here of streographic projection. For each sample — locality
the diagram has marked calculated mean vector direction
with the circle of results reliability, and magnetic north
direction estabilished for the Neogene period (after Krs,
1979).

Tectonic interpretation of paleomagnetic results

Anomalous declinations in Eggenburgian and Late
Oligocene sediments inside the Carpathian Shear Corridor
points to large blocks rotation due to the post-Eggenburgian
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sinistral strike-slip regime. Nevertheless, such extreme
rigid body block rotations can be hardly realized inside
one shear zone due to geometrical limits of rotations.
We expect combination of succeeding events (Marko et
al., 2014), during which the blocks gradually rotated to
present position. First rotation took place due to CCW en-
bloc rotation of ALCAPA (Balla, 1987). This event could
has been followed by CCW domino-style rotation inside
wide sinistral N-S trending shear zone, separating already
stacked Eastern Alpine units from still northward moving
Carpathians units. The final part of CCW block rotations
took place inside ENE-WSW trending Carpathian
Shear Corridor operating in sinistral regime. It drove
the castward escape of the Central Carpathians crustal
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¢) — kves2
KVES2.fis, number of vectors: 8, parameters BBC (left), ABC (right):
D I R k alfa Js dg KAPs dKAP
192.81 2.39 7.1413 8.151 20.65 1.906 2.253 2.588 2.238
206.20 -35.20 7.1413 8.151 20.65 1.906 2.253 2.588 2.238
Chosen samples, demagnetization fields, marking:
8fl1 350 1 8f2 350 2 8f3 100 3 8f4 350 4 8f5 150 5 9f1 250 6 9f£2 150 7 9f3 50 8
¢) — kves3
* *
+ +
KVES3.fis, number of vectors: 5, parameters BBC (left), ABC (right):
D I R k alfa Js dg KAPs dKAP
282,20 55,83 4.4700 7.547 29.79 0.724 0.957 -1.200 11.970
247.24 40.72 4.4700 7.547 29.79 0.724 0.957 -1.200 11.970

Chosen samples,
10£1 350 1

demagnetization fields,

10£f2 350 2 10£3 650 3

marking:

segment. The highest values of block rotation (ca 240°
CCW) was measured in localities Dubodiel and Patrovec.
Both localities are situated at the zone of N-S trending
Zavada-Dubodiel fault, a marginal fault of the Povazsky
Inovec Mts. horst. These extreme values of rotation could
be a result of superposed rotational events within sinistral
N-S trending shear zone, followed by rotation within
sinistral Carpathian Shear Corridor.

Simultaneuously with block rotations around vertical
axes due to sinistral strike-slip regime inside CSC, block
tilting (Fig. 4) took place. It is evident from inclinations
of formerly horizontally laying cover and nappe units in
asymmetrical horsts (core mountains). This process is well
described e.g. by Jaroszewski (1980) and Zolnai (1995).

10f4 350 4
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10£9 350 5

Block tilting is a reason of high-angle paleomeridians
inclinations observed inside CSC.

The Carpathian Shear Corridor is a zone of Late
Miocene exhumation of crystalline basement in individual
blocks; where the AFT data from the Strazovské vrchy
Mts. inside the corridor point to two uplift and exhumation
phases, with moderate to slow cooling 24-22 Ma ago and
fast cooling approximately 10-7 Ma ago (Marko et al.,
2017). These processes were driven by shear zone activity.
The rigid body block rotation and tilting, resp. blocks
uplift/subsidence inside strike-slip zones are usually
coeval processes. However, the ages of two uplift events
in CSC are different from the published Lower/Middle
Miocene ages of rotations in the Western Carpathians
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d) — dub
DUB. fis, number of vectors: 17, parameters BBC (left), ABC (right):
D I R k alfa Js dg KAPs dKAP
49.59 32.86 16.3902 26.239 7.10 0.015 0.005 -12.982 17.555
151.29 56.49 16.3902 26.239 7.10 0.015 0.005 -12.982 17.555
Chosen samples, demagnetization fields, marking:
18f1 350 1 18f2 150 2 18f3 100 3 18f4 50 4 18f5 150 5 19f2 200 6 19£f3 150 7 19f4 200 8
19£5 200 9 20f1 300 A 20f2 400 B 21f1 400 C 21f2 350 D 21f3 150 E 21f4 100 F 21f5 150 G
22f1 350 H
d) — pat

PAT.fis, number of vectors: 10, parameters BBC (left), ABC (right):

D I R k alfa Js dJg KAPs dKAP
162.53 60.32 9.8940 84.880 5.27 0.106 0.015 55.560 6.218
117.93 58.68 9.7840 41.660 7.57 0.106 0.015 55.560 6.218

Chosen samples, demagnetization fields, marking:
23fla 150 1

24f2b 200 9

23f2a 150 2 24fla 200 3

24f3b 150 A

(e.g. Kralikova et al., 2016). One explanation of this
contradiction involves rotations inside the corridor ca
8 Ma ago, contemporaneously with the last AFT related
uplift event. We prefer this alternative. Other explanation
involves rotations inside the corridor, taking place at the
same age (15—17 Ma) as has been already declared, but in
this case the rotations were realized withouth uplift of the
blocks.

Rotations revealed in localities in Eggenburgian
sediments and one in Late Oligocene sediments, all situated
inside the corridor, are large, but not exactly the same in
each locality. It can be explained by strain heterogeneity,
resp. deformation as well rotation partitioning. Individual
localities are probably situated in blocks of different
dimensions, which were affected by different intensity of

24f2a 200 4

182

24f3a 100 5 23f1b 150 6 23f2b 150 7 24f1b 200 8

rotation. Differences in magnetic fabric of core mountains
(Hrouda et al., 2002) is desctribed as a result of not uniform
Neo-Alpine rotation of individual blocks (1. c.) as well.

Discussion

Paleomagnetic measurements from several studied
localities display more scattered results, but others are
well clustered (loc. CACH, DUB, PAT, HRA — Fig. 1).
Nevertheless we gained usable results, which correspond
to our earlier interpretation of CSC as a dynamic strike-slip
zone. Despite that some of the gained paleomagnetic data
are not perfect, our preliminary results of paleomagnetic
measurements reflect what happened inside the CSC — the
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e) — hra

HRA.fis, number of vectors: 10, parameters BBC (left), ABC (right):
D I R k alfa Js dJg KAPs dKAP
216.64 51.94 9.4916 17.704 11.81 0.145 0.075 133.180 88.854
187.80 22.57 9.4916 17.704 11.81 0.145 0.075 133.180 88.854

Chosen samples,
hpml_1 300 1
hpml_11 300 9

demagnetization fields
hpml_2 300 2 hpml_3 200 3
hpml_12 400 A

marking:

hpml_4 350 4

hpml_5 300 5

hpml_6 400 6  hpml_7 400 7  hpml_9 150 8

Fig. 2a—e. Diagrams (stereographic projection, lower hemisphere) with magnetic paleo-poles directions of single measurements (al-
phabets and numbers) and mean paleomagnetic direction (gothic cross) with the circle of reliability calculated for localities Cachtice
(CACH), Roziové Mitice (ROM), Krasna Ves (KVES), Dubodiel (DUB), Patrovec (PAT) and Hrabnik (HRAB) (compare with Tab. 1)
before bedding correction (BBC) and after bedding correction (ABC) was done. Star represents an orientation of the North magnetic
pole for the Neogene period (after Krs, 1979). Normal and reversal magnetic polarization are distinguished by single measurements
symbols position — normal position means normal magnetic polarization, sloping position of symbol means reversal polarization.

large block rotation and tilting. It is difficult to explain such
large rigid body block rotations, but we have examples for
even larger rotations from the nature, which are quite usual
and effective in mineral dimensions within metamorphic
processes (e.g. porphyroblast rotations). If we accept
the scale invariance principle (see also Marko, 2012),
equivalent rotations can be expected in all scales. The
step-wise rotation in superposed shear zones can explain
the extreme values of block roatation as well. Similar idea
was suggested also in pioneering work by Grecula et al.
(1990).

There is a linear relation between magnitude of strike-
slip separation and magnitude of blocks rotation inside
a shear zone. A map view domino-style model simplifies
and explains evolution of observed real structures, but
not in 3D. Question is what happens in depth during the
rotaion, whether and where are individualized and rotated
blocks detached from the basement. Towards the depth
we can expect transition from brittle to ductile rheology
of deformation. In the case of moderate rigid body block
rotation in the schizosphere, there is a gradual transition
to rotation in ductile conditions in plastosphere and no
detachement is necessary. Blocks are rooted in depth.
However, extreme 180° and even more block rotations
due to extreme strike-slip separation identified along the
CSC needs total detachement of rotated blocks from the
basement. Detachment of rotated blocks from the basement
should be somewhere at the brittle-ductile transitional

183

zone, or could be situated at the basal thrust plane of the
Western Carpathians micro-plate.

We explain declinations of paleomeridians tectonically,
as a result of CCW Early/Middle Miocene rigid-body
block rotations due to sinistral shearing in the wrench
corridor. However, there exist another, non tectonic
hypothesis explaining extreme values of declinations
by autoreversal of remanent magnetization of minerals
(Orlicky, 2018). This eventuality declaring the complexity
of the physical principles of magnetism has not been
taken into considerartion in our tectonic concept based on
classical field-reversal theory.

Conclusions

An important block rotations occurred during the
Western Carpathians Neo-Alpine tectonic evolution.
Paleomagnetic data were so far tectonically interpreted
as a proof of counter-clockwise ALCAPA micro-plate
rotation during its invasion into the North-European
Platform embayment of subducting thin oceanic crust in
the early stages of the Neo-Alpine tectonic evolution.

We suggest that subsequent domino-style rotations of
small blocks took place inside a prominent sinistral strike-
slip brittle shear zone — a strike-slip corridor controlling
eastward escape of the Inner Western Carpathians crustal
segment and inside this shear zone the high values of
block rotations are expected. To confirm this concept five
oriented samples of Eggenburgian sediments and one
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Fig. 4. Model of domino-style rigid-body blocks rotation and tilting, accommodated by antithetic Riedel’s shears inside sinistral
strike-slip brittle shear zone with arrow indicating subsided marginal parts (after Jaroszewski, 1980).

Late Oligocene sample from the localities situated inside
the wrench corridor were selected and declinations of
magnetic paleomeridians were detected.

In contrast to so far known average 60—90° declinations
of magnetic paleomeridians due to ALCAPA en-bloc
rotation, 120-240° ranging declinations of magnetic
paleomeridians were detected inside the wrench corridor.
It is an evidence of the occurrence and the geodynamic
role of the Carpathian Shear Corridor inside which the
subsequent CCW rotation took place after the ALCAPA
en-bloc rotation. Although the paleomagnetic results are
preliminary and some gained data are not perfect, these are
important, because they reflect what happened inside the
CSC — the excessive block rotations.
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Rotacie blokov v karpatskom striznom koridore — paleomagneticky zdznam

Paleomagnetické Studie realizované v Zapadnych
Karpatoch (napr. Balla, 1987; Kovac et al., 1989; Kovac
a Tanyi, 1995; Marton a Fodor, 1995; Fodor, 1995; Fodor
et al., 1998; Marton et al., 2013) dokladaji odklon spod-
nomiocénnych magnetickych paleomeridianov od neo-
génneho magnetického meridianu definovaného Krsom
zhruba 60 — 90° (1979). Tieto deklinacie sa interpretuju
ako dosledok CCW en-bloc rotacie mikroplatne ALCA-
PA prenikajicej do zalivu severoeuropskej platformy,
tvoreného tenkou oceanskou koérou subdukujucou pod
Karpaty. Domnievame sa, ze v obdobi neoalpinskej tek-
tonickej evoltcie po rotacii karpatskej mikroplatne zohral
pri postupe samostatnych mens$ich kdrovych blokov in-
ternid Zapadnych Karpat dolezitt ulohu karpatsky strizny
koridor (CSC sensu Marko et al., 2017). Dynamiku tohto
rozhrania identifikovaného zo snimok dial’kového priesku-
mu Zeme (DPZ) (Janku et al., 1984; Doktor et al., 1985)
opisali Pospisil et al. (1986, 2012) a Pospisil (1989, 1990).
CSC reprezentoval smernoposunovi lateralnu rampu
korového segmentu internid Zapadnych Karpat extruduja-
ceho na vychod (obr. 1). Podl'a tohto modelu bolo vysuva-
nie centralnokarpatského korového segmentu relaxované
v zone CSC intenzivnou striznou deformaciou s CCW
rotaciou a tiltovanim mikroblokov (obr. 4) v sinistralnom
smernoposunovom, pravdepodobne transtenznom rezi-
me. Vysledkom stredno- az vrchnomiocénnej dynamiky
je Specificky stavebny §tyl v zone karpatského strizného
koridoru, charakteristicky striedanim vyzdvihnutych (jad-
rové pohoria) a poklesnutych (sedimentarne vnutrohorské
bazény) rotovanych a tiltovanych blokov. Nacrtnuty kon-
cept predpokladd anomalne lavostranné (CCW) rotacie
mikroblokov vnutri karpatského strizného koridoru. Aby
sme overili tato predstavu, zamerali sme sa na $tadium
orientacie magnetickych paleomeridianov v ranomiocén-
nych sedimentoch na niektorych dostupnych lokalitach
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v priestore karpatského strizného koridoru. Orientované
vzorky boli odobrané z 5 lokalit v egenburskych sedimen-
toch, jedna lokalita bola vo vrchnooligocénnych sedimen-
toch (obr. 1, 3a — e). Vzhl'adom na nie idedlnu zrnitost’
meranych sedimentov a technické komplikacie s meracou
aparatirou povazujeme vysledky merani (obr. 2) za pred-
bezné. Vysledky st vSak vypovedné, odrazaji dynamiku
strizného koridoru a podporuji nasu tektonicku koncep-
ciu. Zistené hodnoty deklinacii magnetickych paleomeri-
dianov potvrdzuju nas predpoklad a CCW rotacie blokov
v rozmedzi 120 — 240° (tab. 1) vyplyvajice z orientacie
paleomerididnov su anomalne. Tento poznatok podporuje
existenciu a geodynamickt Glohu karpatského strizného
koridoru ako prominentného smernoposunového rozhra-
nia extrudujuceho vnutrokarpatského kdrového segmentu.

Rozdielne hodnoty deklinacii meranych na roznych
lokalitach situovanych v tej istej striznej zone mozu byt
vysvetlené deformacnou, resp. rotacnou heterogenitou,
ktora mohla byt sposobena aj odlisnou mierou rotacie blo-
kov rdznych rozmerov. Okrem rotacii okolo vertikalnych
osi bloky zaroven tiltovali. Tilting je evidentny z tektonic-
kého $tylu asymetrickych hrasti jadrovych pohori a half-
grabenov sedimentarnych bazénov. Tilting je aj pri¢inou
vysokych hodnot inklindcii magnetickych vektorov na
niektorych lokalitach.

Prezentované vysledky paleomagnetickych merani
v CSC st sice predbezné, ale dolezité pri verifikacii
tektonickej koncepcie CSC. Tieto cenné tidaje sme ziskali
vdaka nasadeniu a entuziazmu priekopnika spoluprace
medzi geologmi a geofyzikmi Igora Tunyiho, ktorému aj
tymto vzdavame hold.
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