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Obr. 5. Karbonatové oligomiktné brekcie a zlepence: a — navetrany povrch bloku, z ktorého vystupujt jednotlivé klasty, lokalita Vel'ky
Cihoc (N 48,733 941°, E 18,404 575°); b — §truktirne nezrely material brekcii, 10 — 15 cm klasty utopené v drobnozlepencovitom detri-
te, Velky Cihoc; ¢ — d — charakter navetraného povrchu na blokoch karbonatovych brekeii a zlepencov, Vel’ky Cihoc; e — f— karbonatové
brekcie na lokalite Bu¢ina — Rakytovec (N 48,741 554°, E 18,414 532° — N 48,748 374°, E 18,423 200°), zaver doliny Hradistnica.
Fig. 5. Carbonate oligomictic breccias to conglomerates: a — weathered surface of the block with individual carbonate clasts, locality
Velky Cihoc (N 48.733 941°, E 18.404 575°); b — structurally immature breccia material, clasts with 10 — 15 cm diameter in fine-grained
conglomerate detritus, Velky Cihoc; ¢ — d — character of the weathered surface on the blocks of carbonate breccias to conglomerates,
Velky Cihoc; e — f — carbonate breccias in the Bugina — Rakytovec locality (N 48.741 554°, E 18.414 532° — N 48.748 374°, E 18.423
200°), end of the Hradistnica valley.
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Obr. 6. a — Opracovany klast v $truktirne nevytriedenom klastickom detrite, lokalita Kostolna hora (zjz. od Nitrianskych Suéian; N
48,721 305°, E 18,451 165°); b — tmavy ostrohranny klast vapenca, lokalita Kostolna hora; ¢ — variabilny charakter klastického, pre-
vazne karbonatového detritu, lokalita Kostolna hora; d — monomiktné, pravdepodobne tektonické brekcie s tmavou zakladnou hmotou,
lokalita Kostolna hora; e — navetrany povrch karbonatovej brekcie, pravdepodobne tektonity na rozhrani spodnotriasovych bridlic
a strednotriasovych dolomitov na lokalite Hlboka dolina (sv. od Dolnych Vestenic; N 48,711 167 80°, E 18,407 500 73°); f — Cerstvy
lom karbonatovej brekcie, lokalita Hlboka dolina.

Fig. 6. a— Rounded clast in structurally immature clastic detritus, locality Kostolna hora (WSW of Nitrianske Sucany; N 48.721 305°,
E 18,451 165°); b — dark angular limestone clast, Kostolna hora; ¢ — variable character of clastic, mostly carbonate detritus, locality
Kostolna hora; d — monomictic probably tectonic breccias with dark-grey matrix, locality Kostolna hora; e — weathered surface of the
polymictic carbonate breccia most probably tectonites, HIboka dolina locality (NE of the Dolné Vestenice village; N 48.711 167 80°, E
18.407 500 73°); f— fresh surface of carbonate breccias on the fresh surface, Hlboka dolina.
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Obr. 7. Mikrofotografie materialu brekcii, a — ¢ — vz. OP741; d — e — vz. MO1205a: a — ostrohranné klasty strednotriasovych tmavych
mikrosparitovych vapencov, zakladna hmota tvorena fragmentmi rozdrveného sparitu; b — ostrohranné klasty svetlych dolosparitov;
¢ — brekciovita mikrostruktira narusena mladsim pasom kataklazy, v strede vyplnena jemnozrnnym tektonickym ilom. Zéna kataklazy
je pretatda mladSou kolmou kalcitovou zilkou; d — opracovany klast triasového vapenca v podrvenej dolosparitovej zakladnej hmote;
e — opracovany a fragmentovany klast tmavsieho karbonatu v jemnozrnnej zakladnej hmote s klencami dolomitu a kremenom; f—hnedé
Smuhy fylosilikatov pri skrizenych nikoloch.

Fig. 7. Photomicrograph of breccias, a — ¢ — sample OP741, d — e — sample MO1205a: a — angular clasts of Middle Triassice dark
microsparite limestones, the matrix formed by fragments of crushed sparite; b — angular clasts of pale dolosparites; ¢ — brecciated
microstructure disturbed by a cataclastic zone in the middle with fine-grained tectonic clay infill. The cataclastic zone is intersected
by a younger vertical calcite vein; d — rounded clast of Triassic limestone in crushed dolosparite matrix; e — rounded and fragmented
clast of darker carbonate in a finer-grained matrix with dolomite and quartz crystals; f — brown patches of phyllosilicates showed at the
crossed pollarized light.
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spolo¢ne so strazovskymi vapencami, resp. na baze Supin,
ktoré¢ mali na baze strazovské vapence (obr. lc a 2).
V priestore masivu Velky Cihoc vystupovali brekcie a zle-
pence takmer pravidelne v asociécii so zvySkami tektoni-
zovanych vapnitych prachovcov az piescitych vapencov
Sunavského suvrstvia (napr. zaver doliny Podhradského po-
toka — Behulova, zaver doliny Hradistnica, lokality Buci-
na a Rakytovec) (obr. 5). Druha spominana lokalita je uz
sucastou tzv. Struktiry Podovratnej doliny, kde je mozné
navySe evidovat’ spdtné nasuvanie fatrického mraznické-
ho suvrstvia na nadlozné hronikum po obidvoch stranach
doliny. Horniny mraznického suvrstvia reprezentovali sivé
ilovité vapence s charakteristickymi stylolitmi a ¢iernymi
stopami po tlakovom rozpustani (,,mazdrami‘) (cf. Hrasko
et al., 2020, 2021).

Podlozim karbonatovych brekcii a zlepencov su spra-
vidla aniské strazovské vapence a/alebo ladinské wetters-
teinské dolomity. Ich vzdjomny kontakt je vSak zvycajne
tektonizovany.

Struktirny charakter

Pri Struktirnom vyskume v oblasti doliny Hradistnica
a oblasti Velky Cihoc bol evidovany strukturny inventar
19 tektonickych zrkadiel, z toho 17 v strazovskych vapen-
coch hronika a 2 v brekciach neistého veku. Na zaklade
predbeznej paleonapit'ovej analyzy inverznou a RD me-
todou realizovanej softvérom TectonicsFP (Ortner et al.,
2002) vykazuje 7 tektonickych zrkadiel charakter spatnych
presmykov. Z nich mozno interpretovat’ 4 Sikmé preSmyky
smeru SZ — JV strmo uklonené na JZ ako jednu kompresnt
paleonapit'ovi udalost’ vznikajucu pri maximalnom napéti
sigma 1 smeru VSV — ZJZ (obr. 3). Pritomné st aj preSmy-
ky ssv.-jjz. smeru uklonené¢ generalne na Z az SZ, ktoré
vznikali pri sz.-jv. kompresii. Tato populdcia vSak obsa-
hovala iba 3 zrkadla, ¢o neumoznovalo jej plnohodnotné
vyhodnotenie inverznou metddou.

Diskusia

Spétné nasuny su opisané z réznych oblasti Zapadnych
Karpat, pozdiz celého priebehu pieninského bradlového
pasma, a predovsetkym vonkajsSieho radu jadrovych pohori
(napr. Marko et al., 1990, 1991, 2005; Pelech et al., 2018;
Pelech a Olsavsky, 2018; Polak, 1975; Sentpetery, 2011;
Sentpetery a Hok, 2012; Plasienka et al., 2013). Deformuju
celky tatrika, fatrika, hronika aj sal'ovského alebo central-
nokarpatského paleogénu ¢i spodnomiocénnych sedimen-
tov. Sedimenty eocénneho az spodnomiocénneho veku
predstavuju stratigraficky ramec ohranic¢ujuci najmladsi
mozny vek spatnych nasunov, resp. preSmykov.

Vek skimanych brekcii a zlepencov sa zatial’ nepoda-
rilo biostratigraficky preukazat. Najvacsie vyskyty tych-
to hornin medzi lokalitami Velky Cihoc a Lesy (oblast’
geologického rezu, obr. 2), vyobrazené uz na mape Mahe-
a et al. (1982), boli z neznamych pri¢in a bez uvedenia
argumentov zaradené ako vapence a dolomitické vapence
vrchného triasu. Na zaklade litologickej podobnosti s hru-
boklastickymi bazalnymi paleogénnymi faciami v SirSej
oblasti Strazovskych vrchov (Marschalko a Samuel, 1993;
Salaj, 2001; Mello et al., 2011; Sotak et al., 2017) je vSak

mozné predpokladat’ ich paleogénny vek, resp. vek mladsi
ako stredny eocén. Nemozno vylucit’ ani to, ze by mohli as-
poil Ciastocne predstavovat’ aj relikty starSich vrchnokrie-
dovych ,,predtransgresivnych* sedimentov, ¢o je v sulade
s najnovs§imi poznatkami o pritomnosti vrchnokriedovych
az eocénnych sedimentov v priestore Velkych Krstenian
(Soték et al., 2021a). V danom pripade vSak treba pozna-
menat’, ze uvedené sedimenty pri Velkych Krstenanoch
predstavuju jemnozrnné morské sedimenty, teda distal-
nejsiu faciu, nez st uvedené brekcie a zlepence, ktoré su
predmetom tejto prace. Interpretacia, ze ide o paleogénne
sedimenty v preSmykovych Struktirach, je vSak zvlast
pravdepodobna, ak berieme do Givahy, ze ide o analogicku
tektonicku situaciu, akd je zndma zo severnej Casti mapo-
vaného regionu (Fackov), spajant so spatnymi preSmykmi
(Pelech a Olsavsky, 2018). Tam ide o sedimenty korelované
so stlovskymi zlepencami (cf. Marschalko a Samuel, 1993;
Sotak et al., 2017). M6ze vSak ist’ aj o sedimenty borovské-
ho suvrstvia, resp. niektorych bazalnych hruboklastickych
suvrstvi egenburského veku (napr. dobrovodské alebo kl'a-
¢ianske zlepence; napr. Pelech et al., 2020).

Vekové zaradenie brekcii a zlepencov je klicové pre
desifrovanie veku spatnych preSmykov. Ak vylu¢ime moz-
nost’, ze uvedené horniny by mohli byt vrchnokriedového
veku alebo starSie, mozno tym vylucit' aj moznost’, Ze by
spatné preSmyky vznikli pocas presunu prikrovov. Moz-
nost’ ,,synprikrovového* spitného nastvania mozno vy-
lucit’ aj preto, ze tektonity: 1. nemaju charakter rauvakov
prizna¢nych pre plochy prikrovovych nasunov; 2. do tejto
stavby s zakomponované aj telesa fatrického mraznického
suvrstvia. Takyto jav je geometricky nezlucitelny s moz-
nostou, ze by spatné preSmyky vznikli pocas presunu pri-
krovov v albe az cenomane, resp. vrchnej kriede, ked sa
prikrovy postvali ako relativne koherentné doskovité tele-
s4 pozdiz plocho uklonenych nasunovych zlomov.

Vynimoc¢nost vyskytu posteocénnych spitnych pre-
Smykov v tejto oblasti pod¢iarkuje fakt, ze sa nachadza
viac nez 40 km juzne (resp. juhovychodne) od bradlové-
ho pasma. Je nutné poznamenat, ze ak predpokladame ich
vznik rovnako ako pri vac¢Sine zdokumentovanych spatnych
presmykov vo Vnutornych Zapadnych Karpatoch v obdobi
oligocénu az spodného miocénu (Pelech a Olsavsky, 2018),
tento vyskyt predstavuje zatial’ jednu z mala lokalit (Sotak
et al.,, 2021b), ktora sa vymyka zdéne viazanej na bez-
prostredné okolie karpatského bradlového pasma. Dalsie
vyskyty pravdepodobne stuvisiace so spatnymi preSmykmi
v tejto SirSej zone su zname z hronika Nizkych Tatier medzi
Maluzinou a Liptovskou Teplickou. Sved¢i o tom mnoz-
stvo triasovych Supin (benkovské/Sunavské/gutensteinské
suvrstvie) v podlozi niznobocianskeho suvrstvia (Biely et
al., 1992, vysvetlivka 110; Olsavsky, 2008, s. 161). Podob-
ny tektonicky ramec pri zapadnom zakonceni hronika bol
identifikovany aj v Malych Karpatoch z oblasti Rohozni-
ka a Smolenic (Mahel’, 1986, s. 300; Polak et al., 2011).
Z Horehronia, z oblasti Bystrej (Olsavsky, 2020) a taktiez
z oblasti medzi Slovenskou Cupéou a Lucéatinom, existuju
vazne predpoklady pritomnosti podobného fenoménu spét-
nych presmykov.

Vyskyt litologicky podobnych brekcii podobnych
tmavosivym brekcidm prvého typu (obr. 4) je znamy aj
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z Choc¢skych vrchov. Na juhovychodnom svahu v masi-
ve Predného Choca sa v blizkosti kontaktu s podloznym
mraznickym stvrstvim fatrika vo vyske 995 m n. m.
(N 49,118 93°, E 19,340 87°) nachadzaju brekciovité kar-
bonaty. Zrejme tieto sedimenty boli pévodne interpretova-
né ako SoSovka spodnotriasovych sedimentov (Kovac in
Gross et al., 1994, vysvetlivka 103), pretoze horniny udaj-
ne vo vybrusovom materiali obsahovali kremenné klasty
(L. Filo, osobna informacia). Revidovana lokalita poskytuje
odkryvy, v ktorych spodnej Casti sa nachadzaju brekciovité
karbonaty, zna¢ne pripominajice tmavé variety brekcii so
svetlymi klastami z lokalit v Strazovskych vrchoch, identi-
fikovanych v tejto praci.

Zaver

Podrobnym geologickym mapovanim sa v strednej
casti Nitrickych vrchov zistili vyskyty dosial’ neidentifiko-
vanych karbonatovych brekcii a zlepencov vystupujucich
v anomalnej §truktirnej pozicii medzi Supinami hronickych
strednotriasovych karbonatov a miestami aj Supinami pod-
lozného mraznického stvrstvia fatrika. Brekcie a zlepence
predstavuju tektonicky rozclenené fragmenty sedimentov,
ktoré sa poévodne usadili v nadlozi hronika. Podstatnt ¢ast’
z nich vSak tvoria aj mladsie tektonity. Geologické mapo-
vanie a Struktirna analyza krehkych deformaénych Struk-
tar, hlavne tektonickych zrkadiel, naznacuje, ze skimané
telesd su sucastou spitnych preSmykov s vsv. az jv. ver-
genciou. Na jednoznacné vekové zaradenie tychto hornin
zatial' chybaju biostratigrafické udaje. Na zaklade litolo-
gického charakteru ich v§ak mozno najpravdepodobnejsie
korelovat’ so sedimentmi paleogénneho veku. Takato in-
terpretacia je v stlade aj s poznatkami o vyskyte spatnych
presmykov v SirSom regione zapadného Slovenska. Tam je
zdokumentované, ze spitné nasuvanie sa udialo prevazne
v obdobi po strednom eocéne, pravdepodobne v oligocéne
az spodnom miocéne.
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Summary

The so called backthrusts, are thrust and/or reverse
faults with opposite vergence to the main thrust system of
the thrust belt (McClay, 1992). The backtrusts in the West-
ern Carpathians are South- or Southeast vergent, as the
main polarity of the thrust belt is generally to the North
(e.g. Andrusov, 1958; Plasienka, 1999, 2018; Hok et al.,
2019).

The studied area of the Strazovské vrchy Mts. is part
of the Western Carpathian Core Mountains Belt. It consists
of Paleoalpine units of Tatricum, Fatricum and Hronicum,
which are covered by younger Cenozoic post-nappe for-
mations (Mahel et al., 1982; Mahel’, 1985; Hrasko et al.,
2020, 2021). The Cretaceous nappe stack is transgressively
and unconformably covered by the Paleogene sediments
of the Myjava-Hricov Group (Salaj, 2001) and the Cen-
tral Carpathian Paleogene Basin. In the southern part of
the Strazovské vrchy Mts. there are two partly differing
sedimentary developments called the Banovce Paleogene
(sensu Vass et al., 1988), located west of the Diviaky Fault
and the Bojnice Paleogene east of the Diviaky Fault (Ma-
hel’, 1985). The Late Cretaceous to Eocene age sediments
are part of the so-called Banovce Paleogene (Sotak et al.,
2021a). The post Middle Eocene backthrusts have already
been described in the northern Strazovské vrchy Mts. in the
wider area of the Fackov, Ciémany and Predhorie villages
(Mahel, 1985b, 1986; Salaj, 2001 and Pelech & Olsavsky,
2018) as well Valaska Bela (Pecena & Vojtko, 2011). The
backthrusts are, however, described from other regions ad-
jacent to the Carpathian Flysch Belt (Potfaj, 1979), Pieniny
Klippen Belt (Kova¢ & Hok, 1996; Marko et al., 2005;
Peskova et al., 2012), as well as several ranges of the Core
Mountains Belt (Marko et al., 1990, 1991; Plasienka et al.,
1991; Polak et al., 2011; Pelech, 2015; Pelech et al., 2018;
Matgjka, 1932; Polak, 1975; Sentpetery, 2011; Sentpetery
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& Hok, 2012; Sotak et al., 2021b; Biely, 1963; Olsavsky,
2008; Havrila, 2011; Olsavsky, 2020).

This work brings: 1. the first knowledge about the back-
thrusts (east- to southeast-vergent thrusts and reverse faults)
of the Hronicum and Fatricum in the southern part of the
Strazovské vrchy Mts. (Nitrické vrchy Mts. geomorpho-
logical unit); 2. the first knowledge about the occurrences
of carbonate breccias and conglomerates structurally in-
corporated between the backthrusts, which were recorded
during the geological mapping of the eastern part of the
Strazovské vrchy Mts. at a scale of 1 : 50,000 (Hrasko et
al., 2020, 2021).

The carbonate breccias and conglomerates were not
known before. Only one body was already partially shown
on the older geological map (Mahel et al., 1982) in the area
of Vel’ky Cihoc, however, it was classified as an Upper Tri-
assic limestone.

During the geological mapping of the Hronic complex-
es of the Nitrické vrchy Mts., the remnants of carbonate
tectonites, carbonate breccias and conglomerates were
found, most often sheared between the thrust sheets with
the Middle Triassic Strazov Limestones in their basal part
(Figs. 1C and 2). The breccias and conglomerates almost
regularly appeared in the area of the Cihoc massif in as-
sociation with the remnants of the Sufiava Formation (e.g.
the end of the Podhradsky potok — Behulova valley; at the
end of the Hradistnica valley; Bucina and Rakytovec local-
ities (Fig. 4), where it is also possible to record thrust sheet
of the Fatric Mraznica Formation overlying Hronicum on
both sides of the Podovratna dolina Valley).

The occurrence of carbonate breccias and conglomerates
is mainly related to the two parallel tectonic structures of
backthtrusts from the Prostredna dolina Valley, HradiStnica
Valley, Velky Cihoc locality up to the area of the Podovratna
dolina Valley south of the Rokos Hill. Additionally, after
the revision (spring 2020), these rocks were also located in
the tectonic structure east of the Diviacka Nova Ves on the
NE slope of Smolova hora Hill. They are located here at the
contact of the Hauptdolomite and Strazov Dolomites at an
altitude of 375 — 400 m above sea level. In this area, well-
rounded carbonate clasts up to a diameter of about 10 cm
are present, indicating sedimentary origin of the breccias to
conglomerates.

The studied carbonate breccias and conglomerates are
mostly light to dark grey, generally well litified and struc-
turally unsorted. They contain various large lithoclasts of
grey, white to yellow Mesozoic carbonates, and in some
cases variegated sandy shales. It is possible to distinguish
two types, which, however, often occurred together and
could not be distinguished in the map image:

The first type is represented by the dark grey to black, in
some places grey-green matrix-supported carbonate brec-
cias, often monomicic, with a predominance of clasts of
the Lower or Middle Triassic formations. These are proba-
bly tectonites containing Hronic material (Figs. 4 and 6d).
Monomicic breccias and conglomerates represented the
majority of occurrences. We assume, that they represent
tectonites generated in shear zones and faults from the sur-
rounding rocks. An example is sample MO1205b.
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The second type is represented by mainly light grey
to grey-green mostly oligomictic carbonate breccias and
conglomerates with a clast-supported fabric, mainly with
clasts of Middle to Upper Triassic carbonates of Hronicum
(Figs. 5 and 6). The dark fragments strongly resemble the
Strazov Limestones (gray to dark grey limestones of the
Annaber-Gutenstein type). The grey and pink limestone
clasts are similar to Reifling-Schreyeralm limestones. The
grey dolomite clasts represent mostly the Hauptdolomite
or Strazov Dolomite, and the white dolomite fragments are
correlated with the Wetterstein Dolomite. The carbonate
matrix is grey, sometimes rich in Fe-oxides. Breccias and
conglomerates are often affected by cataclasis, however at
least in part represent the original sedimentary breccias and
conglomerates. Although they represented only a smaller
part of the occurrences, due to their distinct lithological
character, they differ significantly from the surrounding
Mesozoic sediments. In the area east of the Diviacka Nova
Ves on the NE slope of Smolova hora, there are also rare-
ly rounded carbonate pebbles up to a diameter of about
10 cm. Oligomictic grey breccias and conglomerates, es-
pecially in the absence of a dark carbonate matrix (e.g. in
the Cihoc — Lesy locality; Fig. 5), lithologically resemble
Cenozoic sediments, e.g. the Stlov Conglomerates or the
basal part of the Borové Formation, resp. basal conglome-
rates of the Eggenburgian age. An example is the OP741
sample.

Age of breccias to conglomerates has not yet been bio-
stratigraphically proven. The largest occurrences of these
rocks between the localities Vel'ky Cihoc and Lesy (area of
geological cross-section; Fig. 2), already shown in the map
of Mabhel et al. (1982) was formerly mistakenly consid-
ered the Upper Triassic. However, based on the lithological
similarity with the coarse-clastic transgressive Paleogene
sediments in the wider are of the Strazovské vrchy Mts.
(Marschalko & Samuel, 1993; Salaj, 2001; Mello et al.,
2011; Sotak et al., 2017), it is possible to assume the Paleo-
gene age of the breccias and conglomerates. They can also,
at least partially, represent fragments of older Upper Creta-
ceous “pre-transgressive” sediments, which were recently
documented at the base of the Paleogene sequence in the
area of Vel'ké Krstenany (Sotak et al., 2021a). It should be,
however, noted that the aforementioned sediments from the
Velké Krstenany are represent by the fine-grained marine
sediments, thus more distal facies, than the breccias and
conglomerates, which are the subject of this work. Howev-
er, the assumption that the breccias and conglomerates be-
tween the thrust sheets of the Hronicum and locally as well
the Fatricum, is particularly likely if we take into account
that it is an analogous tectonic situation as is known from
the northern part of the Strazovské vrchy Mts. (Fackov and
Predhorie) (Pelech & Olsavsky, 2018). There the Sulov
Conglomerates (cf. Marschalko & Samuel, 1993; Sotak et
al., 2017) of early to middle Eocene age are present be-
tween the backthrusts of Hronicum and Fatricum.
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