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Uvod
(Introduction)

Tieto skripta si textom k predmetu ,,Terénne
cviCenia zo stratigrafie”, ktory je jednym z
povinne volitelnych predmetov bakalarskeho
Stadia v odbore Geologia na Prirodovedeckej
fakulte Univerzity Komenského.

Terénne cviCenia a exkurzie si neoddelitel'nou
sucastou vyuky geoldgie vSade vo svete, ale
v stCasnosti sa v Eurdpskej unii a uz zial’ aj u nas
zacal objavovat Skodlivy trend vyuky geologie
bez spétosti s terénnou praxou. Su niektoré ge-
ologické a banské Skoly, kde sa styk s realnou
prirodou obstarava len cez vzorky a obrazové
prezentacie. Ako ospravedlnenie tohto trendu
pouzivaju tvorcovia Studijnych planov tychto
$kol argumenty o finan¢nej narocnosti terénnych
praktickych  cviceni. NavySe argumentuju
zvysenou fyzickou naro¢nostou a nepohodlim,
ktoré musia Studenti zazivat'. Takito l'udia si vSak
neuvedomuju, Ze absolvent §tudia geologie bez
»terénu™ nie je plnohodnotnym geolégom, po-
dobne ako nie je lekarom ten, kto ani raz
nevstupil do pitevne. Predmet ,,Terénne cvicenia
zo stratigrafie® je v sicasnosti pre vacSinu Spe-
cializacii v odbore Geoldgia nepovinny, ¢o
sposobilo, ze sa ho napriek jeho uZito¢nosti
kazdorocne zucastiiuje men$i pocet Studentov.
Preto je uz niekolko rokov pravidlom, Ze su
pozyvani aj Studenti zo zahranicia. Doposial’ sa
predmetu zucastnili napriklad Studenti z Pol’ska,
Slovinska, Chorvatska, Ciech a Raktska. Na
zéklade tejto skusenosti sme rozhodli, Ze skripta
vyjda v dvojjazy¢nej, slovensko-anglickej verzii.

Terénne cvicenia su rozdelené na 5 dni
s okruznou cestou okolo Slovenska, pricom
kazdy den sa navstivi v priemere 8 lokalit (Obr.
1). Prvy deni je venovany lokalitam vysSich cen-
tralnokarpatskych prikrovov na severozapade
Malych Karpat, bradlovému pasmu Myjavskej
pahorkatiny a vrchnokriedovym sedimentom
Brezovskych Karpat. Prenocuje sa v oblasti Bre-
zovskych Karpat. Druhy den sa pokracuje
v bradlovom pasme Myjavskej pahorkatiny,
jurskych sedimentoch a paleokrase hronika, d’alej
v lokalitach bradlového a flySového pasma na
strednom Povazi, kde je planované aj prenoco-
vanie na tento deii. Treti dent je venovany najmé
sedimentom centralnokarpatskej paleogénnej
panvy na Orave, sprevadzanym lokalitami brad-
lového pasma, fatrika a hronika. Den sa ukonci
v Liptovskej kotline, kde je aj prenocovanie.
Stvrty def sa zaéne kvartérnymi lokalitami Lip-

This textbook is dedicated to the subject
“Stratigraphic field exercises” which is one of the
obligatory/optional subjects taught within the Bc.
study of Geology field of study at the Faculty of
Natural Sciences, Comenius University, Brati-
slava, Slovakia.

The Stratigraphic field exercises represent an
inseparable part of geology teaching all around
the world. However, recently in the EU, but un-
fortunately also in Slovakia, a detrimental trend
started to appear — teaching of geology without
connection with field practice. There are some
geological and mining universities, where con-
nection with real nature is mediated through
samples and photo/film presentations. As a justi-
fication of this trend, the study plan-makers of
these schools argue by higher financial costs of
field practical exercises, as well as by physical
exhausting and discomfort students have to face.
These people, however, do not realize that the
student who graduated from geology without the
field practice is not fully valid geologist, simi-
larly as a surgeon who never entered an autopsy
room.

The subject “Stratigraphic field exercises” is
recently not compulsory for most of the speciali-
zations in the Geology field of study. Despite its
utility, less and less students attend it every year.
Therefore, for several years as a rule, we invite
also foreign students to take part at it. So far we
had participants from Poland, Slovenia, Croatia,
Czech Republic and Austria. Based on this ex-
perience we have decided to edit this textbook in
a bilingual, Slovak-English version.

The field exercises are divided to 5 days with
sight-seeing tour around Slovakia; 8 sites in av-
erage are visited each day (Fig. 1). The first day
is dedicated to the sites of higher Central West-
Carpathian nappes on the NW of the Malé Kar-
paty Mts., Pieniny Klippen Belt of the Myjava
Upland and Upper Cretaceous sediments of the
Brezovské Karpaty Mts. In this area, the over-
night is planned, too. The field trip continues the
next day by the Pieniny Klippen Belt of the My-
java Upland, Hronic Jurassic sediments and pa-
leokarst, then by the Pieniny Klippen Belt and
Flysch Belt sites in the middle Vah Valley, where
also the overnight is planned. The third day is
dedicated mostly to the Central Carpathian Pa-
leogene Basin sediments in the Orava territory,
accompanied by Pieniny Klippen Belt, Fatric and



tovskej a Popradskej kotliny, neskor sa prejde na
juh, kde st hlavnymi bodmi programu lokality
gemerika, silicika a meliatika. Prenocovanie je
planované v Roznavskej kotline. Piaty den
terénnych cviceni je skrateny na 4 lokality, aby
sa  umoznil v€asny navrat  Studentov
v podvecernych hodinach. Lokality posledného
dnia st venované neogénnym sedimentom a vul-
kanitom Juhoslovenskej panvy (Rimavska kot-
lina, Lucenecka kotlina a Cerova vrchovina).

Terénne cviCenia zo stratigrafie nadvéizuji na
exkurzie a terénne cviCenia, ktoré Studenti absol-
vovali skor a tym je dany aj vyber navstivenych
lokalit. Tie boli vybrané tak, aby sa neprekryvali
s ostatnymi exkurziami a Student mal poc¢as svo-
jho stadia moznost navstivit' o najviac lokalit.
Lokality st tiez vybrané tak, aby pokryli ¢o na-
jviac utvarov z geologickej historie Zeme (Obr.
2), a ked spaleozoickymi a najmi
s predkambrickymi lokalitami je to na Slovensku
problematické. Na jednotlivych lokalitich Stu-
denti zaziju v praxi nielen horniny typické pre
ten-ktory tutvar, ¢i tektonickl jednotku, ale si
precvicia aj znalosti zo zakladnych pravidiel
stratigrafie, ako je pravidlo superpozicie (na
vSetkych lokalitach), vynimky z pravidla super-
pozicie (staré rieCne terasy na lokalite
Vychodnd), rozpoznavanie normalneho a
prevrateného vrstevného sledu vo flySovych
horninach (lokality Uhry a Bie$cari), relativne
datovanie (napr. lokality SoloSnica, Mojtin, Bul-
hary), tvorbu stratotypov a magnetostratigrafické
profily (lokalita Silicka Brezova) a pod.
Navstivia aj lokality, kde sa stratigrafickymi
metodami  dospelo  k prevratnym  objavom
v geologii dokonca vo svetovom meradle (loka-
lita Meliata).

Skripta su zostavené z réznych zdrojov, ktoré
su citované. Ak s Udaje prevzaté len z malého
poctu hlavnych zdrojov, tieto st uvedené priamo
aj za textom lokality. Vzhl'adom na r6znorodost’
literarnych aj neliterarnych  zdrojov  (napr.
vlastnych poznamok), nebolo mozné texty uplne
zosuladit’ do jednotného Stylu. Nebolo to vSak ani
nutné a cCitatel ma moznost porovnat Styly
roznych vedeckych pracovnikov, ktori sa podie-
lali na vyskume lokalit. Nejednotné su vSak aj
detaily, ktorym po6vodni autori venovali pozor-
nost’ a preto pri opise niekde prevladaju udaje
o mikrofaune, inde o makrofaune, pripadne min-
eralogii, petrologii, ¢i Struktirno-tektonickych

meraniach. Pri tomto type prac sa vSak
spominanej nejednostosti neda vyhnut'.
Pre lepSiu orientaciu Citatelov v strati-

grafickom ¢leneni a vekoch jednotlivych

Hronic sites. The day ends in the Liptov Basin,
where also overnight is planned. The fourth day
begins with Quaternary sites in the Liptov and
Poprad basins. The field-trip turns to the south
where the main schedule points are Gemeric,
Silicic and Meliatic sites. The overnight is
planned in the Roznava Basin. The fifth day of
the field exercises is shortened to 4 sites to en-
able return of students in the early evening. The
last day sites are dedicated to Neogene sediments
and volcanics of the South Slovakian Basin (Ri-
mava Basin, Luc¢enec Basin and Cerova Upland).

The Stratigraphic field exercises are inter-
locked with field trips and exercises at which
students participated previously. This also influ-
enced selection of the visited sites. These were
chosen so that there was no overlap with other
localities and students could visit as many sites
as possible during their study. Selection of the
localities was also done so that they cover as
many periods of the Earth’s history as possible
(Fig. 2), although it is problematic to present
Paleozoic and even Precambrian localities in
Slovakia. At the individual sites, students do not
only see rocks which are typical for the certain
period, but also may exercise their knowledge of
the principal stratigraphic rules, such as superpo-
sition rule (at all localities), exceptions from the
superposition rule (old river terraces at
Vychodna), distinguishing of normal bedding
from the reversed one in flysch successions
(Uhry and Biescari sites), relative dating (e.g.
Solosnica, Mojtin, Bulhary sites), creating of
stratotypes and magnetostratigraphic sections
(Silicka Brezova), etc. Students will also visit
some localities, where epochal discoveries in
geology (even of global importance) were done
using stratigraphic methods (Meliata site).

The textbook is compiled from various
sources, which are cited. If the data were adapted
from a few main sources, these are cited directly
after the described site. Because of variability of
literature and non-literature sources (e.g. our own
notes), it was not possible to unify the texts to the
same style. However, it was not necessary and
the reader has a possibility to compare styles of
various scientists who participated at the research
of the individual sites. However, different are
also details on which the original authors were
focused and, therefore, descriptions are some-
times dominated by microfaunal data, in other
places by macrofaunal, mineralogical, petrologi-
cal data, or structural-geological measurements.
This variability, however, cannot be avoided in
this type of compilations.



suvrstvi su skripta v zavere doplnené zjed-
nodusenou celosvetovo platnou stratigrafickou
tabulkou (Obr. 100), ako aj dopliujucou
tabul’kou  korelujicou  Clenenie  neogénu
Mediterannej oblasti s Centralnou Paratetydou
(Obr. 101).

For better orientation of readers in stratigraphic
division and in ages of individual formations, the
textbook is complemented by simplified global
stratigraphic chart (Fig. 100), as well as by chart
correlating division of the Mediterranean and
Central Paratethys Neogene (Fig. 101), which are
located at the end of the textbook.

Trasa Terénnych cviceni zo stratigrafie

(Schedule of the Stratigraphic field exercises)

1. dent

1. Solosnica — sedimenty centralnokarpatskej
paleogénnej panvy, krzlianska brekcia a anna-
bergsky vapenec

2. Krslenica — reiflingské, ramingské a wetter-
steinské vapence vyssich prikrovov Malych

Karpat
3. Jezovka - dachsteinské vapence vysSich
prikrovov Malych Karpéat

4. Podbran¢ - diskordantné ulozenie sedimen-
tov spodného miocénu na bradlovom pasme

5. Tura lika — kelovej-oxfordské radiolarity
kysuckej jednotky, pieninské bradlové pasmo
6. Hrombaba — vapence Sirokého bradla (kam-
péan-mastricht)

7. Kosariska - kosariské suvrstvie (spodno-
kampanske pestré sliene)

8. Valchov - valchovské zlepence (konak)
nocl’ah: oblast’ Brezovskych Karpat a My-
javskej pahorkatiny

2. den

9. Dolny Mlyn — jurské a kriedové sedimenty
Corstynskej jednotky bradlového pasma

10. Bzince pod Javorinou — jurské sedimenty
vysSich prikrovov centralnych Zapadnych Kar-
pat

11. Mojtin — vrchnokriedové az paleogénne
bauxity

12. Rohata skala — liasové krinoidové vapence
choc¢ského prikrovu

13. Uhry — albské flySové sedimenty klapskej
jednotky bradlového pasma

14. Skalica — progradacia urgonskej platformy,
barémsko-aptské sedimenty maninskej jed-
notky pribradlovej zony

15. Velké Rovné- Biescari - paleogénny flys
racanskej jednotky flySového pasma

noclah: Stredné PovaZie

Day 1

1. Solosnica — sediments of the Central Carpa-
thian Paleogene Basin, Krzl'a Breccia and
Annaberg Limestone

2. Krslenica — Reifling, Raming and Wetter-
stein limestones of higher nappes of the Malé
Karpaty Mts.

3. Jezovka - Dachstein Limestone of higher
nappes of the Malé Karpaty Mts.

4. Podbran¢ — unconformable overlying of the
Pieniny Klippen Belt units by the Lower Mio-
cene deposits

5. Tura luka — Callovian-Oxfordian radiolarites
of the Kysuca Unit, Pieniny Klippen Belt

6. Hrombaba —Siroké Bradlo Limestone (Cam-
panian-Maastrichtian)

7. Kosariska - Kosariskd Formation (variegated
marls, Lower Campanian)

8. Valchov — Valchov Conglomerates (Conia-
cian)

overnight: area of Brezovské Karpaty Mts
and Myjava Upland

Day 2

9. Dolny Mlyn — Jurassic and Cretaceous
sediments of the Czorsztyn Unit, Pieniny Klip-
pen Belt

10. Bzince pod Javorinou — Jurassic sediments
of higher nappes of the Central Western Carpa-
thians

11. Mojtin — Upper Cretaceous-Paleogene
bauxites

12. Rohatd skala — Liassic crinoidal limestones
of the Cho¢ Nappe

13. Uhry — Albian flysch deposits of the Klape
Unit, Pieniny Klippen Belt

14. Skalica — progradation of Urgonian plat-
form, Barremian-Aptian sediments of the
Manin Unit, peri-Klippen Zone

15. Velké Rovné-Biescari — Paleogene flysch
of the Raca Unit, Flysch Belt

overnight: middle Vah Valley



3. deft

16. Vranie - flyS a zlepence sneznickych
a sromovskych vrstiev, kysucka jednotka brad-
lového pasma

17. Dubna skala - zlepence, sladkovodné pont-
ské vapence Turcianskej kotliny

18. Dolny Kubin-Bysterec — hutianske a
zuberecké suvrstvie centralnokarpatskej pa-
leogénnej panvy

19. Zéaskalie - zaskalské brekcie — laramska
syntektonickd sedimenticia bradlového pasma
20. Jasenova - podmorsky zosuv v parnickom
suvrstvi — aptské sedimenty krizianského prik-
rovu

21. Valaskd Dubova — predtransgresné konti-
nentalne zlepence a brekcie centralnokarpat-
skej paleogénnej panvy

22. Liptovska Osada - wettersteinské a koryt-
nické vapence, karnské sedimenty choc¢ského
prikrovu

23. Liptovsky Hraddok - hlavny dolomit,
norické sedimenty choc¢ského prikrovu
noclah: okolie Liptovského Mikulasa

4. dent

24. Vychodna - glacifluvialne pleistocénne
Strky

25. Ganovce — travertiny, riss/wiirm

26. Mlynky-Palcmanska Masa — vrchnodevén-
ske metabazalty gemerika (zlatnicka skupina)
27. Mlynky — permské konglomeraty se-
verného gemerika (krompasska skupina)

28. Vlachovo - vlachovské vrstvy gelnickej
skupiny gemerika, starSie paleozoikum

29. Henckovce - porfyroidy gelnickej skupiny
gemerika, starSie paleozoikum

30. Silicka Brezova — halStatské vapence,
norické sedimenty silického prikrovu

31. Meliata - klasicky profil triasovych a
jurskych hornin meliatika

noclah: RozZiava, prip. okolie

5. dent

32. Bretka - vapence, $liry a zlepence okraja
juhoslovenskej panvy, eger

33. Nizny Skalnik — sarmatské tufy s flérou

34. Bulhary - ¢adice Cerovej vrchoviny

35. Cakanovce - profil spodnomiocénnymi
sedimentmi juhoslovenskej panvy

prichod do Bratislavy okolo 16:00

Day 3

16. Vranie — flysch and conglomerates of the
Sneznica and Sromowce formations, Kysuca
Unit, Pieniny Klippen Belt

17. Dubné skala — Pontian conglomerates and
fresh-water limestones of the Turiec Basin

18. Dolny Kubin-Bysterec — Huty and Zuberec
formations of the Central Carpathian Paleo-
gene Basin

19. Zaskalie — Zaskalie Breccias — Laramian
syntectonic deposition in the Pieniny Klippen
Belt

20. Jasenova — submarine slump in the Parnica
Formation, Aptian sediments of the Krizna
Nappe

21. Valaska Dubova — pre-transgression conti-
nental conglomerates and breccias of the Cen-
tral Carpathian Paleogene Basin

22. Liptovska Osada — Wetterstein and Koryt-
nica limestones, Carnian sediments of the
Choc Nappe

23. Liptovsky Hraddok — Main Dolomite
(Hauptdolomit), Norian sediments of the Cho¢
Nappe

overnight: vicinity of Liptovsky Mikula$

Day 4

24. Vychodna — Pleistocene glacifluvial grav-
els

25. Génovce — Riss/Wiirm travertines

26. Mlynky-Palcmanska Masa — Upper Devo-
nian Gemeric metabasalts (Zlatnik Group)

27. Mlynky — Gemeric Permian conglomerates
(Krompachy Group)

28. Vlachovo — Vlachovo Beds of the Gemeric
Gelnica Group, Lower Paleozoic

29. Henckovce — porphyroids of the Gemeric
Gelnica Group, Lower Paleozoic

30. Silicka Brezova — Hallstatt Limestone,
Norian sediments of the Silica Nappe

31. Meliata — classical section of the Meliatic
Triassic and Jurassic rocks

overnight: Roziava, or vicinity

Day 5

32. Bretka - limestones, schliers and conglom-
erates of the South Slovakian Basin margin,
Egerian

33. Nizny Skalnik — Sarmatian tuffs with flora
34. Bulhary — basalts of the Cerova Upland

35. Cakanovce — section through the Lower
Miocene sediments of the South-Slovakian
Basin

arrival to Bratislava around 16:00



Obr. 1. Trasa, ktorou ide exkurzia podas terénnych cvideni zo stratigrafie. Cisla zodpovedaji ¢islam navstivenych lokalit opisanych v texte, pricom jednotlivé dni su farebne

odlisené (bicla 1. den, zZIta 2. den, modra 3. den, fialova 4. den, zelena 5. deri.
Fig. 1. Field-trip route of the stratigraphic field exercises. The numbers correspond to numbers of the visited sites described in the text, with the individual field-trip days marked

by colours (white - day 1, yellow - day 2, blue - day 3, violet - day 4, green - day 5).



Vonkajsie Karpaty

Centralne Zapadné Karpaty

|Vnutorné Zapadné Karpaty

FlySové Bradlové

pasmo pasmo Potektonicky pokryv centralnych a vnutornych Zapadnych Karpat

Magurska | Corstynska | Kysucka | Klapska | Maninska Senodnsky | Centralnokarpatska Kvartérny

jednotka jednotka | jednotka | jednotka | jednotka pokryv paleogénna panva |Neogénne panvy| Neovulkanity| pokryv
kvartér 34 24,25
neogén 4,17, 32, 33, 35 33
paleogén 15 18, 21

Tatrikum | Fatrikum Veporikum Hronikum Gemerikum | Meliatikum | Silicikum
spodna krieda 9 4 13 14 20
DOd 9 0

vrchny trias 3,10, 22, 23 31 30
stredny trias 2 31

perm

spodny trias

27

karbon

Obr. 2. Schematické casopriestorové rozmiestnenie jednotlivych navstivenych lokalit, ¢ize ich prehl'adné zaradenie podla tektonickej jednotky a

stratigrafickej pozicie. Cisla predstavuji poradové &isla lokalit opisanych v texte.
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Outer Carpathians Central Western Carpathians IInner Western Carpathians
Flysch
Belt Pieniny Klippen Belt Post-tectonic cover of the Central and Inner Western Carpathians
Magura | Czorsztyn | Kysuca | Klape | Manin Senonian | Central-Carpathian Quaternary
Unit Unit Unit Unit Unit cover Paleogene Basin | Neogene basins |Neovolcanics cover
Quaternary 34 24,25
Neogene 4,17, 32, 33, 35 33
Paleogene 15 18, 21
Tatricum | Fatricum Veporicum Hronicum Gemericum | Meliaticum | Silicicum
Lower Cretaceous 9 4 13 14 20
ddle o 9
owe a 9 0
Upper Triassic 3,10, 22, 23 31 30
Middle Triassic 2 31

Permian

Lower Triassic

27

Carboniferous

Fig. 2. Schematic temporal and spatial distribution of the individual visited sites, i.e. their attribution to tectonic units and their stratigraphic positions.
Numbers represent the successive numbers of the sites described in the text.
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Opis navstivenych lokalit
(Descriptions of the visited sites)

1. Solo$nica
GPS suradnice (coordinates): N 48°27.291'E 17°14.317'

Lokalita predstavuje opusteny lom situovany
na l'avej strane Solo$nickej doliny, na Gpéti vrchu
Velka Vapenna v Malych Karpatoch. V lome sa
tazili tmavosivé aniské annabergské vapence
veternickeho prikrovu a vrchnopaleocénno-
spodnoeocénne hrubolavicovité piescCité vapence.

Na triasovych vapencoch lezi brekcia
s ¢ervenou matrix nazyvana krzlianska brekcia
Obr. 3). Ta tvori nepravidelné hniezdovité telesa,
ktoré vyplhaji malé¢ dutiny a pukliny
v triasovych vapencoch. Cervena farba matrix sa
interpretuje ako vysledok krasového zvetravania
podloznych véapencov. Na nedalekom vrchu
Velka Vapenna sa nasli vacSie dutiny vyplnené
laminovanymi, gradacne zvrstvenymi Cervenymi
slienmi so siltovou primesou (Michalik,1984). 75
% klastov (velkost’ 0.02-0.6 m®) tvoria annaberg-
ské vapence; zvySok tvoria ramingské vapence,
reiflingské vapence a dolomity. Matrix tvori
vécsiu cast’ horniny (2-5 %), nez bartalovsky typ
brekcie, ktory je podobného povodu a nachadza
sa na vrchu Bartalova (Michalik, 1984). Vo vrte
Omlad-1, ktory sa nachadza asi 800 m JZ, sa
v ¢ervenych brekciach pod bazou borovského
suvrstvia nasli foraminifery a nanoplanktéon pa-
leocénneho veku (Gasparikova et al., 1992).

Krzlianska brekcia je prekrytd bazou
borovského suvrstvia (Obr. 4), tvoreného hrubo-
lavicovymi piesCitymi vapencami az vapnitymi
pieskovcami s mnoZstvom biodetritu, vratane
schranok numulitov. Foraminifery zo So-
loSnického lomu spracovali Vanova. (1963) a
Kohler (1985), ktori urcili nasledovné druhy:
Nummulites aquitanicus, Nummulites cf. inker-
manensis, N. burdigalensis, N. campesinus, N.
globulus, N. planulatus, N. manfredi, N. rotu-
larius, Assilina placentula, Discocyclina ar-
chiaci, Discocyclina scalaris, Orbitolites sp. a
Alveolina ex gr. oblonga. Spolo¢enstvo indikuje
spodnoeocénny vek (ypres).

Vo vybrusoch tiez vidno drobné fragmenty
koralinnych rias, vel'mi zriedkavé zoaria macho-
viek, malé ulomky lastarnikov, ¢lanky krinoidov,
z malych foraminifer dominuji miliolidy; menej
Casté su rotalidné foraminifery, aglutinované
foraminifery, sphaerogypsiny a pod. Sediment sa
usadil v plytkej vode blizko pobrezia.

The locality represents an abandoned quarry
located on the left side of the Solo$nica Valley, at
foot of the Velkd Véapenna Mt. in the Mal¢ Kar-
paty Mts. Anisian dark grey Annaberg Limestone
belonging to the Veterlin Nappe and Upper Pa-
leocene/Lower Eocene thick bedded sandy lime-
stones have been quarried here.

The Triassic limestones are covered by a brec-
cia with red matrix, called the Krzl'a Breccia
(Fig. 3). It forms irregular nesty bodies filling
small cavities and fissures in the Triassic lime-
stone. Red colour of its matrix is interpreted as a
result of karstic weathering of the underlying
limestone basement. Larger cavities filled with
laminated, graded, red silty marls were observed
on the top of the nearby Velkd Vapenna Mt.
(Michalik,1984). 75 % of the clasts (0.02-0.6 m’
in size) consist of the Annaberg Limestone; the
rest is composed of Raming Limestone,
Reifling Limestone, and dolomites. The matrix
forms more important part of the rock (2-5 %)
than in Bartalova-type breccia, which is of simi-
lar origin and occurs at Bartalova Hill (Michalik,
1984). In the Omlad’-1 borehole, located about
800 m SW, foraminifers and nannoplankton of
Paleocene age have been found in the red brec-
cias below the base of the Borové Formation
(Gasparikova et al., 1992).

The Krzl'a Breccia is covered by the base of
the Borové Formation (Fig. 4) consisting of
thick-bedded sandy limestones and calcareous
sandstones, rich in organic detritus, including
nummulite tests. Foraminifers from the Solosnica
quarry have been determined by Vanova. (1963)
and Kohler (1985) who determined the following
species: Nummulites aquitanicus, Nummulites cf.
inkermanensis, N. burdigalensis, N. campesinus,
N. globulus, N. planulatus, N. manfredi, N. rotu-
larius, Assilina placentula, Discocylina archiaci,
Discocyclina scalaris, Orbitolites sp. and Alveo-
lina ex gr. oblonga. The community indicates
Lower Eocene (Ypresian) age.

In thin-sections there have been identified
also tiny fragments of coralline algae, very rare
bryozoan zoaria, small fragments of bivalves,
crinoid ossicles; from small foraminifers pre-
dominant are miliolids; less frequent are rotaliid
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Schranky velkych foraminifer su zvycajne opra-
cované. Malé tlomky krasového sintru dokazuju
pritomnost” krasovych fenoménov pred usadenim
paleogénneho suvrstvia. Niektoré vrstvy nesu
znaky podmorského sklzavania.

Obr. 4. Nasadanie bazy borovského
suvrstvia (diskocyklinové vapence
a brekcie) na krzliansku brekciu.

Fig. 4. Onset of the basal Borové
Formation (Discocyclina limestones
and breccias) on the Krzl'a Breccia.

forms, agglutinated foraminifers, spherogypsinas,
etc. The sediment originated in shallow, near-
shore environment. The tests of large fo-

raminifers are usually rounded. Small karst sinter
fragments are an evidence of the existence of
karst phenomena before the deposition of Paleo-
gene beds. Several beds bear marks of submarine
slumping.

Obr. 3. Paleokrasova krzlianska
brekcia tmelena fosilnou terraro-
sou.

Fig. 3. Paleokarst Krzl'a breccia
with fossil Terra Rossa matrix.

Hlavny zdroj (main source): Kovagc et al. (1991), Michalik (1984), Michalik et al. (1993%).
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2. Krslenica
GPS suradnice (coordinates): N 48°30.393", E 17°18.729'

Mokra Dolina v Malych Karpatoch je vyt-
vorena v suvrstviach veternickeho prikrovu. Jej
vrchnd Cast’ pretina spodnotriasové suvrstvie
Benkovského potoka a Sunavské stvrstvie. Pri
Kamenych Vratach dolina vchadza do oblasti
tvorenej skrasovatenymi triasovymi vapencami.
V hrubolavicovitych annabergskych vapencoch
(80 — 100 m), ktoré¢ lezia na gutensteinskom
dolomite (40 m) sa vytvorila jaskyna Derava
skala, ktora bola v neolite obyvana). Vo vrchnej
Casti annabergskych vapencov vystupuju sivé
steinalmské vapence s florou dazykladalnych
rias: Physoporella dissita, P. pauciforata and P.
cf. prealpina (Perzel 1966). Z Ciernosivych or-
ganodetritickych zamostskych vapencov sa po-
darilo ziskat' mikrofaunu vrchného pelsonu az
ilyru.  Nad  aniskymi  tenkovrstevnatymi
hl'uznatymi reiflingskymi  vapencami s ro-
hovcami lezia tenké organodetritické ramingské
vapence avelmi hruby (800 — 1000 m) pre-
drifovy komplex wettersteinskych vapencov
(Obr. 5, 6).

Spominany komplex mozno dobre pozorovat
na juznom svahu vrchu KrSlenica. V dobre
odkrytom profile vidno progradaciu kordevolske;
karbonatovej platformy cez vnutroplatformovi
depresiu. Predrifovy material je tvoreny dolo-
mitizovanymi drobnymi tlomkami karbonatov
(2 - 20 mm) s obrovskymi blokmi rifovych
vapencov (1 - 40 m v priemere), ktoré sa nahor
zmensuju. Polohy hnedosivych mikritickych
vapencov s krinoidovymi ¢lankami, ktoré vystu-
puju v strede profilu, naznacujii zaciatok trans-
gresie. Vrchnu Cast’ profilu tvoria skuto¢né rifové
vapence. Jadro rifu je tvorené vapnitymi hub-
kami, hydrozoami a vapnitymi riasami. Koraly sa
vyskytuji v zarifovych faciach, spolu so zried-
kavymi echinodermatmi, lastarnikmi
a brachiopédmi. Zarifové lagunarme facie su
zastipené dolomitmi a dolomitickymi vapencami
s pseudomorfézami po evaporitoch. Tieto tvoria
najvyssiu cast profilu.

Hlavny zdroj (main source): Michalik et al. (1993).

The Mokra Dolina Valley cuts the sequence of
the Veterlin Nappe of the Malé Karpaty Mts. Its
upper part penetrates through the Scythian Benk-
ovsky Potok and Sufiava Fms. Near Kamenné
Vrata (Rocky Gate) the valley enters into karsti-
fied Triassic limestone terrane. The Derava Skala
Cave (inhabited by Neolithic men) formed in
thick-bedded Annaberg Limestone (80 - 100 m)
lying on the Gutenstein Dolomite (40 m). The
Steinalm Member of the upper part of the Anna-
berg Fm. consists of grey limestones with algal
flora: Physoporella dissita, P. pauciforata and P.
cf. prealpina (Perzel 1966). Black-grey organ-
odetritic Zamostie Fm. yielded late Pelson-
ian/Early Illyrian microfauna. Anisian thin-
bedded nodular cherty Reifling limestones are
covered by thin organoclastic Raming Limestone
and by very thick (800 - 1000 m) Wetterstein
fore-reef complex (Fig. 5, 6).

A nice section of the latter is situated on the S
slope of the Krslenica Hill. It enables to study the
progradation of the Cordevolian carbonate plat-
form over an intraplatform basin. Fore-reef mate-
rial consists of dolomitized fine grained carbon-
ate debris (2 - 20 mm) with huge reef limestone
blocks (1 - 40 m in diameter), diminishing up-
wards. Intercalations of brown-grey micritic
limestone with crinoid ossicles occurring in the
middle part of the section indicate a transgressive
episode. The upper part of the section consists of
true reef limestones. The reef core is built by
calcisponges, hydrozoans and codiacean algae.
Corals occur in the back-reef facies; echino-
derms, bivalves and brachiopods are less com-
mon. Back-reef lagoonal facies is represented by
dolomites and dolomitic limestones with
evaporite pseudomorphs. They form the upper-
most part of the section.

14



Obr. 6. Hrubolavico-
vité véapence patriace

wettersteinskému
predrifovému  kom-
plexu.

Fig. 6. Thick-bedded
limestones belonging
to the Wetterstein
fore-reef complex.

Obr. 5. Panoramaticky
pohlad na juzny svah
vrchu Kislenica. Vidno

vrchny svah okraja predri-
fového komplexu wetters-
teinskej karbonatovej plat-
formy. Podl'a Michalika et
al. (1993).

Fig. 5. Panoramatic view
on the southern slope of
the Krslenica Hill, expos-
ing upper slope of the
Wetterstein Platform fore-
reef  complex. After
Michalik et al. (1993).

3. Plavecky Peter - JeZovka
GPS stradnice (coordinates): N 48°31.926' E 17°20.703'

Vrchnotriasova sekvencia havranického prik-
rovu dosahuje hrubku asi 1200 m. Sklada sa z
lunzskych (reingrabenskych) vrstiev, oponického
vapenca, hlavného dolomitu, dachsteinského
vapenca a rétskeho norovického suvrstvia.

V juznom okraji lomu pod vodnou nadrzou
Bukova vidno najvyssie ¢asti hlavného dolomitu.
Vrstvy dolomitu st viac-menej cyklické. Spodné
Casti vrstiev obsahuju dolomitické klasty, organ-
ické tlomky a foraminifery (4dgathammina aus-
troalpina, Angulodiscus sp., Frondicularia sp.).

Upper Triassic sequence of the Havranica
Nappe attains a thickness of about 1.200 m. It
consists of Lunz (Reingraben) Beds, Opponitz
Limestone, Hauptdolomit , Dachstein Limestone
and Rhaetian Norovica Fm.

Southern end of the quarry below the Bukova
Dam exposes the uppermost part of the
Hauptdolomit. Dolomite layers are of more or
less cyclic nature. Lower part of the beds con-
tains dolomite clasts, organic debris and fo-
raminifers (Agathammina austroalpina, Angulo-
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Vrch kazdej vrstvy je loferiticky (striedanie sa
svetlych lamin s poérmi vysychania s bitu-
min6znej§im materidlom, cf. Kullmanovd in
Biely et al. 1980).

Svetlosivé az hnedosivé vapence (dachstein-
ské) nad dolomitmi su tiez cyklické (Obr. 7). Na
baze mnohych vrstiev vidno tlomky schranok
(lastirniky, foraminifery) a karbonatové klasty.
Stredné cCasti vapencovych vrstiev st mikritické
az biomikritické (s Agathammina austroalpina,
Permodiscus tenuis); vrchné ¢asti su tvorené
laminitmi (zvlnené az planarne stromatolity -
Obr. 8), ktoré st miestami pokryté tenkymi
slienitymi  vrstvickami. Fauna foraminifer z

vysSich Casti vapencovej sekvencie poukazuje na
sevatsky vek. Kullmanovéa (l.c.) spomina nalez
rétickej foraminifery Triasina hantkeni v bal-
vanoch na svahu tesne nad lomom.

Obr. 8. Zvilneny laminovany stroma-
tolit zvrchu vrstvy dachsteinského
vapenca.

Fig. 8. Undulated laminated stromato-

lite from top of a Dachstein Limestone
bed.

Hlavny zdroj (main source): Kovac et al. (1991).

discus sp., Frondicularia sp.). The top of each
bed is loferitic (alternation of pale laminae with
shrinkage pores with more bituminous material,
cf. Kullmanov4 in Biely et al. 1980).

Pale grey and brown-grey limestones (Dach-
stein Limestones) overlying the dolomites are
cyclic, too (Fig. 7): the base of many beds con-
tains shell debris (bivalves, foraminifers), and
carbonate clasts. Middle parts of the limestone
beds are micritic, or biomicritic (Agathammina
austroalpina, Permodiscus tenuis), the top parts
consist of laminites (wavy to planar stromatolites
- Fig. 8), sometimes covered by thin marly inter-
calation. Foraminiferal fauna of the higher part of
the limestone sequence indicates Sevatian age.
Kullmanova (l.c.) mentioned the finding of
Rhaetian Triasina hantkeni in boulders on the
slope just above the quarry.

Obr. 7. Cyklické striedanie sa
lavicovitych lagunarnych dach-
steinskych vapencov.

Fig. 7. Cyclic alternation of thick-
bedded lagoonal Dachstein Lime-
stones.

16



4. Podbranc¢
GPS suradnice (cordinates): N 48°43.889', E 17°26.892'

V odkryvoch v troch podlaziach aktivneho
lomu pri Podbranci mozno vidiet oravsku jed-
notku bradlového pasma. Ide o hlbokovodni
jednotku, ktora v lome vystupuje v rozsahu si-
nemur-spodnd krieda. Liasové horniny st
zastipené Skvrnitymi vapencami allgduského
suvrstvia s amonitmi Echioceras raricostatum
(lotaring), na ktorymi lezia neSkvrnité sivé az
zelenkastosivé  kalové vapence kozinskych
vrstiev (pliensbach). Ohladom vys$§ich stvrstvi
sa udaje rozchadzaju a pokracujica t'azba v lome
dokonca  sposobila  zniCenie  niektorych
nesuvislych vrstiev. Michalik (1997) nespomina
pritomnost’ liasovych hornin, avSak uvadza
pritomnost’ kalciturbiditov samasskeho suvrstvia
(bajok), nad ktorymi lezia sivé hl'uznaté a neskor
Cervené hluznaté niedzické vapence (bat-
kelovej). Nad nimi maju nasledovat oxfordské
radiolarity (Cajakovské) a kimeridzské Cervené
hl'uznaté vapence (Corstynské). Vrstevny sled je
zakonceny pieninskym kalpionelovym vapen-
com, ktory vysSie do spodnej kriedy prechadza
do sivych slienitych vapencov. Uvadzana
pritomnost’ niedzického vapenca protire¢i zara-
d’'ovaniu bradla do kysuckej jednotky (Michalik
et al.,, 1997). NeskorSie pozorovania navyse
ukazali, Ze domnelé samasske suvrstvie predsta-
vuji len kalciturbiditové alodapické polohy
v ramci kozinskych vrstiev, ku ktorym patri aj
svetly hl'uznaty vapenec. Ten je prechodom do
vyssieho, toarského adnetského cerveného
hl'uznatého vapenca. Suvrstvie nadloznych silici-
tov zacina uz od alenu najprv spongolitmi, vyssie
s prechodom do radiolaritov. Zo skorSieho obdo-
bia tazby sa vyskytuju aj zmienky o pritomnosti
¢iernych harcygrundskych bridlic (byvalych
posidoniovych  vrstiev), avSak tieto uz
v siCasnosti v lome nevystupuji.

V ramci Terénnych cviceni zo stratigrafie sa
pozornost zameriava najmid na najspodnejSiu
etdz lomu, ktora je v sucasnosti mimo tazenej
zony. Vtejto etdzi lomu vidno transgresiu
hrubozrnnych véapnitych pieskovcov az drob-
nozrnnych zlepencov egenburgu na spodnokrie-
dové slienit¢ vapence s vyraznou uhlovou
diskordanciou (Obr. 9). Ide o najlepsi exkurzny
priklad uhlovej diskordancie na Slovensku.
Egenburgské sedimenty patria do vyplne starsej
Casti Viedenskej panvy. Ta vtedy existovala
vinej forme nez dnes - ako panva nesend na
chrbte flySovych prikrovov. Az neskor, v karpate

The outcrops situated on the three floors of the
still active Podbran¢ quarry show Orava Unit of
the Pieniny Klippen Belt. It is a deep-water unit,
outcropped in the stratigraphic range from Sine-
murian-Lower Cretaceous. The Liassic rocks are
represented by spotty limestones of the Allgiu
Formation with ammonites Echioceras rarico-
statum (Lotharingian), which are overlain by
grey to greenish-grey micritic limestones of the
Kozinec Formation (Pliensbachian). Data con-
cerning higher formations are unclear and opin-
ions about them are splitted. Continuing quarry-
ing even destroyed some discontinuous layers.
Michalik (1997) did not mention any presence of
Liassic rocks. On the other hand he mentioned
presence of calciturbiditic Samasky Formation
(Bajocian), which is overlain by grey- and later
red nodular limestone (Niedzica Limestone) —
Bathonian-Callovian). These should be followed
by Oxfordian radiolarites (Czajakowa Formation)
and Kimmeridgian red nodular limestone
(Czorsztyn Limestone). The succession ends with
Pieniny Limestone Formation (Calpionella lime-
stone), which passes up to Lower Cretaceous
grey marly limestones. The proposed presence of
Niedzica Limestone would contradict to the
statement that the klippe belongs to the Kysuca
Unit (Michalik et al., 1997). Moreover, later ob-
servations showed that the seeming Samasky
Formation are in fact only calciturbidite interca-
lations within the Kozinec Formation. Also the
pale nodular limestone belongs to this formation
and represents a transition to the higher, Toarcian
red nodular limestone (Adnet Limestone). For-
mation of the overlying silicites started already in
Aalenian by spongolites, higher up passing to
radiolarites. From earlier times of quarrying,
presence of black shales (Harcygrund Shales —
former “Posidonia Beds”) was mentioned. These,
however, are not present recently.

In the Stratigraphic field exercises, our atten-
tion is focused mainly to the lowermost floor of
the quarry, which is presently out of the quarried
zone. In this level of the quarry, a transgressive
onset of Eggenburgian coarse-grained calcareous
sandstones on fine-grained conglomerates is visi-
ble. They rest on the Lower Cretaceous marly
limestones with an expressive angular uncon-
formity (Fig. 9). This is the best field-trip exam-
ple of an angular unconformity in Slovakia. The
Eggenburgian sediments belong to filling of ear-
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a badene doslo k jej rekonfiguracii na panvu typu
»pull-apart”, o ¢om sved¢i to, ze aj egenburgské
sedimenty st uklonené. V Case spodného
miocénu tato sedimentacnd oblast’ suvisela
s oblastou Povazia, kde egenburgské sedimenty
siahaji az po Povazsku Bystricu. V oblasti Pod-
brana sa mieSaju dva spodnomiocénne sedi-
mentarne vyvoje - chropovsky a brezovsky.
Chropovsky je charakterizovany drobnozrnnymi
zlepencami a hrubozrnnymi pieskovcami, zatial
¢o  vbrezovskom  prevladaju  pieskovce.
V najnizSej etazi lomu vidno najmé litologiu
blizku chropovskému vyvoju. Materidl klastik je
zvacsa karbonaticky (Obr. 10); vidno aj obliaky
kalpionelovych  vapencov s rohovcami de-

rivované priamo zbradla, na ktoré nasadaju.
Z fauny mozno najst’ nahromadenie pektinidnych
lastarnikov (Obr. 11) a miestami ustric. Najdu sa
aj zuhol'natené dreva, ako aj vyliatky po drevach
navitanych vftavymi lastGrnikmi rodu Teredo
(Obr. 12).

pieskovce egénburgl
(Eggenburgian’sandstones)

”~

. spodnokriedové sliefiovce
* (Lower Cretaceous marlsones)

lier stages of the Vienna Basin, which existed in
a form different from the recent one — as a
“piggy-back basin”, i.e. a basin transported on
the thrusting Flysch Belt nappes. Only later, in
Karpatian-Badenian time, the basin was recon-
figured to the “pull-apart basin”, which is also
evidenced by dip of the Eggenburgian sediments.
During the Early Miocene, this area was con-
nected with the Vah River area, where the Eg-
genburgian deposits reach the town of Povazska
Bystrica. In the Podbran¢ area, two Lower Mio-
cene sedimentary developments are mixing —
Chropov and Brezova developments. The Chro-
pov development is characterized by fine-grained
conglomerates and coarse-grained sandstones,
whereas the Brezova development is dominated
by sandstones. In the lowermost level of the
quarry, the lithology is close to the Chropov de-
velopment. The detritic material is mostly car-
bonatic (Fig. 10); pebbles of Calpionella lime-
stones with cherts, derived from the klippe on
which the sediments rest, can be found, too.
From fauna, accumulations of pectinid bivalves
(Fig. 11) and locally oysters can be found. Some
coalified wood fragments also occur, together
with casts after woods penetrated by boring bi-
valves Teredo (Fig. 12).

—Noz2 Obr. 9. Nasadanie
i cgenburgskych piesk-
ovcov vyplne ranych
stadii vyvoja Vieden-
skej panvy s uhlovou
diskordanciou na
zvrasnené spodnokrie-
dové slieniovce
oravskej jednotky
bradlového pasma.

Fig. 9. Onset of Eg-
genburgian sandstones
of early filling of the
Vienna Basin with
angular unconformity
on folded Lower Cre-
taceous marlstones of
the Orava Unit (Pien-
iny Klippen Belt).
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Obr. 11. Nahromadenie
pektinidnych lastarnikov
v hrubozrnnych  piesk-
ovcoch egenburgu.

Fig. 11. Accumulation of
pectinid bivalves in the
Eggenburgian coarse-
grained sandstones.

Obr. 10. Hrubozrnné pie-
skovce az drobnozrnné
zlepence egenburgu su
tvorené prevazne kar-
bonatickym klastickym
materialom.

Fig. 10. Eggenburgian
coarse-grained sandstones
to fine-grained conglomer-
ates are formed predomi-
nantly by carbonate clastic
material.

Obr. 12. Vyliatok chodbiciek
po Cinnosti vitavého lastirnika
rodu Teredo. Drevo, v ktorom
boli chobicky vyvftané uz za-
niklo; ostal len sediment z ich
vyplne.

Fig. 12. Casts of Teredo boring
bivalve burrows. The wood in
which the burrows were bored
does not exist anymore; only
the sediment filling the bur-
rows was preserved.
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5. Tura Lika
GPS stiradnice (coordinates): N 48°44.808' E 17°31.392'

Na lokalite vidno izoklinalnu antiklinalu v
hlbokovodnych faciach bradlového pasma (ky-
sucka jednotka). Jadro antiklindly je tvorené
kelovejsko-oxfordskymi radiolaritmi a kremitymi
vapencami (Obr. 13). Radiolarity st zelenkasté az
Cervené, miestami s okrahlymi konkréciami
Cistého silicitu (Obr. 14). Z makrofosilii vidno
aptychy, ryncholity a rostrd belemnitov. Na oboch
stranach telesa radiolaritov jadro vrasy lemuju
kimeridzské ruzovkasté hl'uznaté vapence a
nasledne titonsko-spodnokriedové rohovcové
vapence. Polyfazovy charakter deformacie je
zjavny z komplikovanej deformacie v jadre
velkej antiklindly, kde st vyvinuté Sevronové
vrésy. Tieto nemaju Ziadnu geneticku spojitost’ so
Struktarou antiklindly, Cize musia byt starSie.
Tieto vrasové Struktury utinaju mladsie neskoro-
terciérne krehké pukliny a tektonické zrkadla.
Predstavuju prejav smernych posunov a medzivr-
stevnych posunov.

At this locality, an isoclinal anticline in the
deep-water facies (Kysuca Group) of the Pieniny
Klippen belt can be observed. The core of the
anticline is formed by the Callovian-Oxfordian
radiolarites and siliceous limestones (Fig. 13).
The radiolarites are greenish to red, locally with
round concretions of pure silicites (Fig. 14). From
macrofossils, aptychi, rhyncholites and rare bel-
emnite rostra can be found. On both sides of the
radiolarite body, the core is rimmed by the Kim-
meridgian pink nodular limestones and by the
Tithonian-Lower Cretaceous cherty limestones.
Polyphase character of the deformation is visible
from complex deformation in the core of large
anticline, where chevron folds are well developed.
Chevron folds have no genetic relations to the
structure of the anticline; they ought to be older.
These fold structures are truncated by younger,
Late Tertiary brittle joints and slickensides. They
are represented by strike-slips as well as dip-slips.

Obr. 13. Radiolarity keloveju az oxfordu ky-
suckej jednotky.

Fig. 13. Callovian-Oxfordian radiolarites of the
Kysuca Unit.

Hlavny zdroj (main source): Plasienka et al. (1994).

Obr. 14. Silicitova konkrécia z radiolaritov.

Fig. 14. Silicite concretion from radiolarites.
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6. Bradlo —

Hrombaba

GPS suradnice (coordinates): N 48°40.789" E 17°34.239'

Vrch Bradlo je najvyss§im vrchom Brezovskych
Karpat. Jeho vrchné Casti su tvorené vapencami
Sirokého  Bradla  (vrchny  kampén-spodny
mastricht), ktoré su najlepSie odkryté na lokalite
Hrombaba vychodne od vrcholu Bradla. Vapence
predstavuju  suvrstvie  hruboklastickych  or-
ganogénnych vapencov az zlepencov, drobnoklas-
tickych vapencov - kalkarenitov, organode-
tritickych vapencov s orbitoidmi a sivych sliefiov
az slienitych vapencov. Vapence vystupuju
v prirodzenom odkryve na vrchole hrebena (Obr.
15). St lavicovité az doskovité. Ich hrubka je 80-
100 m a petrograficka charakteristika je nasle-
dovna:

a) Hruboklastické organogénne vapence az
zlepence, s klastickym materidlom starSich
vapencovych hornin. Na zéklade petrografického
vyhodnotenia vybrusového materidlu, by sme
horniny mohli zaclenit ku konglomeratom, na-
kol’ko prevlada obliakovy material starSich
hornin. Okrem obliakov sa v hojnom mnoZstve
vyskytuju aj organogénne ulomky (20 %}, preto
horninu oznacujeme ako kalcirudit. Obliakovy
material je zastipeny prevazne riasovymi vapen-
cami a dolomitmi, dolomity prevladaju. V niek-
torych obliakoch sa zistili prierezy foraminifery
rodu Angulodiscus. Ojedinele (do 30 %) sa vysky-
tuji aj neopracované ulomky rohovcov a os-
trohranné kremenné zrnkd. Z organickych
zvyskov sa zistili: foraminifery rodov Thalman-
ninella sp., Orbitoides sp., Siderolites sp., Rotalia
sp., hrubostenné schranky lastirnikov, rudisty
(Obr. 16) a machovky. Vyssie uvedené tlomky
(obliaky organogénnych triasovych vapencov a
organogénne ulomky) sa vyskytuju vo vapen-
covej a cCiastocne rekryStalizovanej zakladnej
hmote.

b) Drobnoklastické organodetritické vapence -
kalkarenity. Mikroskopicky charakter je podobny
ako pri predchadzajucich hruboklastickych
vapencoch. Rozdielnost’ sa javi iba vo velkosti
klastického materialu (0,3-1,5 mm). Vo vybru-
soch pozorujeme detriticku Struktaru, pricom
tmel je tvoreny karbonatom - sparitom. Na stavbe
horniny sa podielaju prevazne organogénne
zvysky. Su to: foraminifery Orbitoides sp., Tex-
tularia sp., Siderolites sp., Thalmanninella sp.,
miliolidné foraminifery, machovky, lastirniky,
krinoidy. Hornina je rekrystalizovana a organogé-
nne ulomky su dokonca natol’ko rekrystalizované,
ze sa miestami tazko daju odliSit’ od zakladnej
hmoty.

Bradlo is the highest hill of the Brezovské Kar-
paty Mts. Its top is composed of Siroké Bradlo
Limestones (Upper Campanian-Lower Maas-
trichtian), which are best outcropped at Hrombaba
locality (Fig. 15), situated east of the Bradlo sum-
mit. The limestones represent coarse-grained or-
ganodetritic limestones to conglomerates, fine-
clastic limestones — calcarenites, organodetritic
limestones with orbitoids and grey marls to marly
limestones. They are exposed in a natural cliff on
the top of the ridge. The limestones are thin- to
thick-bedded. Their thickness is 80-100 m and the
petrographic characteristics are as follows:

a) Coarse-clastic organodetritic limestones to
conglomerates, with detritic material from older
limestones. On the basis of thin-section study, the
rocks can be classified as conglomerates, as the
pebble material prevails. Along with pebbles,
skeletal remnants are abundant, too (20%); there-
fore, the rock can be classified as calcirudite. The
pebble material is mostly represented by algal
limestones and dolomites (dolomites prevail). In
some pebbles, Angulodiscus foraminifers were
found. Rarely (up to 30%), angular chert clasts
and quartz grains occur, too. From the organic
remnants, foraminifers Thalmanninella sp., Orbi-
toides sp., Siderolites sp., Rotalia sp., thick-
shelled bivalves, rudists (Fig. 16) and bryozoans
were found. All the above mentioned clasts are
embedded in partially recrystallized limestone
matrix.

Obr. 15. Kampanske alodapické vapence Si-
rokého bradla na lokalite Hrombaba.

Fig. 15. Campanian allodapic Siroké Bradlo
Limestones at the Hrombaba locality.
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¢) Organodetritické vapence s orbitoidmi. V or-
ganodetritickych vapencoch sa okrem wlomkov
star§ich hornin vyskytuju aj organogénne tlomky.
Uvedené zlozky maji premenlivé percentualne
zastipenie. V niektorych laviciach prevladaju
organogénne ulomky, v inych zasa ulomky
star§ich vapencov. Velkost detritického materiadlu
sa pohybuje v rozmedzi 3,0-0,3 mm a lavice
vapencov dosahuju hribku 15-22 cm. Vapence
maju siva farbu a iba v pokrocilom Stadiu
zvetravania sa farba meni na sivohnedu a vapence
su drobivé. Niektoré polohy s hruboklastické a
prevlada v nich dobre opracovany klasticky ma-
terial starSich hornin. NajlepSiu opracovanost’
javia ulomky triasovych vapencov a dolomitov,
alebo dolomitické vapence. Zastlipenie or-
ganogénnych zvyskov sa pohybuje v rozpiti 15-
60 %. Tieto horniny patria kalciruditom.
Premenlivé percentudlne zastipenie maji aj
ulomky star§ich vapencovych hormnin (7-60 %).
Velkost’ lomkov sa pohybuje od 0,2-3,0 mm.
Opracovany klasticky material dosahuje velkost
2,0-3,0 cm. Kremenné zrnka (2-3 %) sa vyskytuju
vo vapencoch, v ktorych prevladaji organogénne
ulomky. Tmel v obidvoch petrografickych typoch
tvori rekrysStalizovany vapenec (biosparit). Or-
ganogénne zvysky su zastipené: schrankami
lastarnikov, krinoidmi, riasami (Solenopora) a
drobnymi poldmanymi foraminiferami. V najho-
jnejSom pocte sa vyskytuju rozlamané orbitoidné
foraminifery, ktoré detailne spracoval Kohler
(1962) a su zastupené hlavne druhmi: Orbitoides
media, Orbitoides tissoti, Pseudosiderolites vidali
a Orbitoides apiculata gruenbachensis.

Jemnozrnnejsi petrograficky typ vapencov ma
organodetritickil Struktiru a tmel tvori zrnity
krystalicky vapenec-sparit. Organické zvysky (30
%) vystupuji v zakladnej hmote ako drobné
ulomky. Ide o krinoidy a schranky lastarnikov.
Okrem hrubostennych vlaknitych schranok je
mozné pozorovat aj ulomky s prizmatickou
stavbou schranok a rozlamané foraminifery.
Mnozstvo klastického kremena je nepatrné (2-3
%).

Hlavny zdroj (main source): Began et al.
(1987).

b) Fine-clastic organodetritic limestones — cal-
carenites. Their microscopical character is similar
to that of the previous limestone types. The dif-
ference is only in the detritic size (0.3-1.5 mm).
Detritic structure can be observed in thin-sections.
The cement consists of sparitic carbonate. Skele-
tal detritus forms the substantial part of the rock:
foraminifers Orbitoides sp., Textularia sp.,
Siderolites sp., Thalmanninella sp., bryozoans,
bivalves, crinoids and miliolid foraminifers. The
limestone is recrystallized and the skeletal rem-
nants are sometimes indistinguishable from the
matrix.
¢) Organodetritic limestones with orbitoids con-
tain both, skeletal remnants and lithoclasts of the
older limestones. Contents of both components
are variable; in some beds skeletal detritus pre-
vails, whereas in others the pebble material is
more abundant. Size of the detritic components
varies in the range of 3.0-0.3 mm and the bed
thickness is 15-22 cm. The limestones are grey,
changing to grey-brownish and fragile when
weathered. Some layers are coarse-clastic with
dominance of pebbles of older rocks. Triassic
limestone and dolomite pebbles are most rounded.
The ratio of skeletal remnants varies in the range
of 15-60 %. These rocks belong to calcirudites.
The amount of the pebble components is also
variable (7-60%). The pebble size varies from 0.2
to 3.0 cm. Quartz grains (2-3%) occur mostly in
the limestones in which the skeletal remnants
prevail. The matrix of both types consists of re-
crystallized limestone (biosparite). The skeletal
remnants are represented by bivalve shells, cri-
noids, algae (Solenopora) and fine, fractured fo-
raminifers. The most abundant are fractured orbi-
toid foraminifers treated in detail by Kohler
(1962): foraminifers Orbitoides media, Orbitoides
tissoti, Pseudosiderolites vidali and Orbitoides
apiculata gruenbachensis.

The fine-grained petrographic type of lime-
stones is organodetritic, with sparitic cement. The
skeletal remnants (30%) appear as tiny fragments
in the matrix. They represent crinoids and bivalve
shells. Along with thicker, filamentous shells
there are also shells with prismatic structure and
fractured foraminifers. The amount of clastic
quartz is small (2-3%).
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Obr. 16. Ulomok schranky rudista vo vapen-
coch Sirokého bradla.

Fig. 16. Fragment of rudist in the Siroké Bradlo
Limestones.

7. Kosariska
GPS stiradnice (coordinates): N 48°40.651', E 17°35.740'

V zareze cesty severne od obce Kosariska
vidno sukcesiu ¢ervenych slienovcov s ob¢asnymi
tenkymi polohami jemnozrnnych pieskovcov.
Suvrstvie dostalo nazov podla ned’alekej obce
kosariské savrstvie. Uklon vrstiev je 30/30°.
Stvrstvie je hrubé asi 30-50 m.

Vo vybrusoch sliefiov pozorujeme mikritick
zékladni hmotu a vicSie mnozstvo prierezov
mikroorganizmov.  Organické  zvysky  su
zastipené globotrunkanami, rozldmanymi hed-
bergelami a drobnou organogénnou drtou.
Drobnu klasticki  primes zastupuju kremenné
zrnka. Ich velkost' sa pohybuje okolo 0,01 mm.
Pestré sliene su vel'mi bohaté na globotrunkany a
horninu  oznacujeme ako globotrunkénovy
biomikrit. V sivo sfarbenych slieioch sa glo-
botrunkany vyskytuju v hojnejSom mnozstve a
zakladna hmota ma vicsi podiel vapnitej zlozky.
ZriedkavejSie sa vyskytuju ostne jezoviek.
Nahromadenie organickych zvyskov je nepravi-
delné, miestami sa vyskytuju redsie, inde zasa vo
vacsom mnozstve. Drobnu drt’ tvoria aj ulomky
krinoidov, ihlic hub, machovky a tlomky hrubos-
tennych schranok lastirnikov. Klasticka primes sa
v hornine vyskytuje v mensom mnozstve (5-7 %).
Podstatni zloZku tvoria ostrohranné a zaoblene-
jSie kremene, zriedkavejSie sa objavia aj os-
trohranné ulomky rohovcov. Tieto klastické Cias-
tocky dosahuju velkost’ 0,03-0,05 mm, dize
vel'kostou sa priblizuju pieskovej frakcii. Vapen-
cové ulomky st v porovnani s kremeflom viac
opracované. Zriedkavejsie sa vyskytuju aj ulomky
vapencov, lamelované zivce a tenké Supinky
muskovitu.

Pestré sliene su po mikrofaunistickej stranke
vel'mi bohaté, prevladaju planktonické foramini-

The roadcut N above the Kosariska village ex-
poses a sequence of red marlstones with occa-
sional thin intercalations of fine-grained sand-
stones. The formation was named according to
this locality as the Kosariska Formation. Dipping
of the beds is 30/30°. The formation is about 30-
50 m thick.

In the marlstones, micritic matrix and numerous
cross-section of organisms are observable in thin-
sections. The organic remnants are represented by
globotruncanas, fragmented hedbergellids and
fine organic detritus. Fine clastic admixture is
represented by quartz grains. Their size is about
0.01 mm. The variegated marlstones are very rich
in globotruncanas and can be named as Glo-
botruncana-biomicrite. In grey-coloured marl-
stones, the globotruncanids occur in bigger
amounts and the matrix is more calcareous.
Rarely, echinoid spines are observed, too. Accu-
mulations of the organic remnants are irregular,
sometimes denser, sometimes not. Among the
tiny allochems, fragments of crinoid ossicles,
sponge spicules, bryozoans and thick-shelled
bivalves can be observed, too. The clastic admix-
ture in the rock is scarce (5-7 %). Its substantial
part is represented by angular to rounded quartz
grains; less common are angular fragments of
cherts. These detritic components reach a size of
0.03-0.05 mm, i.e. they approach sandy fraction.
Calcareous clasts are more rounded. Fragments of
limestones, lamelled feldspars and fine scales of
muscovite are present, too.

The variegated marlstones are faunistically very
rich, mainly in planktonic foraminifers of the
Globotruncana arca Zone, e.g. Globotruncana
arca, G. bulloides, G. fornicata, Globotruncanita
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fery zény Globotruncana arca, ako napr. Glo-
botruncana arca, G. bulloides, G. fornicata, Glo-
botruncanita elevata, a.i. (Salaj 1960; Salaj &
Samuel, 1966; Samuel et al. 1980). Pestré sliene
na zaklade mikrofauny zarad'ujeme do spodného
kampanu, ¢o potvrdzuje aj spoloCenstvo nano-
planktonovych foriem urcenych V. Gasparikovou:
Zygolithus compactus, Eiffelithus eximius, Trano-
lithus exiguus, Tranolithus orionatus, Cretarhab-
dus conicus, Cretarhabdus crenulatus, Praedis-
cosphaera cretacea, Cribrosphaera ehrenbergi,
Gartnerago  obliquum,  Biscutum  constans,
Watznaueria barnesae, Markalius circumradiatus
a Micula decussata.

elevata, etc. (Salaj, 1960; Salaj & Samuel, 1966;
Samuel et al. 1980). On the basis of the micro-
fauna, the variegated marlstones are ranked to the
Lower Campanian, which is also confirmed by
nannoplankton assemblage determined by V.
Gasparikova: Zygolithus compactus, Eiffelithus
eximius, Tranolithus exiguus, Tranolithus oriona-
tus, Cretarhabdus conicus, Cretarhabdus crenu-
latus, Praediscosphaera cretacea, Cribrosphaera
ehrenbergi, Gartnerago obliquum, Biscutum con-
stans, Watznaueria barnesae, Markalius circum-
radiatus and Micula decussata.

Hlavny zdroj (main source): Michalik et al. (1993%).

8. Valchovsky mlyn
GPS stiradnice (coordinates): N 48°39.101', E 17°30.580"

V zareze cesty medzi Jablonicou a Brezovou
pod Bradlom je odkryty kontakt konackych val-
chovskych zlepencov s podloznym vrchnotrias-
ovym hlavnym dolomitom nedzovského prikrovu
(Obr. 17).

Vrstvy dolomitu su cyklické, s jemnoklastickou
bazou, nezretelnymi prazkami detritu
s obCasnymi pseudomorfézami po evaporitoch
v strednej Casti, ukoncené loferitickou laminaciou
so sinicovymi povlakmi.

Valchovsky zlepenec sa zadina netriedenymi
dolomitickymi brekciami (Obr. 18), striedajicimi
sa s vrstvickami Zltkastych ilovcov. Hlavna cCast
telesa  konglomeratov sa sklada zdobre
zaoblenych  klastov  lokdlneho  materialu
s Cervenou matrix. Zlepenec predstavuje bazalnu
jednotku brezovskej skupiny, ktora je ekvivalen-
tom gosauskej skupiny vo Vychodnych Alpach
a predstavuje prvy relativne posttektonicky pok-
ryv centralnych Zapadnych Karpat po turénskom
presune prikrovov. Sedimentacii zlepencov pred-
chadzala sedimentacia sladkovodnych onkoi-
dovych vapencov (pustoveské vapence), ktorych
predpokladany vek je vrchny turén. Tieto
vapence, spolu  striasovymi  vapencami
a dolomitmi z podlozia, tvoria aj obliaky vo val-
chovskych zlepencoch. Spolu s nimi boli najdené
aj klasty adnetského liasového vapenca (s faunou
pliensbachu), krinoidovych rohovcovych vapen-
cov (spodnda az stredna jura), plytkovodnych
malmskych véapencov s dazykladalnymi riasami
Clypeina sp., kremitymi hubkami Cladocoropsis
sp. as foraminiferou Protopeneroplis striata
a pieséitych vapencov s hedbergelidmi (barém az
alb).

In the escarpment of the road between Jablo-
nica and Brezova pod Bradlom, contact of the
Coniacian Valchov Conglomerate with the under-
lying Upper Triassic Hauptdolomit of the Nedzov
Nappe is exposed (Fig. 17).

Dolomite layers are cyclic with fine clastic
base, indistinct bands of detritus with occasional
pseudomorphs after evaporites in the middle part,
being terminated by loferitic algal mats lamina-
tion.

The Valchov Conglomerate starts with unsorted
dolomite breccia (Fig. 18) alternating with yellow
clayey intercalations. The main part of the con-
glomerate body consist of well rounded clasts of
local material with red matrix. The conglomerate
represents the basal unit of the Brezovd Group
which is an equivalent to the Gosau Group of the
Eastern Alps and represents the first, relatively
post-tectonic cover of the Central Western Carpa-
thians, after the nappe thrusting in the Turonian.
The conglomerate deposition was preceded by
local deposition of fresh-water oncoidal lime-
stones (Pusta Ves Limestone) of presumably Late
Turonian age. These limestones, together with the
Triassic limestones and dolomites from the base-
ment form pebbles in the Valchov Conglomerate.
Along with these rocks, clasts of the Liassic Ad-
net Limestone (with Pliensbachian fauna), crinoi-
dal cherty limestones (Early/Middle Jurassic),
shallow-water Malm limestones with dasycladal
algae Clypeina sp., demosponges Cladocoropsis
sp. and with foraminifers Protopeneroplis striata,
sandy limestones with hedbergellids (Barremian
to Albian) were found, too.

24



Obr. 18. Netriedena dolo-
miticka brekcia zbazy val-
chovskych  zlepencov  (foto:
Lubomir Pecena).

Fig. 18. Unsorted dolomitic
breccia from the base of the
Valchov Conglomerates (photo:
Lubomir Pecena).

Hlavny zdroj (main source): Michalik et al. (1993%).

Obr.17. Nasadanie konackych
valchovskych zlepencov na tri-
asové karbonaty nedzovského
prikrovu (foto: Tomasz Segit).

Fig. 17. Coniacian Valchov
Conglomerates resting on Trias-
sic carbonates of the Nedzov
Nappe (photo: Tomasz Segit).

9. Dolny Mlyn
GPS suradnice (coordinates): N 48°48.988', E 17°42.105'

Lokalita Dolny Mlyn sa nachadza pri osade
Podkozince, sz. od Nového Mesta nad Vahom. V
opustenom lome mozno pozorovat’ dobre odkryté
liasové az strednoalbské suvrstvia cCorStynskej
jednotky bradlového pasma (Obr. 19). V stredne;j
Casti lomu vystupuje klasicky vrstevny sled
corStynskej sukcesie, zacinajuci bajokom, ktory
pokracuje az do vrchného titonu (Obr. 20). V
lavej cCasti lomu sa nad albskym stvrstvim
nachadza tektonickd Supina hornin liasu, ktoré
takisto patria do CorStynskej jednotky (Obr. 21).

The Dolny Mlyn locality is situated near the
Podkozince settlement, NW from Nové Mesto
nad Vahom. In an abandoned quarry, well pre-
served sequence from Liassic to Albian of the
Czorsztyn Succession of the Pieniny Klippen Belt
can be observed (Fig. 19). In the middle part of
the quarry there is the classical Czorsztyn Succes-
sion beginning with Bajocian and continuing as
far as Upper Tithonian strata (Fig. 20). In the left
part of the quarry, a tectonic slice of Liassic rocks
lies above the Albian formation; the Liassic rocks
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Spodnu ¢ast’ lomu tvoria sivé krinoidové
vapence (smolegovské), s Cervenymi Kkrinoi-
dovymi vapencami (krupianskymi) v nadlozi. Obe
suvrstvia patria do bajoku. Najvyss$iu vrstvu v
bezprostrednom podlozi hl'uznatého vapenca
predstavuju Zltkasté a Cervenkasté grainstony az
packstony, lokalne wackestony s krinoidovou
mikrofaciou a hojnou klastickou primesou. Horna
hranica krupianskeho suvrstvia je erozivneho
charakteru. Nad fiou nasleduje ¢erveny hluznaty
vapenec facie Ammonitico Rosso (CorStynsky
vapenec). Ide o wackeston s filamentovou mik-
rofaciou a filamentovo-gastropédovou mik-
rofaciou. Bazalnu vrstvu CorStynského vapenca
mozno rozdelit na spodnejSiu - vrchnobajocka
Cast’ (zona parkinsoni) s faunou Oppelia pleurifer
a Dimorphinites (D.) dimorphus a vrchnu - spod-
nobatsku Cast’ (zéna zigzag) s Morphoceras cf.
dimorphitiformis, M. (M.) multiforme, Vermi-
sphinctes (V.) cf. vermiformis, Planisphinctes
(Pl.) gr. tenuissimus, Zigzagiceras (Z.) cf. torrensi
a Procerites (Siemiradzkia) cf. lenthayensis
(Schlogl et al., 2005). Amonitové jadra su vAcSi-
nou orientované priblizne paralelne s vrstevna-
tostou. Lokalita Dolny Mlyn je jednou z prvych,
kde bol v 90-tych rokoch minulého storocia ro-
zoznany vrchnobajocky vek bazy hluznatych
vapencov. Dovtedy sa tradoval nespravny nazor,
ze vapence zacinaji az v keloveji. Vapence
nasledne prechadzaji cez protoglobigerinova
mikrofaciu (oxford) do sakokémovej (kimeridz).

Toto suvrstvie pozvolne prechadza do nad-
lozného durstynského suvrstvia. Ide o cervenkasté
a ruzové pelagické vapence, wackestony so sa-
kokomovou mikrofaciou, zriedkavymi minera-
lizovanymi intraklastami a jadrami amonitov.
Vapnité dinocysty Schizosphaerella minutissima
a Stomiosphaera moluccana indikuji vrchny ki-
meridZ (zéna moluccana, sensu Rehakova, 2000).
Tieto ruzové kalové nehluznaté vapence poz-
volna prechadzajui do krémovych  vapencov
titonu az beriasu (sobdtsky vapenec).

Povrch sobotskeho véapenca je erozivne "zrez-
any" anad nim lezi stvrstvie albskych
pelagickych slienov (chmielovské stvrstvie). Pod
bazou suvrstvia su stopy po vitanej cinnosti,
korézie a povrch je casto pokryty fosfatickymi,
resp. fosfaticko-silkrétovymi krustami a konkré-
ciami. Casté st neptunické mikrodajky, pripadne
vyplnené pukliny. Vyplne puklin st tvorené
tmavosivym az Cervenym sliefiom, pripadne fos-
fatickym biomikritom s hojnymi planktonickymi
foraminiferami rodu Hedbergella a Thalman-
ninella poukazujtice na stredny alb. Okraje puklin

also belong to the Czorsztyn Succession (Fig. 21).

Lower part of the quarry cuts into grey crinoi-
dal limestones (Smolegowa Lst.), overlain by red
crinoidal limestones (Krupianka Lst.). Both for-
mations are of Bajocian age. The uppermost
layer, directly underlying the nodular limestone is
represented by yellowish and reddish grainstones
to packstones, locally also wackestones with cri-
noidal microfacies and rich clastic admixture. The
upper boundary of the Krupianka Formation is
erosional. Then, classical red nodular limestone of
Ammonitico Rosso facies follows (Czorsztyn
Lst.). It represents wackestone with filamentous
to filamentous-gastropod microfacies.

The basal bed of the Czorsztyn Limestone can
be divided to lower, Bajocian part (Parkinsoni
Zone), with the fauna of Oppelia pleurifer and
Dimorphinites (D.) dimorphus and the upper,
Middle Bathonian part (Zigzag Zone.) with Mor-
phoceras cf. dimorphitiformis, M. (M.) multi-
forme, Vermisphinctes (V.) cf. vermiformis,
Planisphinctes (Pl.) gr. tenuissimus, Zigzagiceras
(Z.) cf. torrensi and Procerites (Siemiradzkia) cf.
lenthayensis (Schlogl et al., 2005). The ammonite
casts are mostly oriented parallel to the bedding.
Dolny Mlyn locality was one of the first where
the Late Bajocian age of the nodular limestones
onset has been determined in 90-ies of the last
century. Up to that time, erroneous meaning
dominated that the limestones start in Callovian.
The limestones then continue through Protoglo-
bigerina microfacies (Oxfordian) to the Saccoc-
coma microfacies (Kimmeridgian).

The overlying Dursztyn Formation gradually
evolves from the nodular limestones. The forma-
tion consists of reddish to pink pelagic lime-
stones, wackestones with Saccoccoma microfa-
cies, rare mineralized intraclasts and ammonite
casts. Calcareous dinocysts Schizosphaerella
minutissima and Stomiosphaera moluccana indi-
cate Late Kimmeridgian age (Moluccana Zone,
sensu Rehakova, 2000). These pink, non-nodular
limestones gradually turn to creamy coloured
limestone  of Tithonian to Berriasian age
(Sobotka Limestone Member).

Surface of the Sobdtka Limestone is erosionally
truncated and overlain by pelagic marls of Albian
age (Chmielowa Formation). Below the base of
the formation, traces after boring activity of bi-
valves, corrosion and phosphatic to phosphatic-
silcrete crusts and oncoids can be observed. Nep-
tunian microdykes or filled clefts are common.
The fillings are represented by dark-grey to red
marls, eventually by phosphatic biomicrite with
rich planktonic foraminifers of the genera Hed-
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Obr. 19. Nacrt geologickej stavby bradla Dolny Mlyn. I Tmav¢ bitumindzne vapence a ilovee (dolnomlynské suvrstvie vrchny sinemir - lotaiing),

2 Zltkastosivé Skvrnité slietiovee (allgiauske savrstvie spodny pliensbach - domér), 3 svetlé krinoidové vapence (smolegovské bajok), 4 Cervené
krinoidové vapence (krupianske vrchny bajok), 5-7 Corstynské vapence (5 Cervené hl'uznaté vapence - bat, 6 hnedocervené vapence a bridlice ke-
lovej, 7 ruzové hluznaté vapence oxford az spodny titdon), 8-9 durstynské savrstvie (8 ruzové kalpionelové vapence vrchny titdn-berias, 9 ruzove
spisské krinoidove vapence s rohovcami - valangin), 10 savrstvie pestrych sliefiov (chmielovské suvrstvie alb), S sutovy pokryv. Najdené fosilie:

A Arnioceras mendax rariplicata, Liogryphaea arcuata (lotaring), B Amaltheus gibbosus (stredny domér), C Pleuroceras spinatum (vrichny domér),
D Cadomites ex gr. rectelobatus (bat), E Ebrayiceras ex gr. rursum (spodny bat), F Morphoceras multiforme (spodny bat), G Hibolites hastatus (ke-
lovej), H Perisphinctida (oxford), I Lyroceras sutile (titon), J Lytoceras sp. Podl'a Hlosku (1992); upraveng.

Fig. 19. Sketch of geological structure of the Dolny Mlyn Klippe. 1 Dark, bituminous limestones and claystones (Dolny Mlyn Formation - Upper Sine-

murian - Lotharingian), 2 yellowish-grey spotted marlstones (Allgdu Formation - Lower Pliensbachian - Domerian), 3 pale crinoidal limestones (Smo-

legowa Lst. - Bajocian), 4 red crinoidal limestones (Krupianka Lst. - Upper Bajocian), 5-7 Czorsztyn Limestone Formation (5 red nodular limestone -
Bathonian, 6 brownish-red limestones and shales - Callovian, 7 pink nodular limestone - Oxfordian to Lower Tithonian), 8-9 Dursztyn Limestone For-

mation (8 pink Calpionella limestone Upper Tithonian-Berriasian, 9 pink crinoidal Spisz limestone with cherts - Valanginian), 10 formation of

variegated marls (Chmielowa Formation - Albian), S debris cover. Fossil findings: A Arnioceras mendax rariplicata, Liogryphaea arcuata (Lotharin-

gian), B Amaltheus gibbosus (Middle Domerian), C Pleuroceras spinatum (Upper Domerian), D Cadomites ¢x gr. rectelobatus (Bathonian), E Ebra-

yiceras ex gr. rursum (Lower Bathonian), F Morphoceras multiforme (Lower Bathonian), G Hibolites hastatus (Callovian), H Perisphinctida (Oxfor-

dian), I Lytoceras sutile (Tithonian), ] Iyfoceras sp. After Hloska (1992); modified. 27
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su niekedy potiahnuté stromatolitickymi krustami
az mikrokolumnarnymi  stromatolitmi  typu
Frutexites. Lokalita je jedina, kde na baze
albskych sliefiov boli miestami zaznamenané aj
bazalne zlepence (len tenké polohy), ktoré na
inych lokalitich chybaji (Obr. 22) vzhl'adom na
vel'mi rychlu morskt zaplavu (ingresiu). Obliaky
zlepencov nesu stopy navitavania.

Na tektonicky zrezanom albskom suvrstvi spociva
subor tmavych liasovych sedimentov. Ako strati-
graficky najstarsi Clen vrstevného sledu tu vystu-
puje suvrstvie tmavosivych az Ciernych vapnitych
ilovcov so slabou siltovou primesou (dolnomlyn-
ské suvrstvie), v ktorych sa vyskytuju SoSovkovité
pretiahnuté - "roztrhané" lavice (10 - 35 cm) -
jemne piescCitych Skvrnitych alebo lumachelovo-
biomikritickych vapencov. Lokalne sa vyskytuju
zvySené¢ akumulacie krinoidovych clankov az
Casti stoniek. MnoZstvo a pomer organickych
klastov k zakladnej hmote moze byt velmi
premenlivy.

Mikrofacidlne su to biomikrity s hojnymi
ulomkami echinodermat, ¢lankov krinoidov, os-
trakodmi,  juvenilnymi lastirnikmi, Zu-
holnatenymi rastlinnymi pletivami, spikulami
silicispongii a nodosaridnymi foraminiferami.
Hloska (1992) nasSiel v tychto vapencoch dost’
bohati faunu s Liogryphaea arcuata, Entolium
sp., Chlamys sp., "Rhynchonella” belemnitica,
Nucleata beyrichi, Arnioceras mendax raripli-
cata. Na zdklade tejto fauny mdzeme toto
suvrstvie zaradit’ do sinemuru, zéna Raricostatum
(meratel'na hrabka je priblizne 8 m).

V nadlozi vystupuju sivé do zltobézova zvetra-
vajuce Skvrnité vapence a sliene (allgduské
suvrstvie). Vo vrchnej casti odkryvu naSiel
Hlo6ska (1992) Amaltheus gibbosus, odtlacky pek-
tinidov a rostra belemnitov. Toto suvrstvie strati-
graficky reprezentuje stredny domér.

Hlavny zdroj (main source): Rakus (1995).

bergella and Thalmanninella, indicating the Mid-
dle Albian age. Margins of the clefts are some-
times coated by stromatolitic crusts to microcol-
umnal stromatolites of Frutexites type. The local-
ity is the only with basal conglomerates (just thin
layers) at the base of the Albian (Fig. 22). They
are normally missing at other localities because of
very rapid marine flooding (ingression). The con-
glomerate pebbles bear traces after boring.

The tectonically truncated Albian Chmielowa
Formation is overlain by dark Liassic sediments.
The oldest part of the succession is represented by
a formation of dark-grey to black calcareous
claystones with slight silty admixture (Dolny
Mlyn Formation), in which lenticular, elongated
budinaged beds (10-35 cm) of fine, sandy spotted
to coquina-biomicritic limestones occur. Locally
accumulations of crinoidal ossicles and stems
occur in these limestones. Number and ratio of
organic detritus to the matrix may be very vari-
able.

The microfacies characteristics of the lime-
stones are biomicrites with rich echinoderm detri-
tus, with crinoidal ossicles, ostracods, juvenile
bivalves, coalified plant tissues, silicicponge spi-
cules and nodosariid foraminifers. Hl6Ska (1992)
found arich fauna in these limestones: Liogry-
phaea arcuata, Entolium sp., Chlamys sp.,
"Rhynchonella” bellemnitica, Nucleata beyrichi,
Arnioceras mendax rariplicata. Based on this
fauna, this formation may be ranked to Sine-
murian (Raricostatum Zone). The measurable
thickness of the formation is about 8 m.

The formation is overlain by yellowish-beige
weathered spotted limestones and marls (Allgiu
Formation). In the upper part of the outcrop,
Hloska (1992) found Amaltheus gibbosus, casts of
pectinids and belemnite rostra. This formation
stratigraphically represents Middle Domerian.
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Obr. 21. Pohl'ad na hornt ¢ast’ l'avej strany lomu. Cisla zodpo-
vedaju litologickym jednotkdm vyc¢lenenym na Obr. 19
(foto: Tomasz Segit).

Fig. 21. View on upper part of the left side of the quarry. The
numbers correspond to the lithological units distinguished in
the Fig. 19 (photo: Tomasz Segit).

Obr. 20. Pohl'ad na
pravu a strednt Cast’
lomu bradla Dolny
Milyn. Cisla zodpo-
vedaju litologickym
jednotkdm vyclene-
nym na Obr. 19
(foto: Tomasz Se-

git).

Fig. 20. View on
the right and middle
parts of the quarry
in the Dolny Mlyn
Klippe. The num-
bers correspond to
the lithological
units distinguished
in the Fig. 19
(photo: Tomasz
Segit).

Obr. 22. Zriedkava poloha konglo-
meratu na baze chmielovského su-
vrstvia (alb) v l'avej ¢asti lomu.
Klast pri hornom konci kladiva
nesie stopy po vitavych zivoc¢ichoch
(foto: Jan Schlogl).

Fig. 22. Rare conglomerate layer at
the base of the Chmielowa Forma-
tion (Albian) in the left part of the
quarry. The clast at the upper end
of the hammer bears signs of ani-
mal boring activity (photo: Jan
Schlogl)
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10. Bzince pod Javorinou
GPS suradnice (coordinates): N 48°46.851', E 17°46.938'

Jursko-kriedové sedimenty nedzovského prik-
rovu v severnej ¢asti Cachtickych Karpat vystu-
puju vo forme tzkych SoSoviek, resp. viac-menej
suvislych tenkych pruhov. V kamenolome pri
Bzinciach pod Javorinou vidno ich intenzivnu
vrasovl i Supinata deforméciu (Obr. 23) a gen-
eralny tklon k J a JV, ¢€o je ich typickou charak-
teristikou.

V lavej Casti steny su sivé, svetlosivé, hnedasté
i ruZzové vrstevnaté vapence, miestami slabokri-
noidové. V najintenzivnejsie zvrasnenych vapen-
coch st polohy ilovcov, niekedy s pyritom.
Vépence maji povahu biomikritov a biosparitov.
Tesne nad lomom sa v krinoidovych varietach
hojne vyskytuje foraminifera Triasina hantkeni.
Podl'a litologickej povahy a vrchnotriasového
veku, oznacujeme vapence ako dachsteinské.

Obr. 24. Zvrasnené radiolarity
a hluznaté vrchnojurské vapence
v pravej Casti lomu.

Fig. 24. Folded Upper Jurassic ra-
diolarites and nodular limestones in
the right part of the quarry.

Jurassic—Cretaceous sediments of the Nedzov
Nappe in the northern part of the Cachtické Kar-
paty Mts. occur in form of narrow lenses or more
or less continuous stripes. In the quarry near
Bzince pod Javorinou, their intensive fold-and-
thrust deformation is visible (Fig. 23), with gen-
eral dip to the south or southeast, which is typical
for them.

In the left part of the quarry, grey, pale-grey,
brownish to pink bedded limestones occur, lo-
cally slightly crinoidal. In the most strongly
folded limestones there are claystone layers, lo-
cally with pyrite. The limestones are biomicrites
to biosparites. Directly above the quarry in the
crinoidal varieties, foraminifer Triasina hantkeni
can be found. According to the lithological char-
acter and the Late Triassic age, the limestone can
be named as Dachstein Limestone.

Obr. 23. Pohl'ad na pravi stranu
lomu pri Bzinciach pod Javori-
nou, kde vidno ¢iasto¢ny nasun
dachsteinskych vapencov na ra-
diolarity a vrchnojurské hl'uznaté
vapence.

Fig. 23. View on the right side of
the quarry near Bzince pod
Javorinou, where partial thrust of
the Dachstein Limestones over
the Upper Jurassic radiolarites
and nodular limestones is visible.




V pravej Casti lomu su  masivne
hrdzavocervené krinoidové vapence. Organicka
zlozka je zastipena okrem echinodermat i
ulomkami schranok lastirnikov, brachiopddov a
foraminifer. Z tychto hierlatzskych vapencov
(ned’aleko lomu) M. Siblik urcil brachiopody,
ktoré¢ indikuju strednoliasovy vek. V minulosti
boli tieto vapence odkryté aj v hlavnej stene
lomu, v sGcasnosti st vSak zakryté sutou,
podobne ako limonitizované kondenzované
vapence s manganovymi konkréciami a spodné
hl'uznaté vapence (adnetské).

V lomovej stene na pravej strane v . a Il. etazi
vystupuju Cervené oxfordské radiolarity a cCer-
venohrdzavé a sivozelené hluznaté ilovité
vapence, vSetko intenzivne zvrasnené (Obr. 24).
Nadlozné osnické suvrstvie (kalpionelové va-
pence) ma biomikritova mikrofaciu s Calpionella
alpina, C. elliptica, Tintinnopsella carpatica a
s radiolariami.

Hlavny zdroj (main source): Began et al. (1987).

In the right part of the quarry, massive, rusty-
red crinoidal limestones occur. Along with echi-
noderms, the organic remnants are also repre-
sented by shell fragments of bivalves, brachio-
pods and foraminifers. From these Hierlatz
Limestones (not far from the quarry) M. Siblik
determined brachiopods indicating Middle Lias-
sic age. The limestones were earlier outcropped
also in the main quarry wall, but recently they are
covered with debris, together with limonitized
condensed limestones with manganese concre-
tions and lower nodular limestones (Adnet Lst.).

In the right part of the first and second floors
of the quarry, red Oxfordian radiolarites occur in
the quarry wall, together with strongly folded
rusty-red to greyish-green nodular clayey lime-
stones occur (Fig. 24). The overlying Osnica
Formation (Calpionella limestones) contain
biomicrite microfacies with Calpionella alpina,
C. elliptica, Tintinnopsella carpatica and with
radiolarians.

11. Mojtin
GPS stiradnice (coordinates): N 48°59.532', E18°24.915'

Pri obci Mojtin v Strazovskych vrchoch sa
nachadza jeden z mala vyskytov bauxitov na
Slovensku. V Strazovskych vrchoch su este
vyskyty bauxitov pri Domanizi a Durdove;.
Vyskyty su sustredené v paleokrasovych depre-
siach a puklindich vapencov straZzovského a
dolomitov chocského prikrovu. Mimo
Strazovskych vrchov sa nasli bauxity eSte pri
Markugovciach na Spisi (Michalik & Cinéura,
1992) av Brezovskych Karpatoch (Cincura
(1997). Najvacsi vyskyt pri Mojtine sa nachadza
nad Lopusnou. Mojtinske vyskyty museli vzni-
knut’ po presune subtatranskych prikrovov a pred
obdobim eocénu (lutétu), nakolko bauxitové
polohy st prekryté numulitovymi vapencami a
brekciami s bauxitickym tmelom. Predpokladany
vek bauxitov je vrchna krieda (senén). Podla
vSetkého cCast’ bauxitov bola eSte pred eocénom
odstranena er6ziou. Pritomnost’ spor plavuiio-
vitych rastlin (Retienlatiporites caelatus), spor a
pelu foriem Stereisporites stereoides,
Taxodium sp., pelové zrna rodov Ginkgo, Tilia
(lipa), Nymphea a pod. svedcia o vzniku bauxitu
vo vel'mi vlhkom a teplom prostredi jazier alebo
mociarov.

Vyskyty bauxitov st malé a bez priemyselného
vyznamu. Na lokalite vidno haldu bauxitu vznik-

Near Mojtin village in the Strazovské vrchy
Mts., one of the few Slovak occurrences of baux-
ites is situated. In these mountains, other occur-
rences are near Domaniza a Durd’ova. The occur-
rences are concentrated in paleokarst depressions
and clefts in limestones of the Strazov Nappe and
in dolomites of the Cho¢ Nappe. Outside the
Strazovské vrchy Mts., bauxites were found near
Markugovce (Michalik & Cindura, 1992) in Spis
area (eastern Slovakia) and in the Brezovské
Karpaty Mts. (Cinéura (1997). The largest occur-
rence near Mojtin is situated above Lopusna. The
Mojtin bauxites had to originate after thrust of
the Subtatric nappes and before Eocene (Lu-
tetian), as the bauxite layers are covered by
nummulitic limestones and breccias with bauxitic
cement. Presumed age of the bauxites is Upper
Cretaceous (Senonian). Part of the bauxites was
likely eroded still before Eocene. Presence of the
spores of lycopodian plants (Retienlatiporites
caelatus), spores and pollen grains of Stereis-
porites stereoides, Taxodium sp., pollen grains
of the genera Ginkgo, Tilia (lime-tree), Nymphea,
etc. indicate that the bauxite originated in very
humid and warm environment of lakes or
swamps.

The bauxite occurrences are small and without
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nuti pokusnou tazbou (Obr. 25) a odkryté pa-
leokrasové zavrty z obdobia vrchnej kriedy (Obr.
26). Technicky ide o bauxity hydrargilitovo-
boéhmitového typu Cervenej, Zltkastej, hnedej az
sivobielej farby. Ich mineralogické zlozenie je:
35% hydrargilit, 20-30% kaolinit, 15-20% bdh-
mit, 18% hydrogoethit, 2-3% hematit (najméi vo
sférickych utvaroch — pizoidoch — Obr. 27). He-
matit vo svetlych typoch chyba. Chemické
zloZenie bauxitu je: Al,O3; — 43%, Fe,0; — 19%,
Si0, — 16%, TiO, — 4%.

Bauxity vznikli podla vsetkého silnym lat-
eritickym zvetravanim hornin kyslého (indik-
ovan¢ obsahmi prvkov: B, Zr, Sn, Li)
a bazického zlozenia. (indikované obsahmi
prvkov: V, Ni, Cr, Co), ktoré sa vyskytovali
mimo krasového tzemia. Produkty zvetravania
boli transportované v podobe jemného kalu
a koloidnych roztokov a zachytené

v paleokrasovych depresiach a puklinach.

> 7, il

Obr. 25. Halda po pokusnej tazbe bauxitu pri
Mojtine (foto: Tomasz Segit).

Fig. 25. Waste dump after experimental bauxite
mining near Mojtin (photo: Tomasz Segit).

industrial importance. At the locality, a bauxite
waste-dump (Fig. 25) originated by experimental
mining can be seen, together with uncovered
Senonian paleokarst sinkholes (Fig. 26). Techni-
cally the bauxites represent hydrargilite-boehmite
type of red, yellowish, brown to greyish-white
colour. Their mineralogical composition is as
follows: 35% hydrargilite, 20-30% kaolinite, 15-
20% boehmite, 18% hydrogoethite, 2-3% haema-
tite (mostly in spherical forms — pisoids — Fig.
27). Haematite is missing in the pale types.
Chemical composition of the bauxites is: Al,O; —
43%, Fe,05 — 19%, Si0; — 16%, TiO, — 4%.

The bauxites originated most likely by perva-
sive lateritic weathering of acidic (indicated by:
B, Zr, Sn, Li) or basic (indicated by: V, Ni, Cr,
Co) rocks, which were situated outside the kar-
stic area. The weathering products were trans-
ported in form of fine mud and colloidal solu-
tions and trapped in paleokarst depressions and
clefts.

Obr. 26. Paleokrasova depresia odkryta pri po-
kusnej tazbe bauxitu ned’aleko Mojtina.

Fig. 26. Paleokarst depression uncovered during
experimental bauxite mining near Mojtin.

Obr. 27. Bauxitova ruda so zltkastymi sférickymi
pizoidmi.

Hlavny zdroj (main sorce): Cicel (1958).
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12. Rohata skala
GPS suradnice (coordinates): N 49°0.117', E 18°23.114'

V opustenom lome pri ceste medzi Belusskymi
Slatinami a Mojtinom v Strazovskych vrchoch
vystupuju ruzové, biele a Cervenkasté hrubo- az
jemnozrnné masivne krinoidové vapence (Obr.
28), miestami s roztrusenymi Cervenymi az hne-
dastymi hl'uzami rohovcov. Brachiop6dova fauna
poukazuje na ich strednoliasovy vek (max.
pliensbach). Okrem brachiopédov su casté aj
rostra belemnitov (Obr. 29). Vapence patria
cho¢skému prikrovu (hronikum). Jurské sedi-
menty tohto vysSieho prikrovu sa zachovali len
na niekol’kych miestach v Zapadnych Karpatoch,
nakol’ko boli zvdcsa odstranené erdziou.

V spodnej asevernej Casti lomu vystupuji
brala krinoidového véapenca, vnadlozi s Cer-
venohnedastymi slienitymi vapencami
a slielovcami s polohami toarskych az alenskych
ruzovych vapencov, ktoré si miestami krinoi-
dové a brekciovité. Pri vychodnom okraji lomu
su liasové krinoidové vapence v styku so strmo
uklonenymi  tenkovrstevnatymi  Cervenymi
aruzovkastymi radiolaritmi, ktoré sa striedaju
s Cervenymi, Ciastocne hl'uznatymi a sporadicky
jemnozrnnymi vapencami (Obr. 30). Na zaklade
amonitovej fauny najdenej na inych lokalitach st
povazované za kelovejské az oxfordské.

Kimeridz zastupuju Zltkasté a ruzové vapence,
zvyCajne hrubolavicovité a miestami Skvrnité
(2—5 m). V odkryve oproti lomu prechadzajia do
vrstevnatych vapencov typu biancone
s mnozstvom titonskych kalpionelid. Miestami st
v nich roztrisené ¢ierne hl'uzy rohovcov.

Titonsko-spodnokriedova sekvencia je odkryta
pozdiz cesty vedicej do Mojtina. Vrstvy vo
vrchnej Casti obsahuju mnozstvo slienitych poloh
s aleuritovou primesou kremena a Supiniek
muskovitu. Vyskyt Berriasella pontica, Tintinop-
sella carpatica a Stomiosphaera colomi pouka-
zuje na spodnokriedovy vek. VysSie nasleduje
sekvencia  tmavosivych  slienitych  bridlic
a slienovcov s polohami piescitych slienovcov a
piesCitych vapencov. Jemnozrnna psamiticka
matrix v piesCitych vapencoch obsahuje hojné
zrnd kremena (asi 30 % znich ma 0,32 mm v
priemere), tlomky rohovcov, vapencov, tufitov,
kremencov a zrna chloritu, biotitu, plagioklasov,
ortoklasov, magnetitu a granatu. Typicka pre toto
suvrstvie je pritomnost’ chromspinelidov, ktoré
predstavuju najrannej$i vyskyt ofiolitového de-
tritu v centralnych  Zapadnych Karpatoch.
V suvrstvi sa nasli aj Glomky lasturnikov a vac-
Sie ulomky aptychov; mikrofauna je zastupena

Variegated, pink, white and reddish coarse-
and fine-grained massive crinoidal limestones, in
places with randomly scattered nodules of red
and brownish cherts, are exposed in an aban-
doned quarry near the road between Belusské
Slatiny and Mojtin in the StraZzovské vrchy Mts.
(Fig. 28). The brachiopod fauna points to the
Middle Liassic age (up to Pliensbachian). Bel-
emnite rostra are common, too (Fig. 29). The
limestones belong to the Cho¢ Nappe (Hronic
Unit). Jurassic sediments of this higher nappe
was preserved only at several places in the West-
ern Carpathians as most of them were removed
by erosion.

In the lower and northern parts of the quarry
there is a cliff of crinoidal limestones, followed
by reddish-brown marly limestones and marls
intercalated with Toarcian to Aalenian pink lime-
stones, which are locally crinoidal and sporadi-
cally even brecciated. At the eastern margin of
the quarry, the Liassic crinoidal limestones are in
contact with upright-standing thin-bedded, red
and pinkish radiolarites which alternate with red,
partly nodular and sporadically fine-grained
limestones (Fig. 30). On the basis of ammonite
fauna found at other places, they are regarded as
Callovian to Oxfordian.

The Kimmeridgian is represented by yellowish
and pink limestones, usually very thick-bedded
and locally spotted (2—5 m). In the outcrop op-
posite the quarry they pass into grey bedded
limestones of the biancone type, with abundant
Tithonian calpionellids. Locally, nodules of black
chert are scattered in the limestone.

The Tithonian sequence is exposed in the cut
of the road leading to Mojtin. Layers in the upper
part contain large amount of grey marls with an
aleuritic admixture of quartz grains and musco-
vite flakes. The presence of Berriasella pontica,
Tintinopsella carpatica and Stomiosphaera co-
lomi proves the Lower Cretaceous age. Higher up
there is a sequence of dark-grey marly shales and
marlstones with interlayers of sandy marlstones
and sandy limestones. The fine-grained psam-
mitic matrix of sandy limestones encloses abun-
dant quartz grains (up to 30 % are 0.32 mm in
diameter), fragments of chert, calcareous rocks,
tuffites, quartzite and chlorite, biotite, plagio-
clases, orthoclase, magnetite and garnet. Typical
is presence of Cr-spinels which represents the
earliest appearance of this ophiolitic detritus in
the Central Western Carpathians. Fragments of
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aglutinovanymi foraminiferami. Aptychy pouka- bivalves and larger pieces of aptychi have also

zujui na spodnokriedovy vek (Lamellaptychus ex  been found; the microfauna is represented by

gr. A. Studeri). agglutinated foraminifers. The aptychi point to
the Lower Cretaceous age (Lamellaptychus ex gr.
A. Studeri).

Obr. 28. Pohl'ad na opusteny lom
v krinoidovych hierlatzskych vapen-
coch pliensbachu chocského prikrovu
pod Rohatou skalou (foto: Lubomir
Pecenia).

Fig. 28. View on the quarry with cri-
noidal Hierlatz Limestone (Pliensba-
chian, Cho¢ Nappe) below Rohata
skala Cliff (photo: Cubomir Peceia).

Obr. 29. Rostra belemnitov st jednymi
z najcastejSich  fosilii v hierlatzskych
vapencoch.

Fig. 29. Belemnite rostra are one of the
most common fossils in the Hierlatz
Limestone.

Obr. 30. V rohu kamenolomu su odkryté
strmo uklonené radiolarity a hl'uznaté
vapence strednej az vrchnej jury (foto:
Lubomir Pecena).

Fig. 30. In the quarry corner, steeply
inclined radiolarites and nodular lime-
stones (Middle to Upper Jurassic) are
outcropped (photo: Dubomir Pecena).

Hlavny zdroj (main source): Mahel’
(1967).
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13. Uhry
GPS suradnice (coordinates): N 49°9.252' E 18°24.961'

V opustenom menSom lome pri ceste medzi
Puchovom a Povazskou Bystricou po pravej
strane Vahu vystupuje kriedovy exoticky fly$
klapskej jednotky bradlového pasma (Obr. 31).
FlySové suvrstvie, ktoré je v prevratenej vrstev-
nej pozicii, pozostava z monotéonneho striedania
pieskovcov a sliefiov utvorené¢ho turbiditnymi
pradmi. Strednozrnné az hrubozrnné pieskovce
su vapnité, s vysokym obsahom tulomkov kar-
bonatovych hornin, kremena, menej vulkan-
ickych, metamorfovanych hornin a granitov.
Percento matrix je nizke, cement je vapnity. St
stredne az zle triedené a podla klasifikacie Folka
patria medzi vapnité litické pieskovce.

Stredna hrabka pieskovcovych vrstiev sa po-
hybuje od 20-200 cm, maximalne do 300 cm.
Lavicovité pieskovce utvaraji subory, v ktorych
slienovce maju len decimetrové hrubky. Lavice
su Casto spojené amalgamaciou, kde slienovcové
vrstvy st uSkrtené alebo vyklinuju. Utvaraja
cykly 10-15 m hrubé. Hrubé vrstvy su zvécsa
bezstruktirne, negradacné, s rojmi sliennovcovych
intraklastov ukoncenych bez laminacie a
sprievodnych Boumovych intervalov. Vrstvy
pieskovcov su stale, netvoria SoSovky a primarne
nevyklinuju. Erozivne javy su zriedkavé, kym
sklzové deformacie (napr. sklzové vrasy) su
vynimocné. BezStruktirne vrstvy  utvaraju
nevyrazné megacykly s hrubSimi vrstvami na
baze a s postupnym ubudanim hrubky nahor.

V tensich vrstvach pieskovcov (vo vyssej Casti
kamenolomu) sa nasli megacykly obratené, t.j.
s hrubnutim smerom nahor. Hribka obratenych
megacyklov sa pohybovala od 4-10 m. FlySové

sekvencie obratenych megacyklov  buduju
gradacné pieskovce s paralelnou a Sikmo
zvrstvenou  laminédciou, pricom  paralelni

laminaciu sprevadza hojna rastlinna drt. Podla
delenia flySu (Walker & Mutti, 1973), prvy
megacyklus (so zjemfiovanim vrstiev smerom
nahor) sa utvaral v strednej ¢asti podmorského
naplavu ako dosledok postupného premiestova-
nia a opustania koryt turbiditnymi pradmi, druhy
megacyklus (hrubnutie nahor) sa utvaral na von-

Abandoned small quarry at the road between
the towns Puchov and Povazska Bystrica on the
right side of the Vah River uncovers Cretaceous
exotic flysch of the Klape Unit of the Pieniny
Klippen Belt (Fig. 31). The flysch, which is in
overturned position, consists of monotonous al-
ternation of sandstones and marls formed by
turbiditic currents. The medium- to coarse-
grained sandstones are calcareous, with high
content of carbonate rock detritus, quartz, less
volcanic rocks, metamorphic rocks and granites.
The matrix proportion is low; the cement is cal-
careous. They are medium- to poorly sorted;
according to the Folk’s classification they belong
to calcareous lithic sandstones.

Average thickness of the sandstone beds
ranges from 20 to 200 cm, maximum up to 300
cm. The thick-bedded sandstones compose for-
mations in which marlstones reach only dm-size.
The thick beds are often joined by amalgamation,
where the marly layers are interrupted or they
wedge out. They form cycles with 10-15 m in
thickness. The thick beds are mostly structure-
less, free of gradation, with swarms of marly
intraclasts. They end without lamination and
accompanying Bouma’s intervals. The sandstone
beds are continuous, they do not form lenses and
primarily don’t pinch out. Erosional features are
rare and slump deformations (e.g. slump folds)
are exceptional. The structureless beds form in-
distinct megacycles with thicker beds at the base
and thinning upward.

In thinner sandstone beds (in the upper part of
the quarry) overturned megacycles were found,
i.e. thickening upward. Thickness of the over-
turned megacycles ranges from 4 to 10 m. Flysch
sequences of the overturned megacycles are
formed by gradational sandstones with parallel
and oblique lamination, with the parallel lamina-
tion being accompanied by rich plant detritus.
According to the flysch classification presented
by Walker & Mutti (1973), the first megacycle
(thinning upward) was formed in the central part
of a submarine fan as a result of gradual shifting
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Obr. 32. Dokazom
prevrateného vrstevného sledu
albského flySu na lokalite su
erozivne prudové stopy (angl.
flute-casts) na vrchnej strane
vrstiev pieskovcov.

Fig. 32. Erosional flute-casts
on the upper sides of the sand-
stone beds testify the over-
turned position of the Albian
flysch formation at the visited
site.

kajSej strane néaplavu pocas ndstupu novych
nanosov piesku progradaciou (ako v delte). Ide o
fly$ distalnejSich oblasti, kde prady ukladali nak-
lad pomaly a mali dost’ ¢asu na rozmyvanie.
Vrstvy maju preto hojnejSie trakéné textary
(pradovo-Cerinovi laminaciu a Sikmé zvrstvenie
prepraciivané Cinnostou turbiditného prudu).
Charakteristickym znakom st erozivne pradové
stopy (Obr. 32), tlakové erozivne stopy okolo
nerovnosti dna a drobné Kklastické zily sub-
paralelne orientované k prudovym stopdm. Smer
transportu a depozicie ziskany meranim stop na
baze a Sikmo zvrstvenej laminacie v hornej polo-

Obr. 31. Pohl'ad na albsky exoticky
flys klapskej jednotky na lokalite
Uhry (stvrstvie je v prevratenom
vrstevnom slede).

Fig. 31. View on the Albian exotic
flysch of the Klape Unit at Uhry
locality (the formation is in over-
turned position).

and abandonment of channels by turbidity cur-
rents. The second megacycle type (thickening
upward) was formed in outer part of the fan, dur-
ing onset of new sand deposits by progradation
(like in delta). It is a flysch of more distal areas
where the currents deposited their load slowly
and have enough time to washing. Therefore, the
beds have more frequent traction structures (cur-
rent- ripple lamination and cross-bedding re-
worked by turbidity currents). Characteristic are
erosional flute casts (Fig. 32), pressure erosional
marks around bottom irregularities and tiny clas-
tic veins oriented subparallel to the flute casts.
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he vrstvy ukazal generalny smer VIV-ZSZ az
JV-SZ. Na plochéach vrstiev sa nasli organické
stopy po lezeni ¢ervov hlavne rodu Helminthop-
sis, charakteristické pre batyalne hibky. Ziadne
plytkomorské formy neboli najdené. Slienovce s
pelagickym biotopom a planktonickymi fo-
raminiferami naznaduju hibky ukladania fly$u
nad 2000 m. Predmetné flySové stvrstvie je
vel'mi chudobné aj na obsah mikrofosilii. Z fo-
raminifer sa sporadicky vyskytuji planktonické
formy, reprezentované rodom Hedbergella (div.
sp.) a Ticinella (T. ex gr. roberti) a z aglutino-
vanych foriem Haplophragmoides nonioni-
noides. Na zaklade celkového charakteru aso-
ciacie a vekového rozpitia jednotlivych druhov
zarad’'ujeme opisované flySové savrstvie do albu.

Na lokalite vo flySi eSte nevystupuju polohy
znamych upohlavskych zlepencov, ktoré su vsak
dobre odkryté dalej, pozdiz cesty smerom na
Povazskt Bystricu a su dobre vidite'né pri ceste
autom. Zlepence su vyznamné tym, Ze ich obli-
akovy material je zlozeny z hornin nezndmeho
(exotického) pdovodu, ktoré su blizke jednotkam
gemerika, silicika ameliatika, pripadne eSte
vzdialenej$im jednotkdm. Ich vyskyt na strednom
Povazi, medzi centralnymi a vonkajSimi Zapad-
nymi Karpatmi predstavuje doposial’ nevyrieseny
paleogeograficky problém. Podobné zlepence
pochadzajuce z rovnakého zdroja sa nachadzaju
aj na lokalite ¢. 16 (Vranie). Tie st vSak sucast'ou
kysuckej jednotky bradlového pasma a maja
o nie¢o mladsi vek (konak-santon).

The transport direction obtained by measuring of
the traces at the bases and of the cross-
laminations in the upper parts of the beds dis-
played ESE-WNW to SE-NW orientation. On the
bed surfaces, Helminthopsis bioglyphs were
found, which are characteristic for bathyal
depths. No shallow-marine forms were found.
Marlstones with pelagic biotope and planktonic
foraminifers indicate the depositional depth
above 2000 m. The flysch succession is very
poor in microfossils. Sporadic planktonic fo-
raminifers are represented by the genera Hedber-
gella (div. sp.) and Ticinella (T. ex gr. roberti)
and agglutinated forms by Haplophragmoides
nonioninoides. On the basis of the entire assem-
blage and the stratigraphic span of the individual
species, the described succession is ranked to
Albian.

Flysch at the visited site still does not contain
layers of the well-known Upohlav Conglomerate.
They are, however, well exposed further, along
the road towards Povazskad Bystrica, where they
are well visible from car. The conglomerates are
important because their pebble material is com-
posed of rocks of unknown (exotic) provenance.
They are close to the Gemeric, Silicic and
Meliatic units, or units which are even more dis-
tant. Their occurrence in the middle Vah Valley,
between the Central and Outer Western Carpa-
thians, represents aso far unresolved paleo-
geographic problem. Similar conglomerates com-
ing from the same source occur also the site No.
16 (Vranie). However, they belong to the Kysuca
Unit of the Pieniny Klippen Belt and are some-
what younger (Coniacian-Santonian).

Hlavny zdroj (main source): Marschalko & Samuel (1980).
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14. Skalica
GPS suradnice (coordinates): N 49°04'40.03", E 18°26'0.71"

V Strazovskych ~ vrchoch  vidno  dobre
zachovanu stavbu celnych casti prikrovov cen-
tralnych Zapadnych Karpat. Ide najmé o spodno-
az strednokriedové najmladSie sedimenty pa-
leoalpinskeho sedimenta¢ného cyklu, ktoré sa
skizli do predpolia nastvajiicich sa prikrovov.
Spodnokriedova  sekvencia tvori niekolko
digitacii vyskytujucich sa na rozlahlom uzemi
(najmi maninska a kriznanska jednotka). Takto
pomerne obmedzené tUzemie Strazovskych
vrchov umoznuje §tadium povodne vzdialenych
spodno- a strednokriedovych sedimentarnych
sukcesii, ktoré predstavuju uplne odlisné prostre-
dia.

Lokalita Skalica sa nachadza v SZ Ccasti
Strazovskych vrchov, 1 km JJIV od Dolného
Mostenca, 3,5 km od Povazskej Bystrice (Obr.
33-34). Na lokalite vidno cast megabrekcie
maninskej jednotky obsahujicej rozne telesa
s afinitou  k centralnym Zapadnym Karpatom
pochadzajucich z belianskej jednotky frontu
kriznanského prikrovu.

Spodna cast’ sukcesie pozostava z vrstiev
brekcii s cyklickym usporiadanim. Kazdy cyklus
brekcie zacina pomerne homogénnym ma-
teridlom tvorenym ostrohrannymi, viac-menej
izometrickymi klastami ,,urgdnskych* vapencov
s priemerom od 1 do 54 cm. Priestory medzi
klastami su  vyplnené slienmi s pyritom
a glaukonitom. =~ Mikrofauna je  zastipena
aptskymi formami (Parachitinoidella cuvilieri,
Praecolomiella trejoi). Casté st rostra belemni-
tov (Mesohibolites fallauxi, Neohibolites inflexus
¢f. angelanicus), koraly a ¢lanky echinodermat;
menej Casté su medzi klastami schranky
lastarnikov  a ulomky vyliatkov — amonitov.
Velkost klastov sa zvacSuje smerom nahor az na
7,5 m a zlepSuje sa zaoblenie. Vo vyssich Cas-
tiach brekcie sa zmensuje podiel slienitej matrix,
ktora je nahradend karbonatickym cementom.
Vrchné cCasti  vrstiev brekcii  pozostavaji
z mens$ich, pevne cementovanych klastov. Je to
sposobené tym, ze vrchné povrchy vrstiev su
rovnejSie nez spodné. St tu zretelné znaky
kordzie a Fe-Mn korky, ktoré naznacuju konden-
zaciu a ranu litifikaciu vapencovej brekcie (pred-
chadzajucu, alebo stcasni so sedimentaciou
glaukonitickych sliefiov). Vrstvy brekcii st hrubé
70-700 cm. Glaukonitické sliene (prechadzajuce
do slienitych vapencov) obsahuji mnozstvo
rozne zachovanych rostier belemnitov; menej
Casté st resedimentované klasty vapencov a rede-

Strazovské Vrchy Mts. expose well preserved
structures of the Central West Carpathian nappe
front. They consist mostly of Lower- and Mid-
Cretaceous - the youngest members of the Paleo-
Alpine sedimentary cycle, which have slid down
to the foreland of the upthrusting nappes. The
Lower Cretaceous sequence forms important
stack of several digitations uncovered in exten-
sive area (chiefly Manin- and Krizna Units).
Thus, relatively limited Strazovské Vrchy Mits.
area allows the study of originally apart Lower-
and Mid-Cretaceous sedimentary successions,
representing principally different environments.

The locality Skalica is situated in the NW part
of the Strazovské Vrchy Mts., 1 km SSE of Dolny
Mostenec village, 3.5 km S of Povazska Bystrica
(Fig. 33-34). It forms part of megabreccia struc-
ture of the Manin belt, containing various bodies
of Central Carpathian affinity which have been
derived from the Beld Unit of the Krizna Nappe
front.

Lower part of the sequence consists of layers
of breccia with cyclic arrangement. Each breccia
cycle starts with rather homogeneous material
consisting of angular more-or-less isometric "Ur-
gonian”" limestone clasts 1 to 54 cm in diameter.
Interstitial space is filled up with pyrite and glau-
conite containing marls. Microfauna is repre-
sented by Aptian forms (Parachitinoidella cuvil-
ieri, Praecolomiella trejoi). Frequent belemnite
rostra (Mesohibolite fallauxi, Neohibolites in-
flexus cf. angelanicus), corals and echinoderm
fragments; more seldom are bivalve shells and
ammonite mold fragments occurring between the
clasts. The clast size increases upward to the 7.5
m, roundness becomes better in the same direc-
tion. In the higher part of the breccia layers marly
matrix share diminishes, being substituted by
carbonatic cement. The upper part of the breccia
layers consists of smaller, firmly cemented clasts.
This is because the top surfaces of layers are
usually more even then the lower ones. Corrosion
marks and Fe-Mn crusts are distinct here and
there on these surfaces indicating condensation
and early lithification of limestone breccia (prior
or synchronous with glauconite marl sedimenta-
tion). Breccia layers are 70 - 700 cm thick. Glau-
conite marl (passing to marly limestone) contains
numerous of variously preserved belemnite
rostra; less frequent are reworked limestone
clasts or redeposited macrofaunal remnants.

The highest glauconite marl horizon contains
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hov Vapence = spoday- alfs
(cherty limestones. Lower Albjal
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Obr.34. Litostratigrafia ¢ 3 ym
a vertikalna  distribucia
stratigraficky rohovcové vapence

vyznamnych fosilif
v bradle Skalica. Podla
Michalika & Vasicka
(1984), upravené.

detriticky vapenec
(detrital limestone)

Fig. 34. Lithostratigra-
phy and vertical distribu-
tion of stratigraphically
important fossils in the
Skalica Klippe. After e
Michalik & Vasitek <6
(1984), modified.

konglomeratova brekcia
(conglomerate breccia)

ponované tlomky makrofauny.

Najvrchnejsi horizont glaukonitickych sliefiov
obsahuje pomerne ¢asté zvysky jadier amonitov
(Acanthohoplites ex gr. bigouretti, Phylloceras
(Hypophylloceras) moreti, Melchiorites cf. mel-
chioris). Kazdej novej vrstve brekcie pred-
chadzala erozia, ktord odstranila zna¢ni cCast
sliena zpovrchu predchadzajiceho sedimen-
taéného cyklu brekcie. Dokazuju to erézne ryhy,
klasty slienovcov a prevazujuci charakter matrix
v bazalnych castiach brekciovych poloh.

Najvrchnejsi slienity horizont pokryva 15-20
cm hruba vrstva ¢ierneho jemnozrnného organ-
odetritického vapenca s glaukonitom
arozptylenou slienitou primesou. Z tejto vrstvy
pochadzaji nalezy fauny jezoviek, pyritovych
konkrécii a ulomky rostier belemnitov.
Nasledujtica asi 2 m hrubéd vrstva tmavosivého
vapenca so slienitou primesou a rohovcovymi

(cherty limestones)
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Obr. 33. Pohlad na bradlo
Skalica pri Dolnom Mostenci
a jeho geologicku stavbu.

Fig. 33. View on the Skalica
Klippe near Dolny Mostenec
village and its geological
structure.

i

psella ma'donadoi

» Gemeridello minuta
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.trocoidea

-o—e Hedbergella infracretacea
5 Ticinella bejaouaensis

s Stomiosphaera echinata

fairly abundant ammonite mold remnants (4can-
thohoplites ex gr. bigouretti, Phylloceras (Hy-
pophylloceras) moreti, Melchiorites cf. melchi-
oris). Each new breccia bed accumulation has
been preceded by erosion, which has removed a
great part of marl, topping the foregoing breccia
cycle. It could be proved by erosive groves,
marlstone clasts and dominant character of ma-
trix in basal parts of the breccia layers. The up-
permost marly horizon is covered by 15 to 20 cm
thick layer of black fine organodetritic limestone
containing glauconite and dispersed marly ad-
mixture. It yielded echinoid fauna, pyrite concre-
tions and belemnite rostra fragments.

The following about 2 m thick layer of dark
gray limestone with marly admixture and small
cherty concretions (5 to 10 cm in diameter) con-
tains echinoderm fragments and organic debris.
Thick (30 to 40 m) dark grey fine grained lime-
stones with great (20 to 50 cm in diameter)
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konkréciami (s priemerom 5-10 cm) obsahuje
ulomky echinodermat a organické tilomky.
VysSie leziace hrubé (30-40 m) tmavosivé
jemnozrnné vapence s velkymi koncentrickymi
ciernymi rohovcovymi konkréciami (s prie-
merom 20-50 cm) neobsahuju makrofaunu. Ich
vek bol stanoveny na zaklade mikrofauny (Co-
lomiella recta, C. semtloricata, Calpionellopsella
maldonadoi) ako spodny alb. Nad nimi lezia
vrchnoalbské butkovské sliene, ktoré na baze
obsahuju tenké preplastky vapencov bohatych na
vapnité dinocysty Calcisphaerula innominata.

concentric black chert concretions, overlying the
aforementioned sequence, do not contain any
macrofaunal remnants. Their age has been esti-
mated by microfauna (Colomiella recta, C.
semtloricata, Calpionellopsella maldonadoi) as
early Albian. They are covered by Upper Albian
shales of the Butkov Formation containing at the
base thin intercalations of limestone overfilled
with calcareous dinocysts Calcisphaerula in-
nominata.

Hlavny zdroj (main source): Borza et al. (1979), Michalik & Vasicek (1984), Aubrecht et al. (1992).

15. Vel’ké Rovné - BieScari
GPS suradnice (coordinates): N 49°18.637', E 18°34.337'

Lokalita predstavuje opusteny lom, ktory sa
nachadza 2,2 km na SSZ od kostola vo Velkom
Rovnom na samote Biescari (Obr. 35). Lezi na
vychodnej strane cesty tretej triedy KoteSova-
Turzovka. Je =zalozeny v zlinskom stvrstvi
(eocén) racianskej jednotky flySového pasma a
tvoria ho kycerské vrstvy (ulozné pomery su
162/54°) so zna¢nou prevahou pieskovca nad
ilovcom (Obr. 36). Hribka pieskovcovych lavic
sa pohybuje v rozpéti od niekol’ko cm az do 2,5
m. Je tu zastipena aj zle vytriedena liticka droba
obsahujuca vela rastlinnej secky, muskovitu a
miestami aj ilovcovych zavalkov. flovcové
vrstvy st hrubé niekolko az 50 cm, ale najviac
1,2 m. flovec je sivy, rozpadavy a nerovnako
vapnity. V pieskovci je najviac zastipeny Ta
(resp. S;) homogénny interval s rozptylenymi
klastmi. Tb a Tc intervaly su v profile zastupené
iba zriedka a zle vyvinuté (hlavne pri prechode
do siltovca, | az 5 cm). Podl’a opisnej klasifikacie
(Pickering et al., 1986) by mohlo ist o A2.7 -
normalne gradovany okruhliakovy pieskovec
(interval S;; Lowe, 1982), ako aj o B1.1 - hrubo
az stredne vrstvovity neorganizovany pieskovec
(interval S;; Lowe, 1982), ktory sedimentoval z
hustého turbiditného pradu a je typicky pre
kanalovl vypli (tensi pre laloky). Na kanalovu
sedimentaciu poukazuje aj pomerne ¢asta amal-
gamacia pieskovca. V stencujucich sa vrstvach
(drobnorytmickejsich polohach) je zastipeny D2
- gradovany a zvrstveny prachovec a kalovcové
laminy, C2 - strednovrstevné az tenkovrstevné
pieskovcovo-kalovcové dvojice s normalnou
gradaciou, ktoré su charakteristické pre medzi-
kanalovi sedimentaciu. NajcastejSia orientacia
paleoprudov je Z-V, zriedkavejsie ZJZ-VSV.

The locality represents an abandoned quarry
which occurs 2.2 km NNW from the church in
Velké Rovné village, at the local settlement
Biescari (Fig. 35). The quarry is situated on the
eastern side of the 3"-class road between Ko-
teSova and Turzovka. It is cut in Zlin Formation
(Eocene) of the Raca Unit of the Flysch Belt,
represented by Kycera Member (dip direction/dip
= 162/54°) with considerable predominance of
sandstones over claystones (Fig. 36). Thickness
of the sandstone beds ranges from several cm up
to 2.5 m. Poorly sorted lithic greywackes are also
present, with rich plant detritus, mica scales and
claystone clasts. Thickness of the claystone beds
ranges from several cm up to 50 cm (maximum
1.2 m). The claystones are grey, friable and
variably calcareous. The most represented turbid-
itic interval in the sandstones is Ta (or S; respec-
tively) homogenous interval with dispersed
clasts. The Tb and Tc intervals are rarely repre-
sented in the section (mainly at transitions to
siltstones, 1-5 cm). According to the description
classification of Pickering et al. (1986), it could
represent A2.7 — normally graded pebble sand-
stone (S; interval; Lowe, 1982), as well as B1.1 —
thick- to medium-bedded disorganized sandstone
(S; interval ; Lowe, 1982), which sedimented
from a dense turbiditic current and is typical for
channel filling (thinner for lobes). The channel
deposition is also documented by relatively
common amalgamation of the sandstones. In
thinning beds (finely-rhythmical layers), D2
(graded and bedded siltstone and mudstone lami-
nae) and C2 (medium-bedded to finely-bedded
sandstone-mudstone pairs with normal gradation,
typical for interchannel filling) are represented.
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Vlome vidno mnozstvo hieroglyfov, najma
mnozstvo odtlackov stop Zoophycos (Obr. 37)
a Helmintoides, ako aj prudové stopy (flute casts
— Obr. 38) a stopy po vleceni predmetov prudmi
(groove casts).

V tenkovrstevnom stbore vrstiev mozno po-
zorovat SoSovkovité a ovalne svetlosivé az
oranzovo-hnedé konkrécie ,,pelokarbondtov"”,
ktoré obsahuju aj goethit, illit, smektit a malé
mnozstvo klastického kremena.

Priamo zlomu nie st dostupné biostrati-
grafické udaje, avSak z tej istej tektonickej
Supiny z ilovca kycerskych vrstiev v

Kolarovickej doline bol uréeny strednoeocénny
vek s moznym presahom do vrchného eocénu.

Obr. 36. Jedna z mala vacsich
poloh ilovcov vtomto vyvoji
zlinskeho suvrstvia (Pava Cast’
lomu).

Fig. 36. One of the few thicker
claystone layers in this devel-
opment of the Zlin Formation
(left part of the quarry).

The most common paleocurrent orientation is W-
E, less common are WSW-ENE directions.

Numerous hieroglyphs are visible in the
quarry, mainly ichnofossils Zoophycos (Fig. 37)
and Helmintoides, as well as flute casts (Fig. 38)
and groove casts.

In the thin-bedded part, lensoid and oval, pale-
grey to orange-brown pelocarbonate concretions
occur, containing also goethite, illite, smectite
and less amount of detritic quartz.

No biostratigraphic data are available directly
from the quarry, but Middle Eocene age (with
possible overlap to the Late Eocene) was deter-
mined from the same tectonic slice from
aclaystone of the Kycera Member in the
Kolarovice Valley.

Obr. 35. Pohlad na lom
v zlinskom suvrstvi racanskej
jednotky s prevladajicimi
pieskovcami pri obci Velké
Rovné (Cast’ Biescari).

Fig. 35. View on the quarry
in the sandstone-dominated
Zlin Formation of the Raca
Unit near the Velké Rovné
Village (local part Biescari).
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Obr. 38. Na spodnych stranach pieskovcov
su Casté stopy po prudeni vody (angl. flute-
casts). Ich poloha naznacuje, Ze stvrstvie je

v normalnej stratigrafickej pozicii (nie
prevratenej) aich smer naznacuje smer
volakedajsich  pradov v sedimentacne;j

oblasti (v tomto pohl'ade zl'ava doprava).

Fig. 38. On lower sides of the sandstones,
flute-casts are common. Their position indi-
cates that the formation is in normal strati-
graphic position (not overturned) and their
direction indicates the orientation of former
water currents in the sedimentary area (in this
view from left to right).

Zdroj (source): Starek & Pivko (2001).

Obr. 37.
Zoophycos sp.

Ichnofosilia

Fig. 37. Ichnofossil Zoo-
phycos sp.

16. Povazsky Chlmec — Vranie
GPS suradnice (coordinates): N 49°14.654" E 18°44.314'

Na pravom brehu rieky Kysuca v zareze cesty
medzi Povazskym Chlmcom a Vranim st
odkryté flySové sekvencie kysuckej jednotky
bradlového pasma. Sukcesia je rozdelend do
dvoch casti — sneznické vrstvy asromovské
suvrstvie.

Sneznické vrstvy (Obr. 39) tvoria spodni, 100-
400 m hrubt cast’ a su zastipené pieskovcami (s
hrabkami vrstiev 5-60 cm), pelitmi a aleuritmi
(s vrstvami hrubymi 1-40 cm), v ktorych st Casté
Boumove intervaly Ta, ako aj hrubozrnnejSimi
bezStruktirnymi vrstvami. V slienitej Casti sek-
vencie su Casté intervaly Tb a Tc. Marschalko
(1986) predpoklada, ze turbidity sneznickych
vrstiev patria do facii C a D strednej a vrchnej
Casti turbiditného vejara. Foraminiferami bol
dokézany turonsky vek stvrstvia.

On the right side of the Kysuca River, the road
escarpment near Povazsky Chlmec - Vranie ex-
poses the flysch sequence of the Kysuca Unit of
the Pieniny Klippen Belt. The sequence is di-
vided into two parts: Sneznica Formation and
Sromowce Formation.

The Sneznica Formation (Fig. 39), forming the
lower, 100-400 m thick part consists of sand-
stones (bed thicknesses are 5-60 cm), pelites and
aleurites (with the beds up 1 to 40 cm thick), in
which Ta intervals of the Bouma's cycle are fre-
quent, as well as of the coarser non-structured
layers. Tb and Tc intervals are frequently visible
in the marly sequence of the section. Marschalko
(1986) supposed that the turbidites of the
Sneznica Formation belong to the C and D facies
of the middle and outer part of the fan. The Turo-
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Obr. 40. Exotické konglomeraty
sromovského  suvrstvia  (konak-
santon) pri konci profilu Vranie.

Fig. 40. Exotic conglomerates of the
Sromowce Formation (Coniacian-
Santonian) at the end of the Vranie
section.

Obr. 39. Odkryv v tenkoryt-
mickom pieskovcovom flysi
sneznickych vrstiev (turén) na
profile Vranie.

Fig. 39. Outcrop of thin-
rhythmical sandstone flysch
of the SneZznica Formation
(Turonian) in the Vranie sec-
tion.

Obr. 41. V exotickych kon-
glomeratoch sromovského
suvrstvia prevladdaju obliaky
vapencov.

Fig. 41. Pebbles of limestones
dominate in the exotic con-
glomerates of the Sromowce
Formation.
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Vrchna cast profilu zastupuje sromovské
savrstvie (Obr. 40), ktoré obsahuje konacké az
santonske polymiktné zlepence a polohy s castou
inverznou gradaciou. Ich vrstvy dosahuju hrubku
2-12 m. Zlepence predstavuju simiktity, sklzy
a olistostromy, ktoré indikuju nestale sedimen-
tatné podmienky na svahu pocas zanikania zdro-
jovej zény. Podla Marschalka (l.c.) pochadza
zlepencova flySova sekvencia z vrchnej Casti
turbiditného vejara. Na zaklade dizky litosomu,
materidl vejara bol transportovany kanonmi
znacnej velkosti. Zlepence miestami obsahujt
obliaky kalkarenitov a bloky orlovskych piesk-
ovcov s Rhynchostreon suborbiculatum (predtym
zname ako Exogyra columba silicea), ako aj
malych litoklastov albskych slienov. To
naznacuje, Ze na zaciatku senénu erdzii nepod-
liehala len zdrojova oblast’ exotik, ale aj vyzdvi-
hovany sedimentarny komplex klapskej jednotky.

V zlepencoch prevladaju karbonatové obliaky,
ktoré tvoria 45-50% zlepencového materidlu
(Obr. 41). Misik & Sykora (1981) rozlisili obli-
aky triasovych dolomitov, stredno- az vrchnotri-
asovych wettersteinskych vapencov, karnskych
riasovych véapencov, liasovych spikulovych
vapencov,  vrchnojurskych  plytkomorskych
vapencov s Protopeneroplis striata, Conico-
spirillina basiliensis, Cladocoropsis mirabilis,
Clypeina jurassica atd’., plytkomorskych vapen-
cov s Orbitolina sp. a inych.

Casté su tiez obliaky kyslych az inter-
mediarnych vulkanitov (33-35 %). Pre oblast’
Povazského Chlmca su typické obliaky paleoryo-
litov a porfyrickych paleoandezitov (s velkymi
krystalmi plagioklasov)

Obliaky Kklastickych hornin  (pieskovcov,
kremencov, zlepencov) predstavuju asi 15%,
zatial' co hlbinné magmatické horniny (vacSinou
subvulkanické facie vys$s$ie zmienenych efuziv)
predstavuju asi 5 % objemu sedimentu. Pomerne
zriedkavé (3%) st obliaky metamorfitov, kre-
mitych metakonglomeratov, kvarcitov a zilného
kremena.

Hlavny zdroj (main source): Marschalko et al.
(1980%), Michalik et al (1993%).

nian age is proved by foraminifers.

The upper part of the section represented by
Sromowce Formation (Fig. 40) contains the Co-
niacian to Santonian polymictic conglomerate
layers and intercalations in which the inverse
gradation can be seen frequently. Their thickness
is 2-12 m. Conglomerates belong to simmictites,
slides and olistostromes, proving unsteady slope
conditions during the source zone extinction.
According to Marschalko (l.c.), the conglomerate
flysch sequence belongs to the upper part of the
fan. On the base of the lithosome length, the ma-
terial of the fan was transported through the can-
yons of a considerable size. Conglomerates con-
tain occasionally calcarenite pebbles and blocks
of the Orlové Sandstone Formation with Rhyn-
chostreon suborbiculatum (previously named as
Exogyra columba silicea) as well as small litho-
clasts of the Albian marls. It proves that not only
the source area of the exotics, but rising sedimen-
tary complex of the Klape Unit was eroded at the
beginning of the Late Cretaceous as well.

Carbonate pebbles dominate (Fig. 41); they
represent about 45-50 % of the conglomerate
material. Misik & Sykora (1981) distinguished
pebbles of Triassic dolomites, Middle and Upper
Triassic Wetterstein Limestone, Carnian algal
limestones, Liassic sponge limestones, Upper
Jurassic shallow marine limestones with Proto-
peneroplis striata, Conicospirillina basiliensis,
Cladocoropsis mirabilis, Clypeina jurassica etc.,
shallow marine limestones with Orbitolina sp.
and another ones.

Acidic and intermediary volcanics are abun-
dant, too (33-35 %). Paleorhyolites and porphyric
paleoandesites (with large crystals of plagio-
clases) are typical for the Povazsky Chlmec area.

Clastic rocks (sandstones, quartzites, conglom-
erates) represent about 15 %, while the intrusive
rocks (mostly subvolcanic facies of the rocks
mentioned above) attain 5 % of the sediment
volume. Metamorphic rocks, quartzite metacon-
glomerates, quartzites and vein quartz are rare
(3 %).
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17. Dubna skala
GPS suradnice (coordinates): N 49°7.909', E 18°53.464"'

Lokalita predstavuje opusteny stary lom nad
hlavnou cestou medzi Stre¢nom a Vriatkami pred
prielomom Vahu, na okraji Turéianskej kotliny
(Obr. 42). V lome vystupuje dubnoskalské vrstvy
(Kovac et al., 2011). Su to sladkovodné vapence,
travertiny (Obr. 43), v spodnej Casti sa vyskytuju
piescité ily a ilovce, v ktorych sa ojedinele najdu
tenké (do 1 m) vlozky karbonatickych zlepencov
(Obr. 44).

Vapence su svetlohnedej farby, masivne,
hrubolavicovité a lavicovité, porozne, Casto tra-
vertinového vzhladu, rozne litifikované. Najdu sa
variety vel'mi pevné a aj naopak drobivé. Taktiez
podiel piesCitej primesi byva rozny, takze sa tu
vyskytuju  Cisté  vapence s  dorastanim
krystalického kalcitu do volnych priestorov,
alebo silne piescCité variety. V Cistych varietach
sa vyskytuji hojne celé stielky paroznatiek
(Characeae), ale aj cyanobakteridlnych rias vyt-
varajucich onkoidalne alebo aj ,,stromatolitické*
kobercové tvary, ako aj zvySky vysSich
Sachorovitych rastlin (7Typhacea) a ihlicnanov
Glyptostrobus.

fly byvajo plastické, zelenosivé alebo
tmavosivé az ¢ierne (uholné ily). Vyskytuju sa v
spodnych Castiach profilu, kde sa vkladaju medzi
vapence tvoriac viacmetrové polohy (az 7 m).
Podobne ako pri vapencoch podiel piescite]
primesi byva rdzny.

Strky a zlepence su karbonatické drobnozrnné
(obliaky do 1 cm) s ilovitym tmelom (spodna
Cast’ profilu). Klasty su dolomitické a vapencové.
Zlepence vo vrchnej ¢asti profilu tvoria polohy v
sladkovodnych vapencoch v podobe "nasypov" o
hrubke od niekol’ko decimetrov po priblizne 2
m. Tmelené su tiez sladkovodnymi vapencami.
Taktiez su drobnozrnné, avSak v niektorych ¢as-
tiach velkost obliakov dosahuje 5-6 cm. Ich
zloZenie je pestrejSie a okrem roznych typov
vapencov sa tu vyskytuju aj kremence.

Dubnoskalské vapence obsahujii suchozemské
ale aj vodné gastropody z Celadi Helicidae, Po-
matisidae, Strobilopsidae a Lymnaeidiae (Obr.
45), ktoré vo viedenskej panve poukazuju na
pont. Hrabka suvrstvia sa odhaduje na 150 m.
Vrstvy st na lokalite uklonené pod uhlom az 40°
smerom do pohoria Mala Fatra, o je sposobené
blizkostou okrajového zlomu pohoria, pozdiz
ktorého zrejme vyvierali pramene bohaté na
CaCo;.

The locality represents an old, abandoned
quarry above the main road between Stre¢no and
Vritky, in front of the Vah narrows, at the mar-
gin of the Turiec Basin (Fig. 42). The quarry
exposes Dubnd skala Member (Kovac¢ et al.,
2011), represented by freshwater limestones,
tufas (Fig. 43), in lower parts with sandy clays
and claystones, in which some thin (up to 1 m)
carbonatic conglomerate interlayers occur (Fig.
44).

The limestones are of pale-brown colour, mas-
sive, thick-bedded to bedded, porous. They often
possess a tufaceous appearance, with variable
degree of lithification. Several varieties of the
rocks occur, either very compact, or opposite —
very friable ones. Sandy admixture is also vari-
able, i.e. there are pure limestones with crystal-
line calcite growing to empty voids, together
with strongly sandy varieties. In the pure varie-
ties, common complete stems of characeans can
be found, together with cyanobacterial oncoids
and stromatolite crusts, galingales (Typhacea), as
well as conifers Glyptostrobus.

The clays are usually plastic, greenish-grey, or
dark-grey to black (coal clays). They occur in
lower parts of the section, where they are inter-
layered among the limestones, forming several
meters thick layers (up to 7 m). Like in the lime-
stones, their sandy admixture is variable.

Gravels and conglomerates are carbonatic,
fine-grained (with pebbles up to 1 cm), with
clayey matrix (in the lower part of the section).
The clasts are represented by dolomites and lime-
stones. Conglomerates in the upper part of the
section are intercalated in the freshwater lime-
stones forming banks from several decimeters up
to about 2 m. They are also cemented by the
freshwater limestones. These are also fine-
grained but locally the pebbles attain 5-6 cm in
size. Their composition is more variable and
along with various types of limestones they also
contain quartzite pebbles.

The Dubna skala Member contain land and
aquatic snails from the families Helicidae, Poma-
tisidae, Strobilopsidae and Lymnaeidiae (Fig.
45), which in the Vienna Basin indicate Pontian
age. Thickness of the member is about 150 m.
The beds are inclined under the angle of 40° to-
wards Mala Fatra Mts., which is caused by pres-
ence of the marginal fault of the mountains,
which also served as a conduit for CaCOs-rich
waters.

45



Obr. 43. Hnedast¢ travertiny pontu tvoria
hlavni cCast’ dubnoskalskych vrstiev. Vrstvy
travertinov su v sucasnosti tektonicky uklonené
do pohoria Mala Fatra, hoci povodne boli
ulozené vodorovne.

Fig. 43. Brownish Pontian tufas are the main
component of the Dubna skala Member. The
tufa beds are recently tectonically inclined to-
wards the Mala Fatra Mts., although they were
originally horizontal.

Obr. 44. Vzorka z vrstvy zlepenca tmeleného
travertinom.

Fig. 44. Sample of tufa-cemented conglomerate
bed.

Obr. 42. Pohl'ad na lokalitu
Dubné skala od cesty medzi
Stre¢nom a Martinom.

Fig. 42. View on the Dubna
skala site from the road be-
tween Stre¢no and Martin.

Obr. 45. Suchozemské gastropddy predstavuju
najcastejSiu faunu na lokalite Dubna skala (foto:
Lubomir Pecena).

Fig. 45. Land snails represent the most common

fauna at the Dubna skala site (photo: Lubomir
Pecenia).
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18. Dolny Kubin — Bysterec
GPS stiradnice (coordinates): N 49°12.375', E 19°17.182"

Na Tavom brehu rieky Orava v Dolnom
Kubine, oproti Sportovému stredisku Bysterec, na
severnom svahu kéty Kuzminovo vo velkom
odkryve spOsobenom zosuvom st odkryté
vrchnopriabonske  vrstvy  centralnokarpatskej
paleogénnej panvy (Obr. 46). Slienit¢ ilovce,
miestami s polohami jemnozrnnych siliciklas-
tickych pieskovcov (do 20 cm), obsahuju vrstvy
megaturbiditov hrabky 1 az 10 m. Tensie polohy
megaturbiditov obsahuju karbonatické brekcie
(20 az 200 cm hrubé) s vyrazne nerovnou bazal-
nou ¢ast'ou, nad ktorymi lezi 50 az 200 cm hruba
vrstva pies¢itého kalkarenitu. HrubSie vrstvy
megaturbiditov (2 az 11 m) neobsahuju na baze
zlepence. Psamiticka ¢ast’ oboch typov megatur-
biditov je charakteristickd vyraznou laminaciou
(Tb Boumov interval — Obr. 47), ktorda je mi-
estami zvlnena, Sikma, konvolutna, alebo so
$plhavymi Cerinami, alebo inym typom Sikmej
laminacie. Hlavny smer paleopradov, namerany
v okolitom fly§i (JZ-SV) pravdepodobne pred-
stavuje pozdizny smer. Kolmé smery &asto
zoboch stran predstavuju lateralny transport
materialu  do panvy. Tento typ ilovcov
s megaturbiditmi je rozsireny v JZ Casti Oravy.

Opisovana sedimentdrna sukcesia na lokalite je
poruSend spatnymi preSmykmi s vergenciou na
juh az juhozapad (Obr. 48-49), ktoré su spité so
savskou (neogénnou) fazou vrasnenia (transpre-
siou), ktora postihla pieninské bradlové pasmo a
prilahlé oblasti (bradlové pasmo sa nachadza len
niekol’ko kilometrov severovychodne od lokality.
Tektonické postihnutie tiez vyvolalo velky zosuv
vo vrchnej €asti tohto vel'kého odkryvu.

On the left bank of the river Orava in Dolny
Kubin, in front of the sport centre district
Bysterec, at the northern slope of the elevation
point Kuzminovo an escarpment of a large land-
slide uncovered Upper Priabonian strata of the
Central Carpathian Paleogene Basin (Fig. 46).
Marly claystones, locally with intercalations of
fine-grained siliciclastic sandstones (up to 20
cm), comprise megaturbidite layers of 1 m to 10
m thickness. Thinner megaturbidite layers con-
tain carbonate breccias (20 to 200 cm thick), with
expressively uneven bottom part, which are over-
lain by 50 to 200 cm thick bed of sandy cal-
carenite. Thicker layers of megaturbidites (2 to
11 m) lack conglomerates at their base. The
psammitic part of both megaturbidite types is
characteristic by distinct lamination (Tb interval
of Bouma — Fig. 47), which is sometimes undu-
lated, diagonal, convolute or with climbing rip-
ples or other forms of oblique lamination. The
main paleocurrent patterns SW - NE observable
in flysch deposits in vicinity, probably represent
a longitudinal direction. Perpendicular directions
frequently from both sides represent a lateral
transport of material into the basin. This type of
claystones with megaturbidites extends in the
SW part of Orava.

The described sedimentary sequence at this lo-
cality is disturbed by southward and southeast-
ward back-thrust faults (Fig. 48-49), related to
the Savian (Neogene) folding phase (transpres-
sion) which affected the Pieniny Klippen Belt
and the adjacent areas (PKB is situated just sev-
eral km NE from this locality). The tectonic dis-
turbance induced also the large landslide occur-
ring at the top part of this huge outcrop.

Obr. 46. Pohlad na priabonske
sedimenty centralnokarpatskej pa-
leogénnej panvy pri sidlisku Bysterec
v Dolnom Kubine. Na okryve prev-
ladaji ilovce, s niekol’kymi mohut-
nymi vrstvami megaturbiditov (foto:
Lubomir Pecena).

Fig. 46. View on Priabonian sedi-
ments of the Central Carpathian Pa-
leogene Basin in Dolny Kubin (local
part Bysterec). The outcrop shows
mostly claystones with several huge
beds of megaturbidites (photo:
Lubomir Pecena).
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Obr. 48. Priabonske
ilovce porusené
mlads§imi strmymi
juhovergentnymi
preSmykmi.

Fig. 48. Priabonian
claystones dissected
by younger, steep
southvergent thrusts.

Obr. 47. Laminovana vrchna cast’
megaturbiditu, odkrytd pri ceste
smerom na Oravsku Porubu.

Fig. 47. Laminated upper part of
a megaturbidite, outcropped at the
road towards Oravska Poruba Vil-
lage.

Obr. 49. Na plochach ju-
hovergentnych nasunov (juh
je smerom dolava) vznikaju
drobné sekundarne elevacné
(pop-up) Struktury.

Fig. 49. On the southvergent
thrust planes (south is to-
wards left), small secondary
pop-up structures originate.

Hlavny zdroj (main source):
Jablonsky et al. (1994).
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19. Dolny Kubin — Zaskalie
GPS suradnice (coordinates): N 49°13.645', E 19°18.167'

V udoli rieky Orava pri obci Zaskalie (dnes
cast’ mesta Dolny Kubin) vystupuju vrstvy brek-
cii (zaskalské brekcie — Obr. 50). Ich charakter
pritahoval pozornost mnohych geolégov. Brek-
cie st rozdelené na dve Casti horizontom kon-
glomeratov, ktory vystupuje priblizne v strede
profilu. V spodnej Casti vystupuju sivé slieiovce
a sivé Skvrnité vapence nejasne rozptylené v
slienoch. Menej casté su hnedocervené pestré
vapnité sliene s hrabkou 70-150 cm, ktoré pre-
ru$uji sedimentéciu sivych slieflovcov. Skvrnité
vapence su Ciastocne detritické. Profil sa zacina v
rieke Orava sivymi sliefilovcami a vapencami. Su
izoklinalne zvrasnené a tvoria dve leZaté vrasy s
hrubkou asi 30-60 m.

Mikrobiostratigrafické analyzy nezvrasnenych
vrstiev poukazuji na cenomansky vek slieiovcov
a vapencov a ich vztah ku kysuckej jednotke
bradlového pasma. Existujuce udaje z materidlu
vrasovej Struktary taktiez poukazuji na ceno-
mansky vek a jej stratigraficky vztah k nezvras-
nenej Struktire.

Spodna cast’ zaskalskych brekcii je oddelena
od vrchnej Casti telesom zlepencov. Ide o hrubu
akumulaciu (10-14 m) exotickych obliakov (Obr.
51), zastupenych balvanmi vapencovych hornin
(50 %), nezvetranych bazickych hornin (bazal-
tov, 10-13 %), granitickych hornin (5 %) a pa-
leozoického az mezozoického klastického ma-
teridlu (20-30 %). Obliaky a balvany (s max.
dizkou 50 cm) su chaoticky rozmiestnené v pi-
eskovcovej zakladnej hmote. V zlepencoch su
ulomky a deformované intraklasty svetlych slie-
fov (odlisnych od okolitych slietiov). Zlepencové
teleso je SoSovkovité a v smere vrstiev nahle
vykliiuje. Co sa tyka §truktir a textur ide o typ
diamiktitu vzniknutého gravitatnymi svahovymi
pohybmi. Jeho polymiktné zloZenie kontrastuje s
okolitymi monomiktnymi brekciami a naznacuje
ich odlisny zdroj. Brekcie aj diamiktity st gravi-
taéné ulozeniny na jednom podmorskom svahu,
avSak vzhladom na odlisné zdroje nepatria k
jednotnej sedimentacnej oblasti, alebo k jednému
sedimenta¢nému cyklu.

Genézu zlepencov mozno objasnit’ tak, Ze ide o
vel’ky SoSovkovity olistolit oddeleny najprv tek-
tonicky zo starSich Struktir a potom premiest-
neny gravitaénymi pohybmi. To dokazuju aj
malé zaoblené bloky zlepencov v brekciach
vrchnych sekvencii a aj genéza samotnych brek-
cii. Zlepence st nahradené asi 20 m hrubym li-
tosomom flySovitych vrstiev piescitych vapencov

In the Orava river valley near the village
Zaskalie (now part of Dolny Kubin), beds of
breccias (Zaskalie Breccias — Fig. 50) are out-
cropped. Their character attracted attention of
many geologists. A conglomerate horizon occur-
ring approximately in the middle of the section
divides the breccias in two parts. The lower part
consists of grey marlstones and grey spotty lime-
stones vaguely separated in marls. Less frequent
are brown-red variegated calcareous marls, 70-
150 cm thick, interrupting sedimentation of the
grey marlstones. The spotty limestones are partly
detritic. The section begins in Orava River with
grey marlstones and limestones. They are isocli-
nally folded and form two recumbent folds about
30-60 m thick.

Microbiostratigraphic analyses of unfolded
beds indicate the Cenomanian age of the marl-
stones and limestones and their relation with the
Kysuca Unit of the Pieniny Klippen Belt. The
existing data on biostratigraphic material from
the folded structure also indicate the Cenomanian
age and its stratigraphic relation to the folded
structure.

The lower part of the Zaskalie Breccias is
separated from the upper part by a conglomerate
body. It is a thick accumulation (10-14 m) of
exotic pebbles (Fig. 51, represented by boulders
of limestone rocks (50 %), non-weathered basal-
tic rocks (10-13 %), granitic rocks (5 %), and
Paleozoic to Mesozoic clastic material (20-30
%). The pebbles and boulders (max. 50 cm long)
are chaotically distributed in sandstone matrix. In
the conglomerates are fragments and deformed
intraclasts of light marls (different from the sub-
jacent marls). The conglomerate body is lenticu-
lar and wedges out rapidly, parallel with the
strike of the beds. As regards structures and tex-
tures, it is a diamictite type resulting from gravity
slope movements. Its polymictic composition is
in contrast to the surrounding monomictic brec-
cias and indicative of a different source. Both the
breccias and the diamictites are gravity deposits
on one submarine slope but because of different
sources they do not belong to the same sedimen-
tary area or cycle.

Genesis of the conglomerates may be ex-
plained that they represent a large lenticular olis-
tolite separated first tectonically from older struc-
tures, and then displaced by gravitational move-
ments. This is also proved by small rounded
blocks of conglomerates in breccias of upper se-
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a 2-3 polohami pestrych sliefiov (hrubymi 60-
200 cm). V nich je SoSovkovitd a budinovana
zona s 2-4 m blokmi obklopenymi brekciami.
Brekciacia sa pohybuje v rozsahu od postupnej
separacie slienovcov aZ po Uplni dezintegraciu.
Matrix brekcii je najjemnej$im produktom dezin-
tegracie.

Vo vrchnej Casti profilu smerom k obci Zaska-
lie je brekcia vyrazne zvrstvena (vyraznejsie nez
v spodnej Casti), s vrstvami hrabky 1-15 m.
Vrstvy st tvorené blokmi slielovcov s izoklinal-
nym trojhrannym, Stvrohrannym a SoSovkovitym
prierezom, bez ndznakov rotacie, zabalovania,
alebo inych plastickych deformacii a inkluzii.
Ulomky v slienitej matrix st roztahované, plava-
juce, zriedkavo sa dotykaju; nebolo zistené
ziadne triedenie podla velkosti. Hoci matrix aj
bloky (olistolity) slieovcov maju spolo¢ny
povod, nevidno ziaden prechod do menej defor-
movanych §tadii.

Brekcie s najvac¢sou pravdepodobnostou pred-
stavuju rychle akumulacie podrveného detritu.
Materialne zlozenie sa z hladiska stratigrafie
takmer nezmenilo. Povodne boli klastika zlozené
vyhradne z albsko-cenomanskych materskych
hornin, len tmel niektorych z nich obsahoval
vrchnokriedové foraminifery - globotrunkany,
ktoré dokazuju ich mastrichtsky wvek. To
naznacuje, Ze brekcia vznikla v rezime chaotickej
synorogénnej sedimentacie pocas vrchnokrie-
dovo-paleogénnej kolizie zapadokarpatskych
internid s kérovym segmentom oravika. Tato
orogénna faza (laramskd) bola prvou koliznou
fazou, ktoré postihla oblast buduceho pienin-
ského bradlového pasma.

quences and by the genesis of the breccias alone.
The conglomerates are replaced by about 20 m
thick lithosome of the flysch-like beds of sandy
limestones, and by 2-3 intercalations of varie-
gated marls (60-200 cm thick). These enclose a
lenticular and boudinaged zone with 2-4 m thick
blocks surrounded by breccias. The brecciation
ranges from gradual separation of marlstones by
crushing as far as complete disintegration. Matrix
of the breccias is the finest product of the disin-
tegration of the breccia-like elements.

In the upper part of the section towards the vil-
lage Zaskalie the breccia is distinctly bedded
(more distinctly than in the lower part), with beds
1-15 m thick. They consist of marlstone blocks
with isoclinal triangular, rectangular and lenticu-
lar cross-sections without any traces of twisting,
wrapping or other plastic deformations or inclu-
sions. Fragments in the marly matrix are
stretched, floating, rarely in contact with other
clasts; a size sorting was not revealed. Although
the matrix and blocks (olistolites) of the marl-
stones originated from the same parent rocks,
there is no transition into less deformed stages.

The breccias are most probably rapid accumu-
lations of crushed detritus. Their original material
composition did not even change in stratigraphic
respect. Originally they were derived exclusively
from Albian - Cenomanian parent rocks; only the
matrix of some of them contained Upper Creta-
ceous foraminifers - globotruncanids proving
their Maastrichtian age. The latter indicates that
the breccia originated due to synorogenic chaotic
sedimentation  during the Late  Creta-
ceous/Paleogene collision of the West Carpathian
internides with the Oravic crustal segment. This
orogenic phase (Laramian) was the first collision
phase that affected the area of the future Pieniny
Klippen Belt.

Obr. 50. Odkryv v zaskalskych brek-
cidch na brehu rieky Orava. Brekcie
predstavuju  chaoticky  synorogénny
sediment vzniknuty pri prvej orogénnej
faze, ktora postihla bradlové pasmo na
rozhrani kriedy apaleogénu (foto:
Lubomir Pecena).

Fig. 50. Outcrop of the Zaskalie Breccias
on the Orava River bank. The breccias
represent chaotic synorogenic sediment
which originated during the first orogenic
phase that affected the Pieniny Klippen
Belt at the Cretaceous/Paleogene bound-
ary (photo: Cubomir Pecenia).
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Obr. 51. Blok exotickych zlepencov
sromovskych vrstiev (konak-santon)
predstavuje len olistolit v zaskalskych
brekciach (mastricht).

Fig. 51. Block of exotic conglomerates
of the Sromowce Formation (Conia-
cian-Santonian) represents just an olis-
tolite in the Zaskalie Breccias (Maas-
trichtian).

Hlavny zdroj (main source): Mar-
schalko et al. (1979).

20. Jasenova
GPS suradnice: N 49°10.555', E 19°17.952'

Lokalita sa nachadza v zareze cesty pri
autobusovej zastavke pri obci Jasenova. Odkryv
tvoria sivoCierne slienité¢ bridlice s lokalnymi
tenkymi az hrub§imi polohami (1-50 cm)
jemnozrnnych slienitych vapencov (Obr. 52).
Vrstevnatost je slabo viditelnd a chaoticka.
Véapence sa nepravidelne rozpadaji az do
pozoruhodnych elipsoidnych utvarov. Tieto
pravdepodobne predstavuju jadra sklzovych vras
(Obr. 53). V ramci niektorych vapencovych
vrstiev vyvetravaju asi 1-6 cm velké okrthle
telesa pripominajiuce obliaky. Makroskopicky sa
vsak neliSia od okolitej horniny. Pravdepodobne
ide o konkrecionarne litifikované Casti materske;j
horniny. St to prakticky vapencové hl'uzy.

Vrstevnatost’ vapencov mozno sledovat’ len na
kratku; Casto sa meni a rozpadava. V severnej
Casti odkryvu vystupuje asi 1 m vrasa, ktora je
oCividne sklzového pdévodu. Os vrasy ma
orientidciu 235/20° a zrejme je kolma na sklon
paleosvahu. V pripade, Ze nie je v prevratenej
pozicii, smer svahu v dneSnej orientacii bol s
smere SZ-JV. Nie je vSak jasné, ¢i bol sklon
smerom k SZ, alebo k JV.

Lokalita patri k aptskému parnickému stvrstviu,
ktoré Casto obsahuje podobné sklzové struktiry v
celom kriznanskom prikrove. Tieto indikuju
naklananie sa dna sedimenta¢nej panvy vplyvom
nadchadzajuceho strednokriedového tektonického
skratenia a kolizie v ramci centralnych Zapadnych
Karpat.

The locality occurs at the roadcut at a bus stop
near Jasenova Village. The outcrop consists of
greyish-black marly shales with local thin to thick
(1-50 cm) intercalations of fine-grained marly
limestones (Fig. 52). The bedding is poorly visible
and chaotically arranged. The limestones
disintegrate irregularly; ellipsoidal shapes of some
pieces are noteworthy. They probably represent
cores of slump folds (Fig. 53). In some limestone
beds, 1-6 cm big round bodies are weathered out,
resembling some drowned pebbles. However, they
do not macroscopically differ from the
surrounding rock. They likely represent
concretionally lithified portions of the wall rock.
They can be identified as limestone nodules.

The limestone bedding is traceable only in short
distance; it rapidly changes or disintegrates. In the
northern part of the outcrop, a 1 m big fold was
found, being clearly of slump origin. The fold axis
has direction 235/20° and is normal to the
paleo-bottom dip. If not in overturned position, a
NE-SW slope strike can be estimated in the recent
orientation. However, it is not yet clear whether
the dip was towards the NW or SE.

This locality belongs to the Aptian Parnica
Formation which frequently contains such slump
structures all over the Krizna Nappe. They are a
response to steepening of the sedimentary basin
bottom due to oncoming mid-Cretaceous tectonic
shortening and collision in the Central Western
Carpathians.
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Na lokalite sa nasli aj zvySky zvetranej ropy
(asfaltu — Obr. 54), ktora je vSak mladého veku a
pochdadza zhornin vyplne centralnokarpatske;j
paleogénnej panvy. Migracia ropy do tohto
suvrstvia (ktoré by malo lezat' pod paleogénnou
vypliou) teda musela nastat’ az v neskorom
obdobi, po vytvoreni mladej zlomovej stavby. Na
odkryve vidno zretelné porusenie mladSou

krehkou tektonikou, ktora miestami Uplne zastiera
povodné sklzové Struktury.

Obr. 53. Sklzova vrasa
v telese podmorského
zosuvu (v lavej Ccasti
odkryvu).

Fig. 53. Slump fold in the
submarine slump body (in
the left part of the out-
crop).

Some weathered oil (asphalt — Fig. 54) remnants
were found in fractures in the limestones at this
locality. However, this oil is of younger age, most
likely from the filling of the Central Carpathian
Paleogene basin. Oil migration to this formation
(which should be below the Paleogene filling) was
then possible only after creation of young fault
structures. Now all the outcrop is tectonized by
younger, brittle tectonics which at some places
occluded the original slump structures.

° Obr. 52. Odkryv
/v parnickom stavrstvi (apt)
4  krizhanského prikrovu pri
obci  Jasenova. Pomerne
chaotické usporiadanie
véapencov a slieiovcov pred-
stavuje teleso podmorského
Zosuvu.

Fig. 52. Outcrop in the
Péarnica Formation (Aptian)
of the Krizna Nappe near the
Jasenova Village. Relatively
chaotically arranged lime-
stones and marlstones repre-
sents asubmarine slump
body.
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Obr. 54. Zvetrala ropa (asfalt)
v kalcitovej zilke vo vapenci,
ktory je stcastou podmorského
sklzu. Ropa je mladSieho veku
apochadza pravdepodobne z
paleogénnych suvrstvi vyplne
Oravskej kotliny (foto: Tomasz
Segit).

Fig. 54. Weathered oil (asphalt)
in a calcite veinlet in the lime-
stone which is a part of the sub-
marine slump. The oil is of
younger age and came probably
from the Paleogene formations
filling the Orava Basin (photo:
Tomasz Segit).

21. Valaska Dubova
GPS suradnice (coordinates): N 49°8.690', E 19°17.312'

V zareze cesty z Dolného Kubina do
RuZomberka pri odbocke do Valaskej Dubovej na
pravej strane cesty vidno dva typy hrubozrnnych
klastik.

1. Oligomiktné karbonatické zlepence a brekcie
s hlinitou zakladnou hmotou leZiace na triasovych
dolomitoch trosky chocského prikrovu. Medzi
klastami vysoko prevazujii dolomity a vapence,
menej rohovce a kremence (vSetky triasového
veku). Miestami st sprevddzané zvetralymi
zelenkastymi pieskovcami, krystalickymi
bridlicami a obliakmi zilného kremena. Stupen
zaoblenosti a vytriedenia klastov je nizky, bez
naznakov  prednostnej orientacie, alebo
vrstevnatosti. Nebola v nich najdena Ziadna fauna,
ani floéra. Predbartonsky vek klastik naznacuje
analégia s podobnymi vyskytmi (napr. Vv
Liptovskej kotline — lokality RuZomberok a
Ludrové), kde st podobné hominy prekryté
dokazatene morskymi sedimentami borovského
suvrstvia. Tieto brekcie st povazované za sutovy
pokryv  zachovany pod prvymi morskymi
sedimentami (Gross & Kohler, 1980).

Zle vytriedené¢ konglomerdty na lokalite sa
povazuju za proluvialne sedimenty. Ich terestricky
pévod naznacuju aj nalezy klastov paleokrasovych
speleotém (napr. pri Komjatnej, len 2 km od
opisovane;j lokality - Gross et al., 1993, s5.164).

2. Oligomiktné blokové karbonatické zlepence
(Obr. 55), so zakladnou hmotou zloZenou z hlin,

In roadcuts of the Dolny Kubin-Ruzomberok
road, near the road connection to Valaska Dubova
Village, outcrops with two types of coarse-grained
clastic rocks are visible on the right side of the
road.

1. Oligomictic carbonate conglomerates and
breccias with loamy matrix rest on the Triassic
dolomites of a tectonic outlier of the Cho¢ Nappe.
Among the clasts, dolomites and limestones
strongly predominate; rarely also cherts and
quartzites are present, all of Triassic age. These
are locally accompanied by weathered greenish
sandstones, crystalline schists and vein quartz
pebbles. Roundness and sorting of the clasts is
very poor, free of any orientation or bedding. No
fauna or flora was found. Their pre-Bartonian age
was established according to analogies with other
similar occurrences (e.g. in the Liptov Basin -
RuZomberok and Ludrova localities), where
similar rocks are overlain by clearly marine
sediments of the Borové Formation. These
breccias are considered as talus debris preserved
beneath the first marine sediments (Gross &
Kéohler, 1980).

The poorly sorted conglomerates at this locality
are considered as proluvial sediments. The
terrestric environment is indicated by findings of
paleokarst speleothem fragments (e.g. near
Komjatna, only 2 km from this locality - Gross et
al., 1993, p.164).
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ako aj ulomkov dolomitov a vépencov, miestami s
kalcitovym tmelom. Obliaky, ako aj bloky
vykazuju zreteI'né znaky zaoblenia a Ciastocného
vytriedenia, avSak bez viditelného zvrstvenia.
Zlepence neobsahuju faunu ani floru; nenasli sa
ani obliaky navftané vitavymi organizmami.
Obliaky su tvorené najmd dolomitmi a vapencami
chocského prikrovu. Nasiel sa len jeden obliak
paleoryolitu (kremenného porfyru) s priemerom 5
cm. jeho povod je vSak neznamy.

Blokové zlepence nesu znaky zretelného
zaoblenia vo vodnom prostredi. Mozno ich
interpretovat’ ako vypli kanonovit¢ého udolia
horskej rieky. Vyrazne strma plocha, na ktorej st
zlepence ,,prichytené bola pravdepodobne stenou
kationu.

2. Oligomictic blocky carbonate conglomerates
(Fig. 55), supported by matrix consisting of loam
as well as of dolomitic and limestone debris with
some calcite cement. The pebbles as well as the
blocks display obvious signs of rounding and
partial sorting; bedding is not distinct. The
conglomerates lack fauna or flora; no bored
pebbles were found. The pebbles are represented
mainly by dolomites and limestones of the Cho¢
Nappe; only one pebble of paleorhyolite (quartz
porphyry) was found with diameter of 5 cmy; its
origin is unknown.

Blocky conglomerates bear distinct signs of
rounding in the water. They may be interpreted as
filling of a canyon-like mountain-stream valley.
The distinct steep plane on which the conglomer-
ate is attached may be considered as a canyon
wall.

Obr. 55. Balvanovité rie¢ne konglomeraty na dolomitovej stene volakedajSieho kationu ned’aleko
Valaskej Dubovej. Konglomeraty predstavuju paleogénnu, avSak eSte nie morskd vypln paleodoliny,

ktora vznikla este pred morskou transgresiou.

Fig. 55. Fluvial boulder conglomerates on dolomite wall of a former canyon near the Valaskd Dubova
Village. The conglomerates represent Paleogene, but still not marine, filling of a paleovalley, which

originated prior to the marine transgression.

Zdroj (source): Jablonsky et al. (1994).
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22. Liptovska Osada
GPS suradnice (coordinates): N 48°56.430' E 19°15.805'

Lokalita predstavuje maly opusteny lom vl'avo
pri ceste na hlavnom tahu z RuZomberka na
Donovaly, na samom konci obce Liptovska
Osada. Na lokalite vystupuji sivé masivne bio-
hermné ladinské wettersteinské vapence, s
tmavymi doskovitymi az lavicovitymi spodno-
karnskymi  organodetritickymi  korytnickymi
vapencami (Obr. 56). Nad lomom vystupuju este
karnické lunzské vrstvy, ktoré vSak v odkryve
nevidno. Lahko zvetravaju a st na nich vyt-
vorené luky a pasienky. Lokalita je chranena; ide
o stratotyp, na ktorom boli korytnické vapence
vyclenené. Lokalita vystupuje na pomedzi Niz-
kych Tatier a Velkej Fatry. Vsetky spominané
suvrstvia patria do hronika (chocského prikrovu),
konkrétne v pestrejSom, bielovazskom vyvoji. Vo
wettersteinskych vapencoch mozno najst’ celu
Skalu rifotvornych organizmov, ako napriklad
vapnité hubky (Sphinctozoa), krinoidy, koraly,
problematika Tubiphytes obscurus, brachiopody
a zvysky cidaridnych jezoviek (Bujnovsky et al.,
1975). Z vapnitych hubiek na tejto lokalite opisal
Jablonsky (1971) nasledovné taxony: Follicatena
cautica, Vesicocaulis depressus, Vesicocaulis
carinthiacus, Cystothalamia bavarica (Fig. 57),
Uvanella irregularis, Cryptocoelia zitteli, Stylo-
thalamia dehmi; z lokality bol opisany aj novy
druh Colospongia andrusovi (Jablonsky, 1975).
Z brachiopddov tu boli njdené taxony: "Tere-
bratula" aff. sturi, Anisactinella quadriplecta,
Dioristella indistincta a Sakawairhynchia ar-
padica. Z echinodermat tu boli najdené jezovky
Cidaris dorsata (Fig. 58) a krinoidy Encrinus
cassianus. V nadloznych korytnickych vapen-
coch bola najdena fauna s podobnymi, ale aj
novymi taxonmi (Bujnovsky et al., 1975). Z
brachiopodov su to: Dioristella indistincta, Dip-
lospirella wissmani, Aulacothyris subangusta,
Aulacothyris riidti, Euractinella contraplecta,
Amphiclina ammoena, "Terebratula" aff. sturi,
"Terebratula" aff. pyriformis, Sakawairhynchia
arpadica a Spiriferina gregaria. 7 lasturnikov
boli najdené Mysidioptera submulticostata a
Halobia cf. rugosa. Z jezoviek boli opisané
druhy Cidaris dorsata a Cidaris hausmanni.
Vépence obcas obsahuju drobné rify s koralmi
Thecosmilia clathrata. Spodnokarnsky vek bol
stanoveny na zaklade mnozstva konodontov,
ktoré opisali Gazdzicki et al. (1978). Spominani
autori z korytnickych vapencov pri Liptovskej
Osade opisali aj nové druhy skleritov holoturii:
Eocaudina liptovskaensis, Kuehnites slovakensis,

The locality represents a small abandoned
quarry on the left side of the main road from
Ruzomberok to Donovaly, just at the end of the
Liptovska Osada Village. The quarry uncovered
grey, massive biohermal Ladinian Wetterstein
Limestones, overlain by dark, bedded organode-
tritic Korytnica Limestones of Lower Carnian
age (Fig. 56). These are overlain by the Lunz
Beds above the quarry. They, however, form no
outcrops; because of easy weathering only mead-
ows and grazing lands are developed on them.
The locality is protected; it is the stratotype at
which the Korytnica Limestones were first dis-
tinguished. The locality is situated at the bound-
ary between the Nizke Tatry Mts. and Velka
Fatra Mts. All the mentioned formations belong
to Hronicum (Cho¢ Nappe), namely its more
variable, Biely Vah development. The Wetter-
stein Limestones contain whole scale of reef-
forming organisms, such as calcareous sponges
(Sphinctozoa), crinoids, problematics Tubiphytes
obscurus, brachiopods and remnants of cidarid
echinoids (Bujnovsky et al., 1975). From the
calcareous sponges, following taxa were de-
scribed by Jablonsky (1971): Follicatena cautica,
Vesicocaulis depressus, Vesicocaulis carinthia-
cus, Cystothalamia bavarica (Fig. 57), Uvanella
irregularis, Cryptocoelia zitteli, Stylothalamia
dehmi; also a new species was described here:
Colospongia andrusovi (Jablonsky, 1975). Fol-
lowing taxa of brachiopods were described here,
too: "Terebratula" aff. sturi, Anisactinella quad-
riplecta, Dioristella  indistincta and Sa-
kawairhynchia arpadica. From echinoderms,
echinoids Cidaris dorsata (Fig. 58) and crinoids
Encrinus cassianus were found. In the overlying
Korytnica Limestones, fauna with similar but
also different taxa was described (Bujnovsky et
al., 1975). There are brachiopods: Dioristella
indistincta, Diplospirella wissmani, Aulacothyris
subangusta, Aulacothyris riidti, Euractinella
contraplecta, Amphiclina ammoena, "Tere-
bratula" aff. sturi, "Terebratula" aff. pyriformis,
Sakawairhynchia arpadica and Spiriferina gre-
garia, Dbivalves: Mysidioptera submulticostata
and Halobia cf. rugosa, echinoids: Cidaris dor-
sata and Cidaris hausmanni. The limestones
locally contain tiny patch-reefs with corals 7he-
cosmilia clathrata. The Lower Carnian age was
proved by numerous conodonts described by
Gazdzicki et al. (1978). The mentioned authors
also described some new taxa of holothurian
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Praecaudina mostleri, Theelia liptovskaensis a  sclerites from the Liptovska Osada locality: Eo-

Theelia trammeri. caudina liptovskaensis, Kuehnites slovakensis,
Praecaudina mostleri, Theelia liptovskaensis and
Theelia trammeri.

Obr. 56. Pohl'ad na chraneny odkryv
vo wettersteinskych a korytnickych
vapencoch pri Liptovskej Osade
(primarne foto: Cubomir Pecena).

Fig. 56. View on the protected out-
crop of the Wetterstein and Koryt-
nica limestones at Liptovska Osada
Village (primary photo: Lubomir
Pecena).

Obr. 57. Vépnita hubka, pravdepo-
dobne Cystothalamia bavarica, vo
wettersteinskom vapenci.

Fig. 57. Calcareous sponge, probably
Cystothalamia bavarica, in the Wet-
terstein Limestone.

Obr. 58. Hrubé ostne cidaridnych jezoviek
vo wettersteinskom véapenci.

Fig. 58. Thick, club-shaped spines of ci-
darid echinoids in the Wetterstein Lime-
stone.
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23. Liptovsky Hradok
GPS suradnice (coordinates): N 49°2.669', E 19°43.923'

Lokalita predstavuje bralo s pomnikom
ceskoslovenskym letcom pri hrade na severnom
okraji obce pri prijazdovej ceste zobce Lip-
tovsky Peter (Obr. 59). Bralo je tvorené dolo-
mitmi hronika (cho¢ského prikrovu) patriacimi
k pohoriu Nizke Tatry. Zo superpozicie nad
karnskymi lunzskymi vrstvami vyplyva, Ze ide
s najvacsou pravdepodobnostou o hlavny dolo-
mit (Hauptdolomit) vrchnokarnicko-norického
veku. Dolomity st doskovité az tenkolavicovité
so Struktorami typickymi pre sedimenty su-
pratidalnej Sirokej a plochej sebchovej roviny.
Vrstvy dolomitov maji Casto vyrazni jemnu
laminaciu (Obr. 60), ktoru z vac¢Sej Casti tvoria
planarne stromatolity. Ide o exkurznt lokalitu s
najkraj$imi laminovanymi dolomitmi na Sloven-
sku. Vrstvy st casto ohybané, poruSené sklzmi a
niekedy brekciovatené. Casté su dohora vyhnuté
az popraskané vrstvy, €o je znakom tzv. ,tepee
structures*, ktoré vznikaju v miestach krystal-
izacie evaporitov a v plosnom pohlade na
sebchach tvoria polygonalne utvary.

Obr. 60. Planarne stromatolity vytvaraju
dokonali laminaciu niektorych dolomi-
tovych vrstiev (foto: Cubomir Pecena).

The locality represents a cliff with memorial of
the Czechoslovak war aviators, near the castle at
the northern margin of the town, at the road from
the Liptovsky Peter village (Fig. 59). The cliff
consists of Hronic dolomites (Cho¢ Nappe), be-
longing to the Low Tatra Mts. From superposi-
tion over the Carnian Lunz Beds it is evident that
the dolomites most likely belong to the main
Dolomite (Hauptdolomit) of Late Carnian-Norian
age. The dolomites are bedded to thick-bedded,
with structures typical for sediments of a su-
pratidal wide and flat sabkha plain. The dolomite
beds possess distinct fine lamination (Fig. 60),
mostly formed by planar stromatolites. This is
the field trip locality with the most beautiful
laminated dolomites in Slovakia. The beds are
often curved, disturbed by slumps and sometimes
brecciated. Common is concave deformation to
breakage of the beds, which is typical for the so-
called “tepee structures”. Such structures origi-
nate in places of crystallization of evaporites and
in plain view they form polygonal forms on sab-
kha surface.

Obr. 59. Pohl'ad na bralo na okraji Liptovského Hradku
tvorené¢ hlavnym vrchnokarnsko-norickym dolomitom
choc¢ského prikrovu.

Fig. 59. View on the cliff at the end of the Liptovsky
Hradok town, formed by Upper Carnian-Norian Main
Dolomite of the Cho¢ Nappe.

Fig. 60. Planar stromatolites form perfect lamination of some of the dolomite beds (photo: Cubomir

Pecena).
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24. Vychodna
GPS suradnice (coordinates): N 49°3.990', E 19°55.055'

Lokalita predstavuje opustent pieskoviiu, SV
od obce Vychodna, medzi dialnicou a starou
cestou medzi Vychodnou a Vazcom. V pieskovni
bol tazeny piesok v podobe starych pleis-
tocénnych glacifluvidlnych strkov (Fig. 61), na-
kol'ko ich obliaky boli tak vel'mi zvetralé, ze sa
priamo pri tazbe rozpaddvali na hrubopiescita
frakciu (Fig. 62). Pieskovha sa nachadza
v nadmorskej vyske asi 850 m n. m. a Strky su
odkryté v hrubke 13 m. Z geomorfologickej
pozicie lokality vyplyva, Ze ide o najvysSie
polozenu rozvodnu ploSinu v oblasti, ¢o indikuje
pomerne stary vek Strkov. Tento aspekt
potvrdzuje aj znacna zvetranost’ materialu, ktory
musel prekonat’ opakované mrazové zvetravanie
v periglacialnej klime. Tretim argumentom je to,
ze Cast’ klastického materidlu je tvorena horni-
nami, ktoré v dneSnom eréznom zreze uz na
slovenskej juznej strane Tatier nevystupuji.
Vzhl'adom na to, Ze v spominanej nadmorskej
vyske uz nie su zachované ziadne morény
z Vysokych ani Zapadnych Tatier, ako aj zo
vsetkych ostatnych stratigrafickych indikatorov
vyplyva, Ze ide o sedimenty najspodnejSieho
pleistocénu, pravdepodobne starSiecho nez min-
del. V nizsej rie¢nej terase vychodne od Vychod-
nej (asi 1 km JZ od opisovanej lokality) st obli-
aky uz nezvetrané a tvrdé. V obliakovom ma-
teriali na opisovanej lokalite prevazuji granity,
menej su zastupené spodnotriasové kremence,
ojedinele krystalické bridlice a pieskovce. Ma-
terial pochadza pravdepodobne z Kamenistej a
Tichej doliny z Tatier, odkial bol vyneseny
ladovcami a nasledne preplavovany pratokmi
Bieleho Vahu a Hybice. Material Strkov je
pomerne dobre vytriedeny, pricom piescita a
siltova zlozka tvori az 51%. Z tazkych mineralov
prevladaju opakné mineraly; z priesvitnych min-
eralov dominuju biotit, chlorit, epidot, zoizit a
zirkon. Strky su silne zahlinené, aviak zahline-
nost’ je sekundarna.

The locality represents a sand pit, NE from
Vychodna village, between the highway and the
old road connecting Vychodnd and Vazec vil-
lages. Subject of mining was sand in form of old,
Pleistocene glacifluvial gravels (Fig. 61). As
their pebbles were so much weathered that during
mining they disintegrated to coarse-grained
sandy fraction (Fig. 62). The sand pit is located
in the altitude of about 850 m a.s.l. and uncovers
about 13 m of the gravels. Geomorphological
position of the locality indicates that it represents
the highest water-shed plain in the area which
indicates relatively high age of the gravels. This
aspect is also supported by high weathering-stage
of the clastic material which certainly underwent
repeated frost weathering in a peri-glacial cli-
mate. The third argument is that a part of the
clastic material consists of a rocks which in the
recent relief do not occur on the Slovak southern
side of the Tatra Mts. Because there are no pre-
served moraines in the mentioned altitude either
at High Tatra or at West Tatra Mts., as well as all
the mentioned stratigraphic indicators point to
the very early Pleistocene age of the sediment,
which is likely older than Mindelian. In a lower
river terrace east of Vychodna village (about 1
km SW from the described locality), the pebbles
are hard and not weathered. The detritic material
at the described locality is dominated by granites,
less Lower Triassic quartzites, rarely also crystal-
line schists and sandstones. The material proba-
bly came from Kamenista and Ticha valleys from
Tatra Mts., from where it was transported by
glaciers and subsequently reworked by ancient
flows of Biely Vah and Hybica rivers. Material
of the gravels is relatively well sorted, with sandy
to silty fraction representing up to 51 %. From
heavy minerals, opaque minerals prevail; prom
the translucent ones, biotite, chlorite, epidote,
zoisite and zircon can be found. The gravels are
loamy, which is, however, a secondary phe-
nomenon.
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Obr. 62. Vysoky
vek Strkov dok-
lada aj ich zna¢né
zvetranie, pri
ktorom sa obliaky
zul  rozpadavaju
az na piesok.

Fig. 62. Old age
of the gravels is
documented by
strong weathering
of the granite
pebbles which
disintegrate to
sand.

Obr. 61. Byvala pie-
skoviia pri Vychodnej
je v skutocnosti zalo-
zend v starych, spod-
nopleistocénnych gla-
cifluvidlnych strkoch.

Fig. 61. Former sand-
pit near Vychodna was
in fact excavated in
old, Lower Pleistocene
glacifluvial gravels.
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25. Ganovce
GPS suradnice (coordinates): N 49°1.807', E 20°19.241"

Lokalita Ganovce-Hradok lezi pod Vysokymi
Tatrami asi 3 km juzne od Popradu, na rozvodi
rick Popradu (povodie Baltu) a Hornadu (po-
vodie Cierneho mora). Na tektonickych
poruchach tejto podtatranskej oblasti vznikali
vyvery termalnych minerdlnych pramenov, z
ktorych sa vyzrazaval travertin uz od konca tre-
tohor. Jednym z mladSich travertinovych ttvarov
je aj kopa Hradok v obci Géanovce, kde sa tazil
stavebny kamen uz od poslednej tretiny 19.
storocia (Obr. 63).

Ploché travertinova kopa tu vznikla uz v pred-
poslednej dobe l'adovej (risskej), ale rissky tra-
vertin ma ind kvalitu aneobsahuje paleon-
tologické objekty. Cast starého travertinu prek-
ryli ilovité zeminy, ktoré boli v risskej dobe na-
jmenej dvakrat mrazovo zvirené. Len najvrch-
nejSie risské sedimenty vydali zuby srstnatého
nosorozca (Coelodonta antiquitatis), jeleniovitého
kopytnika a neurCitelnej Selmy. Vysledky
pelovej analyzy zaradili pokryvné ily este do
glacialu.

Na starej travertinovej kope a ilovitych sedi-
mentoch sa v poslednej medziladovej dobe po
vrstvickach poskladala nova mocna travertinova
kopa. T4 je dnes uz z vac¢Sej Casti odtaZena.
Rozkladala sa pri potoku Kozuchova, ktory sa
zarezava do ploSinky vzniknutej pocas mindel-
ského zaladnenia Vysokych Tatier. Nova tra-
vertinova kopa (s priemerom asi 170 m a vyskou
asi 20 m) vznikla v plytkej depresii na treto-
hornych paleogénnych bridliciach a pieskovcoch
v poslednej medziladovej dobe. Na jej vrchole,
v jazierku s priemerom asi 20 m, vyvieral silny
mineralny pramen. Voda z jazierka pretekala a na
svahoch kopy sa usadzovali tenké vrstvicky
vapenca. Napadané listy okolitych stromov, kosti
uhynutych zvierat a zvysky po ¢innosti ¢loveka
boli postupne zalievané travertinom. Proces,
ktory prebiehal pocas dlhych tisicroci, dokumen-
tuje vyvoj podtatranskej flory a fauny posledne;j
medziladovej doby a zaciatku poslednej doby
ladove;.

Naspodku lezi Zltobiely, miestami spevneny
a miestami sypky travertinovy piesok s hrubkou
2040 cm so spolocenstvom chladnomilnych
mékkySov. Na bazalnu polohu nasada teleso
pevnych, doskovito zvrstvenych travertinov
hrabky 4 m (na okraji) az 15 m (v strede krateru).
Tento travertin mozno podla paleontologického a
hlavne paleobotanického obsahu vel'mi detailne
¢lenit’ na jednotlivé vrstvy. V najspodnejsich Cas-

Ganovce-Hradok locality is situated below the
Tatra Mts., about 3 km south of Poprad, at
a water-shed area between the rivers Poprad
(drainage area belonging to the Baltic Sea) and
Hornad (drainage area belonging to the Black
Sea). On some tectonic faults of this area, ther-
mal mineral springs originated, from which tra-
vertine crusts precipitated since the end of the
Tertiary. One of the younger travertine mounds is
Hradok, in Géanovce Village, where building
stone was quarried since the last third of 19"
century (Fig. 63).

A flat travertine mound originated here already
in the penultimate ice age (Riss), but the Riss
travertine has a different quality and does not
contain paleontological objects. Part of the old
travertine was covered with clayey loams, which
underwent at least double frost stirring during the
Riss period. Only the uppermost Riss sediments
yielded teeth of wooly rhinoceros (Coelodonta
antiquitatis), a deer-like ungulate and some car-
nivorous mammal. Results of palynological
analysis rank the covering clays still to the gla-
cial period.

On the old travertine mound and its clayey
sedimentary cover, a new, thick travertine mound
has grown bed by bed, during the last interglacial
period. The mound is recently almost completely
quarried out. It extended at the Kozuchova creek,
which cuts into a plain which was formed during
the Mindel glaciation of High Tatra Mts. The
new travertine mound (about 170 m in diameter
and about 20 m high) originated in a shallow
depression on Tertiary shales and sandstones in
the last ice age. On its top, in a pool with about
20 m in diameter, a strong mineral spring oc-
curred. Water from the pool flew and precipitated
thin layers of limestone on the mound slopes.
Fallen leaves of the surrounding trees, bones of
dead animals and remnants after human activity
were gradually sealed by travertine. The process
which continued over long millennia documents
evolution of flora and fauna in the Tatra area
during the last interglacial period and the begin-
ning of the last glaciation.

At the base, yellowish-white travertine occurs,
which is represented by locally lithified and lo-
cally friable travertine sand with thickness of 20—
40 cm, with an assemblage of cool-climate mol-
lusks. The basal plain is covered with a body of
solid, thin-bedded travertines with thickness
reaching from 4 m (marginal parts) up to 15 m
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tiach doskovitého travertinu zacina vyvoj flory
tzv. krikovitou tundrou a je dokumentovany
odtlackami listov vibok a krikovitych briez.
Nasleduju obdobia trav, stromovych briez a
borovic. Potom postupne mizni ihlicnany
a zacina rozvoj listnaCov (vib a hlavne dubov).
Teplotné maximum vrcholi v tzv. teplomilnom
zmieSanom lese s lieskou, lipou, dubom cerovym
(Quercus ceris) a cezminou (Ilex sp.). V tomto
horizonte boli objavené pozostatky teplomilného
nosorozca (Dicerorhinus kirchbergensis),
lesného slona (Hesperoloxodon antiquus) a
typické interglacialne spolocenstvo mékkysov. Je
zrejmé, ze teploty vo vrchole posledného inter-
glacialu boli vtejto oblasti vysSie nez
v sucasnosti, o poskytuje zaujimavy pohl'ad na
teoriu sucasného globalneho oteplovania udajne
sposobeného Clovekom.

Po teplotnom maxime interglacialu sa podne-
bie postupne ochladzovalo, opét nastupili ih-
li¢nany, ale tentoraz bola vedicim druhom jedla
(Obr. 64). Poslednym zistenym listnacom bol
javor. Pokracovalo ochladzovanie, menila sa
fléra a nastupovala vyslovene mladopleistocénna
fauna s mamutom, srstnatym nosorozcom,
hyenou jaskynnou, jaskynnym medvedom, ko-
nom, bobrom a chladnomilnym spolocenstvom
makkySov.

Okrem zvieracich kosti a rastlinnych odtlackov
bola v interglacidlnych travertinoch objavena
celd séria dokonalych vyliatkov lebiek réznych
Seliem, nosorozca, kona a niekolko unikatnych
nalezov, ako napr. vyliatok panciera korytnacky,
odtlacok méikkych casti hlavy kona, vyliatky
chrbticového kanalu, vyliatok svalovych uponov,
odtlacky vtacich pier, odtlacky hmyzich lariev,
chitinové krovky chrobaka, doposial’ hnedé Sisky
a zelené ihlicie borovice.

Vsetky geologické, petrografické, paleobotan-
ické a paleomalakologické Studie preukazali, ze
ganovecké kompaktné travertiny sa usadzovali
v poslednej medzil'adovej dobe, t.j. pred 100 000
rokmi. Tieto udaje boli potvrdené aj uran-
toriovym datovanim.

Pozoruhodné su tiez archeologické
a antropologické nalezy. Boli najdené zvysky
ohnist a kamenné artefakty zo starSej doby
kamennej. V nadloznych vrstvach boli objavené
pamiatky z mladSej doby kamennej, zo starsej
doby bronzovej, z halstatského obdobia a z
mladsej fazy obdobia rimskeho. Najpozoruhod-
nejsie nalezy sa tykaju neandertalskeho cloveka.

V interglacialnych travertinoch bolo zistenych
pat paleolitickych horizontov a niekolko
popolovitych poléh s uhlikmi a zvySkami ohnist’,

(central part). According to paleontological and
namely paleobotanical content, this travertine can
be divided in detail to the individual beds. In the
lowermost part of the bedded travertine, the flo-
ral evolution starts with bushy tundra which is
documented by outprints of fireweeds and bushy
birches. This is followed by periods with grasses,
birch trees and pines. Then gradually the conifers
disappear and broadleaved species start to domi-
nate (willows and namely oaks). The temperature
maximum culminated in the so-called warm,
mixed forests with hazels, lime-trees, Turkey-oak
(Quercus ceris) and holly (Ilex sp.). In this hori-
zon, remnants of warm-climate rhinoceros
(Dicerorhinus kirchbergensis), wood elephant
(Hesperoloxodon antiquus) and typical intergla-
cial malacofauna have been found, too. Evi-
dently, the temperatures during the culmination
of the latest interglacial period in this area were
higher than in present, which sheds an interesting
light on the recent Global Warming Theory,
where the cause of the warming is attributed to
humans.

After the interglacial temperature maximum,
the climate gradually cooled down — conifers
start to dominate again, but now with fir-tree as
a dominant taxon (Fig. 64). The last recorded
broadleaved species was maple. The cooling
continued, flora has changed and the typical Late
Pleistocene fauna appeared, with mammoth,
wooly rhinoceros, cave hyena, cave bear, horse,
beaver and cool-climate malacofauna.

Along with animal bones and plant outprints,
the interglacial travertines contained a whole
range of perfect casts of skulls of various carni-
vores, rhinoceros, horse, and some unique find-
ings, such as cast of a turtle carapace, cast of soft
parts of a horse head, cast of a backbone channel,
cast of muscle insertions, feather outprints, out-
prints of insect larvae, chitinous tectrices of
a beetle, still brown cones and green pine nee-
dles.

All the geological, petrographic, paleobotani-
cal and paleo-malacological studies indicate that
the Génovce compact travertines were deposited
during the last interglacial period., i.e. about
100.000 years ago. These data were also con-
firmed by U-Th dating.

Archeological and anthropological findings are
also noteworthy. Remnants of fireplaces and
stone industry from older stone-age have been
found. In the overlying strata, remnants from
younger stone-age, older bronze-age, from Hall-
statt era and from a younger phase of the Roman
era were found. The most conspicuous were the
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Obr. 63. Z velkej travertinovej kopy
pri Génovciach po tazbe ostal len
maly zvySok okolo pévodného pra-
meniska.

Fig. 63. From the large travertine
mound at Ganovce, only asmall
remnant remained from the vicinity
of the spring point.

Obr. 64. Zvysky ihli¢ia jedle
zachované travertine z obdo-
bia postupného ochladzovania
anastupu  tajgovej  flory
v obdobi wiirmu.

Fig. 64. Remnants of fir-tree
needles preserved in the tra-
vertine from the time of grad-
ual cooling with taiga flora
onset during Wiirm glaciation.

Obr. 65. Vyliatok lebky nean-
dertdlca najdeny na lokalite
Ganovce je dnes ulozeny
v Ceskom narodnom muzeu
v Prahe.

Fig. 65. Neanderthal man skull
cast found at Géanovce locality
is now deponed in the Czech
National Museum in Prague.
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ako aj kremenné a radiolaritové nastroje. Najpo-
zoruhodnejsi je vSak travertinovy vyliatok lebky
neandertilca aj so zvySkami lebe¢nych kosti
(Obr. 65). Vyliatok bol ndhodne najdeny v roku
1926 vo vrchnych polohach kompaktného tra-
vertinu. Vyskumy ukézali, Ze pochadza
z obdobia ustupu interglacialu, kedy ustupoval
dubovy zmieSany les a opat’ sa vracali ihli¢nany.
Najnovsie datovanie nalezu potvrdilo vek
105 000 rokov. Fylogenetické zaradenie jedinca
medzi neandertadlcov umoznil kyfoticky uhol
lebecnej spodiny, ktory je 131°. Okrem vyliatku
lebky sa pri vyskume nasli aj odtlacky dvoch
dlhych kosti neandertalca. Ide o najstarSie zndme
Pudské pozostatky z posledného interglacialu na
uzemi strednej Eurdpy. SpiSsky neandertalec bol
z archeologického hladiska nositelom drobnot-
varej stredopaleolitickej industrie.

Mnoho nalezov zlokality je ulozenych
v niekol’kych spisskych muzeach, najmé v Podta-
transkom muzeu v Poprade, d’alej v Narodnom
muzeu v Prahe a v Budapesti.

Hlavny zdroj (main source): VIcek (1995).

findings concerning Neanderthal man.

In the interglacial travertines, five Paleolithic
horizons and some ash horizons were found, with
charcoals, remnants of fireplaces, as well as silic-
itic and radiolarite tools. However, the most im-
portant was finding of a cast of the Neanderthal
man skull, with remnants of skull bones (Fig.
65). The cast was occasionally found in 1926 in
the upper layers of the compact travertine. The
research showed that it belongs to the time of
retreating broadleaved, mixed oak forests and
return of conifers. The latest dating of the cast
confirmed the age of 105.000 years. Phylloge-
netic attribution of the individual to Homo nean-
derthalensis was conformed by kyphotic angle of
the skull base, which is 131°. Along with the
skull cast, the research also revealed outprints of
two long bones of Neanderthal man. These find-
ings represent the oldest known human remnants
from the last interglacial period on the Central
European territory. From the archeological point
of view, the Spi§ Neanderthal man was producer
of small-shaped Middle-Paleolithic industry.

Many specimens from the locality are deponed
in several museums in Spi§ area, namely in the
Podtatranské Museum in Poprad, then in Na-
tional Museum in Prague and in Budapest.

26. Mlynky — Palcmanska Masa
GPS suradnice (coordinates): N 48°51.252', E 20°23.177'

Severne od Dobsinej, pod priehradou Palcman-
ska Masa sa na razcesti ciest veducich do
Mlyniek a Dediniek nachadzaju vyskyty zlat-
nickej skupiny vrchného devonu gemerika. Ide o
byvalé zlatnicke stvrstvie, ktoré bolo v minulosti
povazované za karbonske. Vrchnodevonsky vek
vSak potvrdili merania zirkénov. Zlatnicka
skupina bola vyclenend Ivanom & Méresom
(2012) a oznacena za hercynsku ofiolitovu suitu
pochadzajucu zo zaoblikového bazéna. Skupina
je rozdelend na spodnejSiu, zévistlivecku for-
maciu a vrchnejsiu, grajnarsku formaciu. Spodna
zavistliveckd formacia, ma charakter metamor-
fovanej sedimentarnej melanze, kde v matrix
tvorenej prevazne redeponovanym vulkanoklas-
tickym materidlom st pritomné bloky metaga-
bier, metadoleritov, metabazaltov, keratofyrov a
epidozitov variabilnej velkosti, od Ttplne
drobnych, mensich ako 1 cm az po bloky
s rozmermi pravdepodobne prevysujicimi de-
siatky metrov.

Na lokalite vystupuje vrchnejSia, grajnarska
formacia. Tu tvoria lavové prikrovy afyrickych

North of Dobsina, below the Palcmanska Masa
Dam, outcrops of the Gemeric Zlatnik Group
(Upper Devonian) are visible at the crossing of
the roads leading to the Mlynky and Dedinky
villages. The unit represents former Zlatnik For-
mation which was earlier considered as being of
Carboniferous age. Its Upper Devonian age has
been, however, proven by zircon age measure-
ments. The Zlatnik Group has been distinguished
by Ivan & Méres (2012) and identified as Her-
cynian ophiolite suite which originated from
a back-arc-basin. The group is divided to lower,
Zavistlivec Formation and upper, Grajnar Forma-
tion. The lower, Zavistlivec formation represents
a metamorphosed sedimentary mélange, where
matrix formed mostly by redeposited volcano-
clastic material, contains variable blocks (from
less than 1 m to tens of meters) of metagabbros,
metadolerites, metabasalts, keratophyres and
epidosites.

The outcrops of the described locality are
formed by the upper, Grajnar Formation. It is
formed by lava flows of aphyric to porphyric me-
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az porfyrickych metabazaltov, v najvyssej Casti
s metasedimentami pozostavajicimi z mensej
Casti z materialu podmorského zvetravania bazal-
tov, v prevaznej miere vSak z redeponovaného
vulkanoklastického materialu dacitového
zloZenia.

Horniny zlatnickej skupiny presli polystadial-
nou metamorfnou premenou, ktord v grajnarskej

formacii zahfia velmi slabl metamorfozu
v subfacii  pumpellyit-aktinolitovej s lokalne
naloZzenou metamorfézou vo facii zelenych

bridlic, kym v zavistliveckej formacii k nim pris-
tupuju esSte prejavy ranej metamorfozy typu
oceanskych riftov a subduk¢nej metamorfoézy vo
facii modrych bridlic nasledujicej po velmi sla-
bej metamorfoze.

Asi sto metrov severnejSie vystupuju metaba-
zity klatovskej skupiny gemerika, ktora je tek-
tonickym podlozim zlatnickej skupiny. Klatovska
skupina (Hovorka et al., 1984; 1990) sa na roz-
diel od zlatnickej vyznacuje pritomnostou meta-
morfitov vys$sej, amfibolitovej facie. Buduju ju
prevazne amfibolity, ruly a ich hybridné migma-
titizované variety, v minulosti povazované za
magmatické telesa tvorené amfibolickym gab-
rom, amfibolickym biotitickym dioritom, gab-
rodioritom, kremitym dioritom. Lokalne v nich
vystupujit  enklavy  pyroxenicko-granaticko-
amfibolickych hornin (retrogresiou zmenenych
eklogitov), metaultramafitov, metakarbonatov,
pritomné su aj zily aplitov a pegmatitov.
Nedavno boli v klatovskej skupine najdené aj
dvojpyroxénové granulity. Na spominanej loka-
lite sa vyskytuju amfibolity, ktoré sa striedaju s
amfibolitickymi  bridlicami. V  amfibolitoch
mozno pozorovat’ polohy rul, pruhy, ako aj zily
aplitov a pegmatitov. Amfibolity st kompaktné,
tmavozelené, viacSinou strednozrnné horniny s
pruhovanou, alebo Skvrnitou textirou. Miestami
obsahuju pretiahnuté “ocka“ plagioklasov. Na
zéklade mineralneho zloZenia horniny patria k
ziveovym, alebo zoizitickym amfibolitom; kom-
paktné typy patria k anchimonomineralnym am-
fibolitom. Amfibol je zastipeny zelenym, alebo
hnedym magnéziohornblendom az tschermaki-
tom, zvyc€ajne Ciastoéne zatlaCenym biotitom,
ihlickovitym amfibolom (aktinolitom) a chlori-
tom. Plagioklas byva prerasteny so zoizitom.
Pyroxény (diopsidicky augit) st minerdlnou
zlozkou retrogresnych eklogitov, granulitov a
metakarbonatov.  Akcesorické mineraly su
zastupené titanitom, ilmenitom a apatitom.
Ostatné mineraly najdené v opisovanych horn-
inach sti: mastenec, klinochlér, prochlorit, sericit,

tabasalts, in the topmost parts with metasedi-
ments consisting less of submarine weathering
material of basalts, but mostly of redeposited
volcanoclastic material of dacitic composition.

The Zlatnik Group rocks underwent multistage
metamorphic overprint. It is represented just by
a very weak, pumpellyite-actinolite metamorphic
subfacies with local overprint by greenschist
metamorphism in the Grajnar Formation,
whereas in the Zavistlivec Formation it is also
accompanied by early oceanic-ridge metamor-
phism and subduction, blueschist metamorphism,
following the previous, weak metamorphic
phase.

More to the north (about 100 m), metabasites
of the Gemeric Klatov Group are exposed, which
is the tectonic basement of the Zlatnik Group.
Unlike Zlatnik Group, the Klatov Group (Ho-
vorka et al.,, 1984; 1990) is characteristic by
presence of higher metamorphics of the amphi-
bolite facies. It mostly consists of amphibolites,
gneisses, and their hybrid migmatitized varieties,
which were formerly considered to represent
magmatic bodies, consisting of hornblende gab-
bro, hornblende biotite diorite, gabbro-diorites,
quartz diorites. At some places, enclaves of py-
roxene-garnet-amphibolite rocks (retrogressively
changed eclogites), metaultramaphics and meta-
carbonates occur in them, with local presence of
aplites and pegmatites. Not long ago, two-
pyroxenic granulites were found in the Klatov
Group, too. At the mentioned locality, alternating
amphibolites and amphibolitic schists are found.
In amphibolites, layers of gneisses, streaks and
veins of aplites and pegmatites can be found. The
amphibolites are compact, dark-green, mostly
medium-grained rocks with banded or spotted
structure. In some places they contain elongated
augen of plagioclases. According to mineral
composition they belong to feldspar or zoisite
amphibolites; the compact types belong to an-
chimonomineralic amphibolites. The amphibole
is represented by green or brown magnesio-
hornblende to tschermakite, usually partially
replaced by biotite, acicular amphibole (actino-
lite) and chlorite. The plagioclase is intergrown
with zoisite. Pyroxenes (diopsidic augite) repre-
sent a mineral compound of the retrogressively
metamorphosed eclogites, granulites and meta-
carbonates. Accessory minerals are represented
by sphene, ilmenite and apatite. Other minerals
known in the rocks are: talc, clinochlore, pro-
chlorite, sericite, calcite, dolomite, albite, quartz,
tourmaline, rutile and Fe, Cu, Co-Ni sulphides, in
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kalcit, dolomit, albit, kremen, turmalin, rutil a Fe,
Cu, Co-Ni sulfidy, v metaultramafitoch aj tremo-
lit, mastenec, fuchsit a chromspinelidy. Vécsina z
nich je viazané na hydrotermalne procesy.

Granitické aplity a pegmatity tvoria pruhy,
alebo Zzily stihlasné s folidciou hornin; pegmatity
Casto tvoria nepravidelné hniezda, alebo diskor-
dantné zily. Vyskytuju sa tri typy tychto hornin:
plagiaplity, granitové aplity a pegmatity. Casto
obsahuju muskovit (biotit sa nezistil).

Horniny klatovskej skupiny su povazované za
relikt spodnej kontinentalnej kory vyzdvihnutej
na povrch uz vo vrchom karbone (jej obliaky st
vo  vrchnokarbonskych  bindt-rudnianskych
zlepencoch). V stavbe severného gemerika tvoria
samostatni tektonicktl skupinu (prikrov). Pri
vyzdvihu a tvorbe prikrovovej stavby boli
postihnuté retrogradnou metamorf6zou, migmati-
tizaciou a tektonometamorfozou.

the metaultramaphites also tremolite, talc, fuch-
site and chrome-spinels. Many of them are rela-
ted to hydrothermal processes.

Granite aplites and pegmatites form bands or
veins conformable with the foliation of rocks;
pegmatites often form irregular nests or discor-
dant veins. They are of three types: plagiaplites,
granite aplites and pegmatites. They commonly
contain muscovite (biotite has not been found).

Rocks of the Klatov Group are considered to
be relics of lower continental crust, uplifted to
the surface already in the Upper Carboniferous
(pebbles derived from this group are present in
the Upper Carboniferous Bindt-Rudnany Con-
glomerates). In the north-Gemeric structure they
form an independent tectonic group (nappe).
During the uplift and nappe thrusting, they un-
derwent retrogressive metamorphism, migmatiti-
zation and tectonometamorphism.

Hlavny zdroj (main source): Ivan & Méres (2012), Hovorka et al. (1990).

Obr. 66. Zelenkasté ,,diabazy* (paleozoické bazalty) grajnarskej formacie zlatnickej skupiny na raz-
cesti pod Palcmanskou Masou (foto: Cubomir Pecena).

Fig. 66. Greenish “diabases” (Paleozoic basalts) of the Grajnar Formation of the Zlatnik Group at the
cross-road below the Palecmanska Masa Dam (photo: Cubomir Pecena).
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27. Mlynky
GPS suradnice (coordinates): N 48°51.404', E 20°24.389'

Komplex permskych hornin severného ge-
merika (krompas$ska skupina) vystupuje v nad-
lozi zlatnickej skupiny. Zacina sa bazalnymi
konglomeratmi knolského stvrstvia, pokracuje
vulkanosedimentarnym petrovohorskym stvrs-
tvim (s kremitymi porfyrmi) a kon¢i lagunarnym
(salindrnym) novoveskym suvrstvim s loziskami
sadrovca a uranu. Bazalne konglomeraty knol-
ského suvrstvia st najlepsie odkryté pri obci
Mlynky, na lesnej ceste blizko hotela Slalom
(Obr. 67). Zlepence boli Casto porovnavané s
faciou ,,verukano®. Suvrstvie je tvorené rézno-
farebnymi vrstvami konglomeratov, drob, arkoz,
pieskovcov a sludnatych bridlic. Zlepence pri
Mlynkoch st znacne deformované (Obr. 68),
priCom maju az bridli¢naty vzhlad. Bridlicnatost’
je vysledkom alpinskeho vrasnenia. Je vSeobecne
paralelnd s vrstevnatostou, avSak casta je aj
priecna bridli¢natost. Napriek malym od-
lisSnostiam vyplyvajacim z odliSnych mechan-
ickych  vlastnosti  jednotlivych  stvrstvi
rakoveckej jednotky a permskych sedimentov,
tieto v danej oblasti vykazuju jednotnu tek-
tonicku stavbu.

Complex of the north-Gemeric Permian rocks
(Krompachy Group) covers the Zlatnik Group. It
starts with basal conglomerates of Knola Forma-
tion, then it continues by volcano-sedimentary
Petrova hora Formation (with quartz porphyries)
and ends by lagoonal (salinary) Novoveska Huta
Formation with gypsum and uranium deposits.
The basal conglomerate Knola Formation is best
outcropped at Mlynky Village, on a forest road
near Slalom Hotel (Fig. 67). The conglomerates
were often compared with “Verrucano” facies.
The formation is formed by varicoloured strata of
conglomerates, greywackes, arkoses, sandstones,
and micaceous shales. The conglomerates at
Mlynky are strongly deformed (Fig. 68), attain-
ing even schistose appearance. The schistosity is
a consequence of the Alpine folding. It is gener-
ally parallel to bedding; however, transverse
schistosity is also quite common. In spite of
small differences resulting from different me-
chanical properties of individual formations of
the Rakovec Group and Upper Permian sedi-
ments, they display a uniform tectonic structure
in the studied area.

Hlavny zdroj (main source): Hovorka et al. (1973), Bajanik et al. (1981).

Obr. 68. Metamorfozou ziskali volakedajsie kon-
glomeraty bridli¢naty vzhl'ad.

Fig. 68. Metamorphism caused schist-like appear-

ance of the former conglomerates.

Obr. 67. Odkryv v permskych metakonglomera-
toch knolského stvrstvia pri Mlynkoch, ned’aleko
hotela Slalom.

Fig. 67. Outcrop of the Permian metaconglomer-
ates of the Knola Formation at Mlynky Village,
near the Slalom Hotel.
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28. Vlachovo
GPS suradnice (coordinates): N 48°46'17.31", E 20°24'32.22"

Lokalita sa nachadza pri malej ,,ladovni“ (na
uskladnenie ulovenej zveriny), ktoru dal vybu-
dovat’ grof Andrassy na pravom brehu rieky
Slana ned’aleko obce Vlachovo. V odkryvoch
vystupuje spodnad cCast’ gelnickej jednotky ge-
merika — vlachovské vrstvy (?kambrium-
ordovik). Vo velkych odkryvoch na svahoch
vidno rytmické striedanie sa kremennych piesk-
ovcov s bridlicami. Komplex predstavuje zonu
distalneho flySa, horniny ktorej boli epizonalne
metamorfované a premenené na fylity. Na zak-
lade superpozicie komplexov mozno odhadnut’,
ze vrstvy su uloZzené v normalnom vrstevnom
slede. Komplex patri k najniz§im castiam vla-
chovského stvrstvia, ktoré vystupuje v jadre
hnileckej antiklindly. Smerom na sever sa kom-
plex uklana strmsie k severu.

Vrstvy kremennych pieskovcov v mikroskope
vykazuji psamiticko-aleuritickt Struktaru, ktora
bola metamorfézou zmenena na blastopsa-
miticki. Malé zrnka kremena dosahuju velkost
asi 0,1 mm a spolu so sericitom obal'uji vacsie
kremenné zrna, ktoré dosahuji 1-3 mm. V
malych mnozstvach su pritomné plagioklasy
(albit-oligoklas). Tmel je prevazne kremity, s
menSim mnozstvom sericitu. Z akcesorii st
pritomné zirkon a turmalin.

Vrstvy argilitov maju pdvodnu aleuriticko-
peliticka Struktiru, ktora moze byt tiez lepido-
granoblastickd, paskovana, ¢i laminovana. Z
mineralov prevazuju sericit, muskovit a chlorit.
Kremen je menej Casty nez v hrubozrnnejsich
horninach. Akcesorické minerdly su hojnejSie
zastupené, najma zirkdénom, turmalinom, apati-
tom a rutilom. Zriedka vidno aj grafitickli hmotu.

Na odkryve vidno malu vle¢n vrasu so zre-
telnou osovou klivazou (Obr. 69). Na foliacii
vidno zmeny sposobené odlisnou odolnost'ou
hornin vo¢i tlaku. Prejavuju sa dvoma sposobmi.
Plochy foliacie vyvinuté v tvrdSich horninach
maju puklinovity charakter a ich hustota nie je
velka. V jemnozrnnejSich horninach su plochy
bridli¢natosti hustejSie a maju zrete'ny krystali-
zaény charakter. V hrubozrnnych kremennych
horninach je uhol foliacie voéi vrstevnatosti
okolo 60-80°, zatial' ¢o v jemnozrnnych vrstvach
je to okolo 15-45°.

Podrobnu stratigraficku sukcesiu komplexu sa
podarilo overit' aj vrtmi s hibkou az 1200 m.
Smerom nadol prechadza komplex jemnozrnnych
klastik do hrubozrnnych, ¢o sa v previtanej suk-
cesii opakuje dvakrat.. ESte hlbsie bolo navftané

The locality is situated at a small “ice-house”
(a bag storage) built by Earl Andrassy on the
right bank of the Slana river near the Vlachovo
Village. The outcrops expose lower part of the
Gemeric Gelnica Group - the Vlachovo Forma-
tion (?Cambrian-Ordovician). Larger outcrops on
the slopes show rhythmical alternation of quartz
sandstones with shales. The complex represents
the distal-flysch zone, the rocks of which have
been metamorphosed epizonally and transformed
into phyllites. According to the superposition of
the complexes it may be established that the beds
are lying in normal position. The complex be-
longs to the lowermost parts of the Vlachovo
Formation, cropping out in the core of the Hnilec
anticline; in northern direction the complex
gradually dips more steeply to the north..

Microscopically the quartz sandstone layers
display a psammitic-aleuritic texture altered by
metamorphism into blastopsammitic. Small
quartz grains attain the size of 0.1 mm and are
distributed together with sericite around larger
quartz grains, 1-3 mm in size. Plagioclases (al-
bite-oligoclase) are present in small amounts.
The cement is predominantly siliceous with sub-
ordinate sericite. From accessories, zircon and
tourmaline are present.

The argillaceous layers have an original aleu-
ritic-pelitic texture, which may be also lepido-
granoblastic, banded and/or laminated. Predomi-
nant minerals are sericite, muscovite, and chlo-
rite. Quartz is less abundant than in the coarser
rocks. Accessory minerals are more abundant,
being represented by zircon, tourmaline, apatite
and rutile. Sporadically, graphitic substance may
be observed.

In the outcrop a small drag fold with very dis-
tinct axial cleavage may be observed (Fig. 69).
Changes caused by various resistance of rocks to
pressures are visible at foliation planes. They are
manifested in two ways. Foliation planes formed
in the harder rocks are of joint character and their
density is not great. In the finer-grained rocks,
the foliation planes are denser and attain a dis-
tinct crystallization character. In the coarse-
grained, quartz-rich layers the angle of foliation
and stratification planes is about 60-80°, whereas
in the fine-grained layers it is about 15-45°.

A detailed stratigraphic succession of the com-
plex has been also verified by drilling as deep as
1.200 m. The complex of fine clastic sediments
grades down into coarse ones; a double repetition
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teleso porfyroidov a nasledne tenkych bridlic s
karbonatmi (70 m). V najhlbsich Castiach vrtov
boli navftané tufové a tufitické porfyroidy.

Hlavny zdroj (main source): Hovorka et al.
(1973).

of this case was visible in the drilled succession.
Deeper, a porphyroid body was drilled, then thin
shales with carbonates (70 m). Tuff and tuffitic
porphyroids were encountered in deepest parts of
the boreholes.

Obr. 69. Horniny vlachovského suvrstvia
gelnickej skupiny tvoria na typovej lokalite pri
Vlachove vrasu. Zatial’ ¢o vo fylitoch vidno
metamorfnu folidciu (dnes horizontalnu), ktora
je vlastne klivazou osovej roviny, v tvrdSich
horninach (pieskovcoch, kremencoch) tuto
deformaciu nevidno a tieto jediné poukazuju
na poévodnu vrstevnatost’.

Fig. 69. Rocks of the Vlachovo Formation of
the Gelnica Group form a fold at their type
locality near Vlachovo Village. Whereas the
phyllites show metamorphic foliation (recently
subhorizontal), which in fact represents a fold-
plain cleavage, no such deformation is visible
in harder rocks (sandstones, quartzites) and
only these rocks indicate the original bedding.

29. Henckovce
GPS stiradnice (coordinates): N 48°42.851', E 20°26.646'

Na ceste medzi Gemerskou Polomou a Henck-
ovcami vystupuju tufové a tufitové porfyroidy
gelnickej skupiny (stvstvie Bystrého potoka —
silur). Na lokalite mozno pozorovat postupné
striedanie sa tufoporfyroidov s tufitickymi por-
fyroidmi a jemnymi tufovymi bridlicami (Obr.
70).

Tufy a tufovité horniny st zvicsa svetlé. Py-
roklasticky material prevladda nad materidlom
sedimentarneho povodu. Ciastoéne sa zachovala
aj povodna krystaloklasticka Struktara. Horniny
su tvorené zretelne ostrohrannymi wlomkami
mineralov (zriedkavo aj hornin), velkosti 3-5
mm. Casto sa skladaju z kremeiia, menej z ortok-
lasu, albit-oligoklasu, ¢i zriedkavych Sachovni-
covych prerastlic albitu. Nasli sa aj fragmenty
povodnych kremennych porfyrov. Spomenuté
ulomky su obklopené jemnozrnnou zakladnou
hmotou, ktora sa od ulomkov 1i$i len zrnitost'ou.

Tuff and tuffite porphyroids of the Gelnica
Group (Bystry potok Formation — Silurian) crop
out on the road between Gemerska Poloma and
Henckovce. A gradual alternation of tuffopor-
phyroids with tuffitic porphyroids and fine tuf-
faceous shales is visible at the locality (Fig. 70).

The tuffs and tuffaceous rocks are mostly of
light colour. Pyroclastic material dominates over
the material of sedimentary origin. The original
crystalloclastic texture is partly preserved. The
rocks are composed of distinctly angular frag-
ments of minerals (rarely of rocks), 3-5 mm in
size. They often consist of quartz, less of ortho-
clase, albite-oligoclase, and rare chess-board
intergrowths of albite; moreover, fragments of
original quartz porphyries were found, too. The
mentioned fragments are embedded in fine-
grained matrix, which differs from the fragments
only in grain-size. The matrix may represent ori-

68



Matrix moze predstavovat’ povodnu popolovita
hmotu.

Tufity st prevazne svetlosivé az sivé.
Mnozstvo pyroklastického materialu je mensie
nez materialu sedimentarneho pdévodu. Vicsie
ostrohranné tlomky sa skladaju z kremena, al-
bitu, albit-oligoklasu, ¢i ortoklasu pyroklas-
tického povodu. Ich matrix je tvorena tmavymi
fylitmi, ¢i tufovymi fylitmi. Mineralne zlozenie
je podobné zlozeniu tufov a tufovych hornin.
Epimetamorféza sposobila premenu tufogénnych
hornin a tufov na tufoporfyroidy, ako aj tufitov
na tufitické porfyroidy. Epizonalna metamorfoza
v horninach na lokalite sposobila vznik blastok-
ryStaloklastickej Struktury. Vacsie ulomky kre-
mena su silne unduldézne, miestami so znakmi
praskania na okrajoch. Zadkladnd hmota ma orien-
tovanu mikrolepidoblastickti Strukturu. Blizko
ulomkov sa vyskytuji lemy zo sericitu a kre-
mena.

Fylity st svetlé az tmavé. Obsahuji primes
vulkanického materialu, ako naznacuje kremen
so znakmi magmatickej kordzie a ostrohranné
ulomky albitu. Hlavnou zlozkou su sericit a kre-
men. Z akcesoérii st zastipené zirkdn, apatit a
rutil. Fylity maju mikrolepidoblasticka Struktaru.

Hlavny zdroj (main source): Hovorka et al. (1973).

ginal ashy mass.

The tuffites are predominantly of light-grey to
grey colour. Pyroclastic material is less abundant
than sedimentary material. Larger angular frag-
ments consist of quartz, albite, albite-oligoclase
or orthoclase of pyroclastic origin; the ground-
mass is formed by dark phyllites or tuffaceous
phyllites. The mineral composition is similar to
that of the tuffs and tuffogenic rocks. Epimeta-
morphism has caused a transformation of tuf-
fogenic rocks and tuffs into tuffoporphyroids, as
well as tuffites into tuffitic porphyroids. At the
described locality epizonal metamorphism of the
rocks has caused formation of blastocrystallo-
clastic texture. Larger fragments of quartz are
highly undulatory, locally slight crushing may be
observed at their rims. The groundmass is of
oriented microlepidoblastic texture; near frag-
ments, fringes of sericite and quartz are visible.

Phyllites are light- and dark-coloured. They
contain some volcanic material, as implied by
quartz with signs of corrosion and angular frag-
ments of albite. Sericite and quartz are their prin-
cipal components. Accessory minerals are zircon,
apatite and rutile. The phyllites are of microlepi-
doblastic texture.

Obr. 70. Volake-
dajsie porfyroidy a
porfyroidové tufy
gelnickej jednotky
na lokalite Henc-
kovce su preme-
nené na sericitické
fylity (foto: Lu-
bomir Pecena).

Fig. 70. Earlier
porphyroids  and
porphyroid tuffs of
the Gelnica Group
were metamor-
phosed to sericitic
phyllites  (photo:
Lubomir Pecena).
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30. Silicka Brezova
GPS suradnice (coordinates) : N 48°31.781', E 20°28.171' (zaciatok umelo odkrytého pro-
filu — beginning of artificial trench), N 48°31.953", E 20°28.169' (lomy - quarries)

Lokalita Silicka Brezova predstavuje znamy a
jeden z najkompletnejsich odkryvov halstatského
vapenca na Slovensku. Tento vyskyt predstavuje
juzny vyvoj vrchného triasu silického prikrovu.
Oblast’ Silickej Brezovej sa nachadzala na
juznom okraji silického sedimentacného prie-
storu. V podlozi bol usadeny pomerne plytko-
vodny waxenecky vapenec, ktory bol pokraco-
vanim wettersteinskej karbonatovej platformy.
Pri hranici karnu a noriku zacala prevladat’ pan-
vova pelagickd az hemipelagickd sedimentacia
vo forme halStatskych vapencov. Tieto sa usad-
zovali na miernom svahu pravdepodobne uk-
lonenom na juh do Meliatského oceanu, o ¢om
svedCia Casté naznaky resedimentacie, ako su
sklzové vrasy a intraformacné brekcie, ktoré
narusali inak pokojnu sedimentaciu.

V oblasti Silickej Brezovej su najlepSie vyskyty
halstatského vapenca na Slovensku. Vapenec je
odkryty v niekolkych opustenych lomoch (Obr.
71-72) a najnovSie aj v novom vykopanom
odkryve (Obr. 73-74), ktory sa nachadza zapadne
od “starych” lomov (Channell et al., 2003). Profil
sa zaCina ladinskym wettersteinskym vapencom
(mimo odkryvu), nad ktorym lezi waxenecky
vapenec (jul-tuval). Ide o svetlosivy masivny az
vrstevnaty  krinoidovo-brachiopdédovy vapenec.
Brachiopody z tohto vapenca Studoval Balogh
(1940), Bystricky (1964), Siblik (1977, 1986,
1990); naslo sa aj niekol’ko zriedkavych karnskych
amonitov (Kolldrova-Andrusovova, 1961, 1962).
ZvySok profilu zaberaju halstatské vapence. Aj
ked” sa spociatku myslelo, Ze profil je suvisly
(Mock, 1980), v skutocnosti je poruseny synsedi-
mentarnymi sklzovymi poruchami (sklzové vrasy a
sklzové brekcie — Obr. 75) a niekolkymi tek-
tonickymi poruchami. Zvlast porusena je stred-
nonoricka c¢ast. Z hladiska litologie a mikrofacial-
nej analyzy halStatské vapence z okolia Silickej
Brezovej spracovali Misik & Borza (1976) a ne-
skor aj Kronome (2009). V halstatskych vapencoch
mozno najst makrofaunu v podobe lastarnikov
Monotis salinaria (Obr. 76), ako aj hrubych ostiov
cidaridnych jezoviek (Obr. 77). Z amonitov vidno
len neurcitel'né prierezy. Vo vapencoch v lomoch
sa vo vapencoch vyskytuju aj velké Cervené ro-
hovcové konkrécie (Obr. 78); vo vykopanom pro-
file sa vyskytuji zriedka. Vykopany profil je v
suCasnosti jednym z kandidatov na stratotyp
hranice karn/norik.

Silickd Brezova locality represents a well
known and most complete occurrence of the
Hallstatt Limestone in Slovakia. This occurrence
represents southern Upper Triassic facies devel-
opment of the Silica Nappe. The area of Silicka
Brezova occurred at the southern margin of the
Silicic sedimentary area. This part was floored by
the relatively shallow-water Waxeneck Lime-
stone which represented the continuation of the
Wetterstein ~ carbonate  platform. At the
Carnian/Norian boundary, however, a basinal
pelagic to hemipelagic sedimentation prevailed,
in form of Hallstatt Limestone. It represented
deposits sedimented on a gentle slope, inclined
probably southward to the Meliatic ocean. This is
documented by frequent resedimentation features
such as slump folds and intraformation breccias,
which disturbed otherwise calm sedimentation.

The area of Silickd Brezova involves the best
occurrences of Hallstatt Limestone in Slovak terri-
tory. It is outcropped in several abandoned quarries
(Fig. 71-72) and now in newly trenched section
(Fig. 73-74) on a ridge situated west of the "old"
quarries (Channell et al., 2003). The section begins
in Ladinian Wetterstein Limestone (not trenched)
which is overlain by Waxeneck Limestone (Julian-
Tuvalian). It is light grey, massive to bedded cri-
noidal-brachiopod limestone. The brachiopods
were treated by Balogh (1940), Bystricky (1964),
Siblik (1977, 1986, 1990); some scarce Carnian
ammonites were found as well (Kollarova-
Andrusovova, 1961, 1962). The rest of the profile
is represented by Hallstatt Limestone. Although
originally considered to be continuous (Mock,
1980), the section is disrupted by synsedimentary
slump structures (slump folds and slump breccias —
Fig. 75) and by some tectonic discontinuities. Par-
ticularly poorly preserved is the Middle Norian
part. From the lithological and microfacies point of
view, the Hallstatt Limestones in the vicinity of
Silickd Brezova were treated by Misik & Borza
(1976) and later also Kronome (2009). In the Hall-
statt Limestone, macrofauna of bivalves Monotis
salinaria was found (Fig. 76), as well as thick
spines of cidarid echinoids (Fig. 77). From am-
monites, indeterminable cross-sections were found.
In the quarries, large, red cherty nodules occur in
the limestones (Fig. 78), but they are rare in the
trenched section. The trenched section is now a
candidate for the Carnian/Norian statotype section.
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Obr. 71. Stena hlavného lomu pri
Silickej Brezovej. Vystupuju v iom cer-
vené mikritické halStatské vapence s ro-
hovcami. Vépence boli do nedavnej
minulosti tazené ako obkladovy a de-
koracny kamen.

Fig. 71. Wall of the main quarry near
Silicka Brezova. The quarry exposes red,
micritic Hallstatt Limestones with cherts.
Not long time ago, the limestones were
quarried as facing and decoration stone.

- Vychodna €ast hlavného lomu Celna East hlavného lomu
19 (Eastern part of the main quarry) (Frontal part of the main quarry)
24,
A . . .
o O @ [J ®
16 ® [ 0 = ° °
kalkarenit —
17 ® [ P (calcarenite)
16 —
= - = 21
15 — [ — at
- 0 ° 19
13 P e e -
- - - - a g
& itovy "
12 R 5 e kalkarenit
A . a4 a . a 17 (calcarenite)
N N N - N r— ® ()
()
1 : - { ) [}
Spadné &ast Tomu N
10 — k= (Lower part of the quarry) "
a ~~
~~
L]
4 o

~

Farby a znacky
(Colours and marks)
svetlosiva

e A~ céervena £
4 — — - (red) (light grey)

ruzovkasta siva
7o (pinkish) (grey)

s o ruzova zelenkastosiva
L (pink) (greenish- grey)

rohovce, povrchy subsolucie
(cherts, subsolution surfaces)

(@N]

‘ L

Obr. 72. Litologické profily réoznymi Castami lomu pri Silickej Brezovej. Zakladnou litologiou je
mikriticky hallstattsky vapenec v réznych farebnych variantach.

Fig. 72. Lithological sections through various parts of the quarry near Silickd Brezova. The main
lithology is micritic Hallstatt Limestone with various colours.
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Obr. 73. Litologicko-biostratigraficka schéma profilu pri Silickej Brezovej s vyznagenim hlavnych typov vapencov (poznamka: horizontalne rozhrania st len hranice
medzi litologickymi celkami s roznou litolégiou, nie plochy vrstevnatosti) a vyzna¢enim jednotlivych zistenych konodontovych zon (pisané kurzivou). Litologické zlozenie
halstatskych vapencov je pestrejsie nez v lome.

Fig. 73. Lithologic-biostratigrapical scheme of the section near Silicka Brezova, with marked main limestone types (note: the horizontal lines are just boundaries between
units with different lithology; they are not bedding planes) and the individual verified conodont zones (written in italics). The lithological composition is more variegated
than that in the quarry.



Obr. 75. Sklzova brekcia v strede profilu
(z metrazi medzi 71 a 78 m — vid li-
tologicky profil — Obr. 74). Sklzové javy su
typické pre stredny norik a poruSuji inak
dobre zachovanu vrstevnatost’ v profile.

Fig. 75. Slump breccia in the middle of the
section (from the meter levels between 71
and 78 m — see the lithological section in
Fig. 74). Slump phenomena are typical for
Middle Norian and they disturb otherwise
well-preserved bedding in the section.

Obr. 74. Magnetostratigraficky profil
vykopany ned’aleko Silickej Brezovej je v
sucasnosti jednym z kandidatov na stratotyp
hranice karn/norik.

Fig. 74. Magnetostratigraphic section
trenched near Silickd Brezova is recently
one of the candidates for the
Carnian/Norian stratigraphic reference sec-
tion.

Obr. 76. Lumachela s pelagickym
lastarnikom Monotis salinaria (profil
—metraz 100-102 m).

Fig. 76. Coquina with pelagic bivalve
Monotis salinaria (section —100-102
m levels).
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Obr. 78. Gul'ovité Cervené rohovce v lome
s hallstattskymi vapencami pri Silickej
Brezove;j.

Fig. 78. Spherical red chert nodules in the
quarry with Hallstatt Limestones near
Silicka Brezova.

Obr. 77. Hrubé ostne cidaritnych
jezoviek dobre zachované v hal-
Statskom vapenci (profil - metraz
priblizne 102-105 m).

Fig. 77. Thick spines of cidarid
echinoids well preserved in the
Hallstatt Limestone (section —102-
105 m levels).

31. Meliata
GPS stiradnice (coordinates): N 48°31.029' E 20°19.455'

Typovy profil meliatskej jednotky (,,meliatska
séria, ako ju vy¢lenila Cekalova, 1954) sa
nachadza severne od byvalého Meliatskeho
mlyna, na avom brehu riecky Muran (Obr. 79).
Profil je prirodny odkryv dlhy asi 220 m a mi-
estami vysoky 25 m.

Typovy profil sa spomina v mnohych pub-
likaciach. V prvych publikaciach Homolu (1951),
Cekalovej (1954) a Bystrického (1959) neboli za
sucast’ meliatskej jednotky (tvorenej najmi bri-
dlicami, sivymi vapencami a cervenymi radio-
laritmi) povazované krystalické vépence, u
ktorych sa predpokladal karbonsky vek (v sucas-
nosti st zname ako aniské). Od prvych nalezov
konodontov na tejto lokalite (Kozur & Mock,
1973) a zistenia stredno az vrchnotriasového

The section in the former Meliata Unit type lo-
cality ("Meliata Series", named by Cekalova,
1954) is situated north of the Meliata mill, on the
left bank of the Muran river (Fig. 79). The sec-
tion is about 220 m long and locally up to 25 m
high natural outcrop.

The type section is mentioned in many publi-
cations. In the first papers of Homola (1951),
Cekalova (1954) and Bystricky (1959) the pre-
sumed Carboniferous (now known as Anisian)
white crystalline limestone was not considered to
be a part of the section formed by shales, grey
limestones and red radiolarite. Since the first
conodonts were found at this locality (Kozur &
Mock, 1973 a,b) and the Middle to Upper
Triassic age of some members has been proven,
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Obr. 79. Naért profilu odkrytého na Favom brehu riecky Muran ned’aleko obce Meliata (typovy profil meliatskej jednotky. Vysvetlivky: 1. svetly metamorfovany
honciansky vapenec (spodny anis), 2. ¢ervenkasty zarnovsky vapenec zvicsa vystupujici ako vypli puklin v podloznom vapenci (pelson), 3. Cervené a Ciastocne
zelené paskované radiolarity a silicifikované vapence s preplastami bridlic (ladin), 4. netriedena brekcia takmer bez zdkladnej hmoty (olistostroma) zloZena najméa

z klastov vrchnotriasovych vapencov, 5. brekcia (olistostroma) z budinovanych klastov sivého zrnitého vapenca vrchnonorického veku, 6. olistolity sivych (spodno-
jurskych ?) vapencov (L), 7. polohy alebo olistolity sivych radiolaritov (vrchny kelovej-spodny oxford), 8. a. jemnozmné pieskovcee (fS), b. SoSovkovité polohy hru-
bozrnnych pieskovcov (cS), alebo brekceii (B), 9. zelenkastosivé bridlice (a), vapnité bridlice (b), miestami skvmité (sp), fukoidové (F) siltovité, alebo piescité bridli-
ce, vyskyt konkrécii s primesou manganu (Mn), 10. svahové¢ sedimenty, 11. pokryvné sedimenty, 12. cesticka, 13. nicktoré miesta odberu vzoriek. Podl'a prace Mock
ctal. (1998).

Fig. 79. Sketch of the outcrop section on the left bank of the Muran river near the Meliata Village (the Meliata Unit type profile). Explanations: 1. light-coloured
metamorphosed Honce Limestone (Early Anisian), 2. reddish Zarnov Limestone - commonly occurring as fissure filling in the underlying limestones (Pelsonian),
3.red and partly green ribbon radiolarites and silicified limestones with intercalations of shales (Ladinian), 4. unsorted and nearly matrix-free breccia (olistostrome)
composed mainly of Late Triassic limestone clasts, 5. breccia (olistostrome) composed of boudinaged clasts of grey grainy limestone of Late Norian age, 6. olistolites
of grey (Early Jurassic ?7) limestones (L), 7. intercalations and/or olistolites of grey radiolarites (Late Callovian - Early Oxfordian), 8. a. fine-grained sandstones (fS),
b. lens-shaped layers of coarse-grained sandstones (cS) or breccias (B), 9. greenish-grey shales (a), calcarcous shales (b), in some places spotty (sp), fucoid (F) silty
and sandy shales, occurrence of concretions with manganese admixture (Mn), 10. slope debris, 11. cover deposits, 12. footpath, 13. some studied sample sites. After
Mock et al. (1998).
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veku niektorych c¢lenov sa lokalita spomina
v niekol’kych publikéciach, ktoré vSak podstatne
nezmenili nazory z roku 1973 (Mock in Mello,
1975; Mock, 1980; Bystricky, 1981; Mello et al.,
1983; Kozur & Mock, 1985). V roku 1992 bol
profil znovu spracovany v mierke 1: 100 a po-
drobeny detailnému sedimentologicko-
paleontologickému vyskumu, ktorého vysledky
publikovali Mock et al. (1998).

a.) Na baze profilu vystupuju svetlé krystalické
honcianske vapence (pravdepodobne metamor-
fované steinalmské vapence) spodného anisu. Vo
vysSej Casti vystupuju Cervené slienité polohy
zarnovského suvrstvia. Ich mnoZstvo narasta
smerom dohora a objavuju sa ¢ervené vapence,
ktoré vypliaju neptunické dajky v honéianskych
vapencoch. Zarnovské vapence miestami obsa-
huji neopracované klasty bielych krystalickych
vapencov ¢o sved¢i o rozruSeni povodnej plyt-
komorskej karbonatovej platformy. Cervené
vapence su tiez rekryStalizované, avSak v mensej
miere nez podlozné svetlé mramory (pre svoje
odlisné zlozenie). Ich povodné Struktiry sa
zachovali len zriedkavo. Predstavuji biomikrity
(wackestony) s ,,vlaknami‘* — tenkoschrankovymi
lastirnikmi a kalcifikovanymi radiolariami.
Napriek metamorféze sa z nich podarilo vyextra-
hovat’ bohatd faunu pelsonskych konodontov.
Pelsonsky vek sa potvrdil aj u niekol’kych vrstiev
cerveného mikritického vapenca v najvyssej Casti
bloku svetlého krystalického vapenca (jeho
spodnoanisky vek dokazuji pelsonske nep-
tunické dajky a konodonty ziskané z podobnych
vapencov vo vrte Mel-1 - Gadl in Straka et al.,
1984). Vo vrchnej casti odkryvu je pelsonsky
vapenec zretelne laminovany. Laminacia tiez
indikuje pdvodnu orientaciu pdvodnych puklin,
ktoré vapenec vyplha. Niektoré znich boli
paralelné s vrstevnatostou podlozného svetlého
vapenca.

b.) nad svetlymi krysStalickymi a cervenymi
vapencami anisu nasleduji v profile rdézno-
farebné (prevazne cervené) radiolarity (ladin —
Obr. 80-81). Ich kontakt spodloznymi vapen-
cami je vSak zakryty sutou a hlinou. Od roku
1973 sa predpokladalo, Ze ide o konkordantné
ulozenie, azda len s malym prerusenim sedi-
mentacie. Do6vodom k tejto domnienke bol po-
dobny sklon vrstiev v oboch ¢astiach profilu. Pod
sutovym pokryvom medzi tymito Castami sa
vSak podarilo odhalit’ pritomnost’ zelenkastych
jurskych bridlic, ¢o naznacuje, ze aniské vapence
a nasledujuce ladinské kremité vapence a radio-
larity st len blokmi (azda olistolitmi) v jurske;j
matrix. a pévodna predpokladana kontinuita pro-

the locality was mentioned in several supporting
publications. They did not, however, substan-
tially change the view from 1973 (Mock in
Mello, 1975; Mock, 1980; Bystricky, 1981;
Mello et al., 1983; Kozur & Mock, 1985). In
1992, the type section was re-examined at a
1:100 of scale and thorough sedimentological
and paleontological research was done. Its results
were published by Mock et al. (1998).

a.) The base of the section begins with thick
white crystalline Honce Limestone (most proba-
bly metamorphosed Steinalm Limestone) of the
Lower Anisian. In the upper part, the red shaly
intercalations of the Zarnov Fm. are present.
Their quantity increases upward, where a red
limestone appears, filling neptunian dykes in the
Honce Limestone. Locally, the Zarnov Lime-
stone contains angular clasts of the white crystal-
line limestone, documenting a disintegration of
the former shallow-water carbonate platform.
The red limestones are also recrystallized but less
extensively than the underlying pale marbles
(due to their different composition). The original
structure was preserved in only rare cases. They
represented biomicritic wackestones with fila-
ments and calcified radiolarians. Despite the
metamorphism, they yielded a rich Pelsonian
conodont fauna. The Pelsonian age was deter-
mined also for several layers of red micritic lime-
stone in the uppermost part of the white crystal-
line limestone block (its Lower Anisian age was
shown by the Pelsonian neptunian dykes and by
conodonts obtained from similar limestone types
in the Mel-1 borehole - Gaal in Straka et al.,
1984). In the upper part of the outcrop, the Pel-
sonian limestone is distinctly laminated. The
lamination indicates how were the fractures ori-
ented during deposition. Some of them were par-
allel to the bedding of the underlying pale lime-
stone.

b.) Above the white crystalline and red Anisian
limestones, radiolarites of various colours (pre-
dominantly red) follow in the section (Ladinian —
Fig. 80-81). Their contact with the underlying
limestone is, however, covered by debris and
soil. Since 1973, a conformable continuation was
assumed, though with a small gap. The main
reason of this opinion was the similar dipping of
both parts of the section. Under the debris cover
between these outcrops, however, greenish Juras-
sic shales were uncovered, which indicate that
the Anisian limestones and following Ladinian
siliceous limestones and radiolarites are just
blocks (maybe olistolites) in the Jurassic matrix
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filu bola narusend. Zavadzajuca podobnost’
sklonov tychto blokov bola zrejme spdsobena ich
prirodzenou orientaciou v olistostrome pozdiz ich
dlhSich osi definovanych vrstevnatostou. Je
mozné, ze vrchna Cast’ krystalického vapenca je
tiez tvorend niekolkymi blokmi oddelenymi
tenkymi polohami jurskych bridlic. Nie je tiez
vylicené porusenie mladSimi tektonickymi po-
hybmi. V pestrych radiolaritoch prevladaju
ruzové a Cervené farby. Medzi nimi sa vyskytuji
aj silicifikované hlbokovodné vapence, ktoré
Casto obsahuji vel'ké hl'uzy a polohy cervenych
rohovcov. V najniz$ej Casti bola vykopana vel'mi
kratka prieskumna §tolna, nakolko je tato Cast
tvorena tmavosivymi radiolaritmi s povlakmi Fe
oxidov. Na zaklade fauny radiolarii mozno radio-
larity zaradit’ do ladinu (Kozur et al., 1996).

c.) Medzi pestrymi radiolaritmi a nadloZnou
jednotkou je tenka poloha zelenkastého ilovca (0-
7 cm). Nad nou nasleduje olistostroma (6 m
v najvyssej Casti odkryvu) tvorena litoklastami
sivych zrnitych a rohovcovych vapencov
(velkost 10-30 cm). Nasiel sa aj ostrohranny
blok ¢erveného radiolaritu (velkost' 20x10 cm).
Olistostroma je velmi stlacend, s minimalnym
obsahom matrix, pripominajuca hrubozrnny
hl'uznaty vapenec. Vapencové klasty su zvycajne
polozaoblené, zatial ¢o klasty radiolaritov su
ostrohranné. V ¢asti, ktord ma hl'uznaty vzhl'ad
su klasty pravdepodobne tektonicky zaoblené. Z
pocetnych vzoriek sivych vapencov sa podarilo
ziskat’ karnska faunu konodontov, takze zdanlivo
$lo o normalnu stratigraficka sukcesiu nad ladin-
skymi radiolaritmi. Tato relativne tenka poloha
s olistolitmi smerom nadol naberd na hrubke az
do 3 m pri Upéti profilu. Zrejme aj vysSie zmie-
neny blok pestrych radiolaritov je len jednym
z komponentov tejto olistostromy.

d.) Vyssie, nad karbonatovou olistostromou sa
zvySuje podiel vapnitych bridlic (10 m) a
zmensuje sa podiel vapencovych olistolitov.
V niektorych z nich sa nasli karnické a norické
konodonty (Kozur & Mock, 1973; Mock in
Mello, 1975). Bridlice su vSak jurského veku, nie
vrchnotriasového (Kozur & Mock, 1973), alebo
ladinského (Planderova in Mello et al., 1983) ako
sa myslelo v minulosti. Bridlice si tmavé a vap-
nité (Obr. 82), miestami s nesuvislymi vrstvami
(nie olistolitmi) sivych a modrosivych vapencov
bez konodontov a bez akychkol'vek stratigraficky
vyznamnych fosilii. Tieto horniny, spolu
s bridlicami su pravdepodobne jurského veku.

e.) Sedimenty sivych vapnitych bridlic vo
vrchnej Casti profilu strieda hruby komplex
nevapnitych ilovcov, miestami s tenkymi polo-

and the formerly presumed continuity of the sec-
tion was unwarranted. The misleading similar
dips of the blocks most probably resulted from
their natural orientation in the olistostrome along
their longer axes determined by the bedding
planes. It is possible that the upper part of the
white crystalline limestone also consists of sev-
eral blocks separated by thin Jurassic shale inter-
layers. However, some tectonic disturbance by
younger tectonic movements is not excluded. In
the variegated radiolarites, pink and red colours
predominate. Among them, silicified deep-water
limestones also occur, frequently with big red
chert nodules or layers. In the lowermost part a
very short exploration gallery was excavated,
since this portion consists of dark grey radio-
larites with Fe oxide coatings. According to ra-
diolarian fauna (Kozur et al., 1996) the radio-
larites are Ladinian.

c.) Between the variegated radiolarites and the
overlying units, a thin intercalation of greenish
claystone occurs (0-7 cm). It is followed by an
olistostrome layer (6 m in the upper part of the
outcrop) composed of lithoclasts of grey, grained
and cherty Carnian limestones (10-30 cm size),
also an angular block of the red radiolarite
(20x10 cm in size) was found. The olistostrome
is locally strongly squeezed with a minimum
content of matrix, resembling a coarse nodular
limestone. As a rule, the limestone clasts are
subangular, whereas the radiolarite clasts are
angular. In the nodular-like portion, the clasts
were probably tectonically rounded. Numerous
grey limestone samples yielded Carnian cono-
dont fauna, hence a normal stratigraphic succes-
sion over the Ladinian radiolarites was inferred.
This relatively thin layer with olistolites thickens
downwards, reaching over 3 m at the foot of the
section. We infer that the aforementioned varie-
gated radiolarite block is also a component of
this olistostrome.

d.) Higher above the carbonate olistostrome,
the content of dark calcareous shales increases
(10 m) with decreasing quantity of the limestone
olistolites. In some of them, Carnian and Norian
conodonts were found (Kozur & Mock, 1973;
Mock in Mello, 1975). The shales are, however,
of Jurassic age, not Upper Triassic (Kozur &
Mock, 1973) or Ladinian (Planderova in Mello et
al., 1983) as was proposed in the past. They are
dark and calcareous (Fig. 82), even with discon-
tinuous layers (not olistolites) of grey and bluish-
grey limestones, free of conodonts or any strati-
graphically valuable fossils. These rocks, to-
gether with the shales, are inferred to belong alre-
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hami sivych a zelenosivych radiolaritov, ktoré
obsahuju  strednojusko-spodnooxfordské  ra-
diolariové asocidcie. NajspodnejSia cast’ tohto
suvrstvia je silne bioturbovana, ¢im hornina
nadobuda vzhlad podobny liasovym Skvrnitym
vapencom. V ilovcoch vystupuje 130 cm hruba
poloha (nie olistolit) tenkovrstevnatych radiolari-
tov. Ich radiolariova fauna indikuje stratigraficky
rozsah stredny bat az spodny kelovej (jednotkové
asociacie zon: U.A.Z. 6 - U.AZ. 7 podla na-
jnovsej zonacie Baumgartnera et al., 1995).
Najmlad$ia asociacia v oblasti obce Meliata sa
nasla v najvrchnejsej casti typového profilu (Ko-
zur & Mock, 1985) a patrila vrchnému keloveju
az spodnému oxfordu (Kozur et al., 1996). Tieto
radiolarity v typovom profile prekryvaju sivoze-
lenkasté az sivé, Casto zretene laminované bri-
dlice stenkymi polohami pieskovcov az mik-
rokonglomeratov podobnej farby. Mikrokon-
glomeraty pravdepodobne predstavuju vyplne
kandlov. Toto suvrstvie mozno eSte sledovat
dalsich 70 m. V ilovcoch sa vyskytuji aj laminy
s Fe-chloritom, ktoré s  zrejme  spité
s rovnovekou sopecnou aktivi-
tou.(pravdepodobne ide o slabo metamorfované
preplastky tufitov). V bridliciach sa tiez nasli
ichnofosilie (Helmintoides) a jeden problem-
aticky odtlacok fosilie (pravdepodobne zle
zachovany  amonit). Gradaéné  zvrstvenie
v pieskovcoch a mikrokonglomeratoch
naznacuje, ze suvrstvie je v normalnej vrstevnej
pozicii. Celé suvrstvie je takmer bez CaCO; a ma
znaky hlbokovodnej sedimentacie pod CCD.
V najvrchnejsich castiach profilu sa v bridliciach
vyskytuji polohy obohatené manganom, kde
Mn-oxidy tvoria konkrécie a preplastky.

Jursky komplex bridlic, aj ked prekryty
kvartérnymi sedimentami, pokrauje za a nad
typovym profilom severne, az po vrch Hamor.

Hlavny zdroj (main source): Mock et al. (1998).

ady to the Jurassic.

e.) Deposition of the grey calcareous shales in
the upper part of the section gives way to a huge
complex of non-calcareous claystones, in places
with thin layers of grey and greenish-grey radio-
larites. They contain radiolarian assemblages of
Middle Jurassic-Early Oxfordian age. The lower
part of this formation is extensively bioturbated,
which gives the rock appearance similar to the
Lower Jurassic spotted limestones. In the clay-
stones, a 130 cm thick layer (not olistolite) of
thin-bedded grey radiolarite occurs. Radiolarian
microfauna from radiolarites represent the strati-
graphic range of Middle Bathonian - Early Call-
ovian (Unitary Association Zone: U.A.Z. 6 -
U.A.Z. 7 according to the latest biozonation of
Baumgartner et al., 1995). The youngest assem-
blage of the Meliata village area was found in the
uppermost part of the Meliata Unit type locality
(Kozur & Mock, 1985) and was assigned to Late
Callovian-Early Oxfordian (Kozur et al., 1996).
These radiolarites in the type section are overlain
by greyish-green to grey, often distinctly lami-
nated shales with thin layers of sandstones to
microconglomerates of similar colour. The latter
probably represent shallow channel fillings. This
formation can be traced a further 70 m. In the
claystones, some Fe-chlorite laminae were found,
likely related to synchronous volcanic activity
(probably slightly metamorphosed tuffitic inter-
calations). Some trace fossils (Helmintoides) and
a problematic fossil outprint (probably of a
poorly preserved ammonoid) were also found in
the shales. Graded-bedding in the sandstones and
microconglomerates indicate that the formation
lies in a normal position. The whole formation is
nearly free of CaCOj; and has signs of deep-water
sedimentation below CCD. In the uppermost
portions of the section shale layers with higher
Mn concentrations (Mn-oxides forming nodules
and interlayers) occur in several horizons.

The Jurassic shale complex, covered with
Quaternary sediments, continues behind and
above the type profile northward as far as the
Hémor Hill.
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Obr. 80. Pohl'ad na typovu loka-
litu meliatskej jednotky — odkryv
v ladinskych radiolaritoch (prib-
liznd metraz 100-110 m z profilu
na obrazku ¢. 79).

Fig. 80. View on the Meliata Unit
type locality — exposure of
Ladinian radiolarites (approxi-
mately 100-110 m levels from the
section in the Fig. 79).

Obr. 81. Detailny pohl'ad na cer-
vené, hematitom impregnované
ladinské radiolarity.

Fig. 81. Detailed view on red, hema-
tite-impregnated Ladinian radio-
larites.

Obr. 82. Sivé strednojurské slienité a
ilovité bridlice v pokracovani profilu
(pribliznd metraz 60-70 m na obr. ¢.
79).

Fig. 82. Grey Middle Jurassic marly
to clayey shales in continuation of the
section (approximately 60-70 m levels
in the Fig. 79.).
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32. Bretka
GPS stiradnice (coordinates): N 48°29.349', E 20°20.583'

Na lokalite pod zrucaninou starého kostola
v centre obce Bretka (Obr. 83) vidno odkryvy
v transgresivnych zlepencoch, pieskovcoch a
detritickych pies€itych vapencoch vrchného
egeru — bretCianske vrstvy (Vass, 2002). Predsta-
vuju okrajova litostratigraficki jednotku lu-
Ceneckého suvrstvia. Nad nimi lezia pieséité
sliene (Sliry) luc¢eneckého suvrstvia (Obr. 84).
Sedimenty predstavuju vypli severného okraja
Rimavskej kotliny, ktora je suc¢ast'ou Juhosloven-
skej (Salgotarjanskej) panvy. Podlozie trans-
gresivnych sedimentov predstavuju triasové
vapence Slovenského krasu (silicika), ako aj
ofiolitova melanz meliatskej jednotky (v zareze
riecky Muran pod miestnym kupaliskom vidno
bloky serpentinitov, tmavych bridlic a radiolari-
tov meliatika). Z fauny boli v sedimentoch
vrchného egeru najdené lastarniky Chlamys mar-
telli, Chlamys rotundata, Chlamys oblitaguensis,
Chlamys decussata, Flabellipecten carryensis a
ustrice Ostrea (Pycnodonta) callifera,

brachiopody Terebratula hoernesi a fazonozky
Balanus concavus. Z foraminifer boli
Lepidocyclina
Miogypsina
1959).

zistené
(Nephrolepidina) morgani a
(Miogypsina) gunteri (Vanova,

Obr. 84. Pieskovce a drobnozrnné konglomeraty
bretCianskych vrstiev su prekryté piesCitymi
slienimi ($lirmi) luceneckého suvrstvia.

Fig. 84. Sandstones and fine-grained conglomer-
ates of the Bretka Member are overlain by sandy
marls (schliers) of the Lu¢enec Formation.

At the locality below ruins of an old church in
the centre of the Bretka Village (Fig. 83), out-
crops of Upper Egerian transgressive conglomer-
ates, sandstones and detritic sandy limestones are
visible. They represent the Bretka Member
(Vass, 2002), which is a marginal lithostrati-
graphic unit of the Lucenec Formation. These are
overlain by sandy marls (schliers) of the Lucenec
Formation (Fig. 84). The sediments represent a
filling of the northern margin of the Rimava De-
pression, which is a part of the South-Slovakian
(Salgotarjan) Basin. Basement of the transgres-
sive sediments is represented by Triassic Silicic
limestones of Slovak Karst, as well as by ophioli-
tic mélange of the Meliata Unit (in the alluvium
of the Muran River below the local open-air
swimming pool, blocks of Meliatic serpentinites,
dark shales and radiolarites are visible). From
fauna, the Upper Egerian sediments contained
bivalves Chlamys martelli, Chlamys rotundata,
Chlamys oblitaguensis, Chlamys decussata, Fla-
bellipecten carryensis and oysters Ostrea
(Pycnodonta) callifera, brachiopods Terebratula
hoernesi and cirripeds Balanus concavus. From
foraminifers, Lepidocyclina (Nephrolepidina)
morgani and Miogypsina (Miogypsina) gunteri
were described (Vanova, 1959).

Obr. 83. V centre obce Bretka pod zricaninou
kostola vystupuju transgresivne bretCianske
vrstvy egeru.

Fig. 83. In the centre of the Bretka Village, be-
low ruins of a church there is an outcrop of the
transgressive Egerian Bretka Member.
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33. Nizny Skalnik
GPS suradnice (coordinates): N 48°27'23.07", E 19°58'49.90"

Lokalita sa nachadza asi 900 m vychodne od
obce Nizny Skalnik, 400 m JJV od k. 378.7.
V opustenom dvojetdzovom odkryve vidno
uloZzeniny neogénneho vulkanosedimentarneho
komplexu. Vulkanicky komplex svojim vyvinom
reprezentuje externi zonu vulkanického aparatu
mimo vlastného vulkanického kuzela. Vulkan-
ické centrum mozno predpokladat’ v tzv. Vepor-
skom stratovulkane, ktory sa nachadzal v SirSom
okoli Fabovej hole, kde boli zistené pocetné sub-
vulkanické intruzivne telesd, dajky a neky.
Viacsina internych zoén vulkdnu vSak bola od-
stranena eréziou. V distalnej zone vulkanu su
povodné vulkanické vyvreté horniny a ich pyrok-
lastika prerabané a rozplavované vodnymi tokmi,
¢ize Struktiry hornin uz vykazuji znaky rie¢no-
jazernej sedimentacie, namiesto chaotického
ulozenia typického pre svahy vulkanu. Uvedeny
vulkanicky komplex je priradovany k druhej
andezitovej faze, povazovanej za vrchnobaden-
sku az spodnosarmatsku.

V spodnej etdzi lomu vystupuju polohy velmi
'ahko rozpadavych hnedozelenkastych
tufitickych pieskovcov, ktoré sa striedaji s polo-
hami svetlobéZzovych tenkovrstevnatych pi-
escitych ilovcov (Obr. 85). Hrubka jednotlivych
poloh kolide v rozmedzi 0,1-0,9 m. Uklon vrstiev
je 10° k VSV. Na vrstevnych plochach piescitych
ilovcov st zachované odtlacky flory. Vo vrchnej
etazi lomu vystupuju sivé tufy vykazujuce Sikmé
zvrstvenie a iné znaky rie¢neho transportu (Obr.
86). V l'avej Casti vystupuje aj balvanovita vypli
koryta horskej rieky (Obr. 87).

V dolnej etazi, v tufoch uloZenych v pokojom
jazernom prostredi sa nachadzaju casté zvysky
flory (Obr. 88). Z tejto lokality (ako aj z ne-
dalekej lokality VySny Skalnik) bola opisana
nasledovna flora: Equisetum parlatorii, Smylax
sp., Poacites sp., Cercidiphyllum crenatum, Jug-
lans accuminata, Cayra denticulata, Pterocarya
castaneifolia, Alnus crebrinervis, Carpinus
grandis, Carpinus kisseri, Betula prisca, Betula
macrophylla, Fagus herthae, Castanea atavia,
Ulmus longifolia, Zelkova zelkovaefolia, Zelkova
praclonga, Platanus platanifolia, Salix tenera,
Populus populina, Rosa sp., Robinia sp., cf.
Diospyros brachysepala, Cedrela caucasica,
Rhus pyrrhae, Vitis teutonica, Sapindus falci-
folius, Comus sp. Neboli najdené ziadne ih-
licnany. Celkova asocidcia je porovnatelna s
fosilnou flérou stredného a juzného Slovenska,
ako aj Madarska a naznacuje sarmatsky vek lo-

The locality is situated about 900 east of the
Nizny Skalnik Village, 400 m SSE from the
378.7 m elevation point. In an abandoned two-
floor quarry, Neogene volcano-sedimentary
complex deposits are visible. By its development,
the volcanic complex represents an external zone
of the volcano, outside the volcanic cone. The
volcanic centre can be presumed in the so-called
Vepor Stratovolcano, which was situated in
a wider vicinity of Fabova hol'a Hill, where nu-
merous subvolcanic intrusive bodies, dykes and
necks were found. However, most of the internal
zones of the volcano have been removed by ero-
sion. In the distal zone of the volcano, the origi-
nal effusive rocks and their pyroclastics are re-
worked and transported by water streams. Thus,
the rock textures already display signs of fluvial-
lacustrine deposition instead of chaotic deposi-
tion typical for slopes of volcano. The mentioned
volcanic complex is attributed to the second an-
desitic phase, which is considered to be Upper
Badenian-Lower Sarmatian.

In the lower floor of the quarry, layers of fri-
able brownish-green tuffitic sandstones occur,
alternating with pale-beige, thin-layered sandy
claystones (Fig. 85). Thickness of the individual
layers ranges between 0.1-0.9 m. Dip of the bed-
ding is 10° towards ENE. On the bedding planes
of the sandy claystones, outprints of floral rem-
nants are preserved. In the upper floor of the
quarry, grey tuffs are exposed, displaying cross-
bedding and other signs of fluvial transport (Fig.
86). In the left part of the quarry, bouldery filling
of a mountain-river channel is visible (Fig. 87).

In the lower floor of the quarry, in tuffs depos-
ited in quiet, lacustrine environment, frequent
plant remnants can be found (Fig. 88). At this
locality (as well as at a nearby Vysny Skalnik
locality) following flora was described: Equise-
tum parlatorii, Smylax sp., Poacites sp., Cer-
cidiphyllum  crenatum, Juglans accuminata,
Cayra denticulata, Pterocarya castaneifolia,
Alnus crebrinervis, Carpinus grandis, Carpinus
kisseri, Betula prisca, Betula macrophylla, Fagus
herthae, Castanea atavia, Ulmus longifolia,
Zelkova zelkovaefolia, Zelkova praclonga, Plata-
nus platanifolia, Salix tenera, Populus populina,
Rosa sp., Robinia sp., cf. Diospyros brachyse-
pala, Cedrela caucasica, Rhus pyrrhae, Vitis
teutonica, Sapindus falcifolius, Comus sp. No
conifers were found. The entire assemblage is
comparable with fossil flora of central and south-

81



kality.

ern Slovakia, as well as Hungary, and indicates
the Sarmatian age of the locality.

Hlavny zdroj (main source): Sitar & Dianiska (1979).

Fig. 86. V hornej etazi lomu vystupuju tufy vyka-
zujuce Sikmé zvrstvenie ainé znaky rie¢neho
transportu. Ide o pyroklastikda z distalnej zony
Veporského stratovulkdnu prepracované vodnymi
tokmi.

Obr. 85. Pohl'ad na dve etdZe opusten¢ho lomu
pri Niznom Skélniku. V spodnej etdzi vystupuji
tenkovrstevnaté biele tufy ulozené v jazernom
prostredi. Tufy obsahuju Casté zvysky sarmatskej
flory.

Fig. 85. View on two floor of the quarry near
Nizny Skalnik. In the lower floor, thin-bedded
white tuffs are present, which were deposited in
lacustrine environment. The tuffs contain fre-
quent remnants of Sarmatian flora.

Fig. 86. In the upper floor of the quarry occur tuffs displaying cross-bedding and other features of
fluvial transport. They represent pyroclastics from distal tone of the Vepor Stratovolcano reworked by

water streams.

Obr. 87. Balvanovita vypln koryta
horskej rieky zarezaného v lavej
Casti vrchnej etaze.

Fig. 87. Bouldery filling of
a mountain-river channel cut in tuffs
on the left side of the upper quarry
floor.
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Obr. 88. Odtlacky listov sarmatskych krytose-
mennych rastlin prevladaju medzi fosilnymi
nalezmi v dolnej etazi lomu.

Fig. 88. Sarmatian angiosperm plant outprints
dominate among the fossil findings from the lower
quarry floor.

34. Bulhary
GPS stiradnice (coordinates): N 48°17.435', E 19°51.885'

Cerova vrchovina je oblastou, kde st sustre-
dené mladé pliocénno-kvartérne vulkanity. Ide o
alkalicky bazaltovy vulkanizmus viazany na
plastovy diapir, ktory sa vyzdvihol pod panén-
skou panvou v zavereCnom S§tadiu jej vyvoja.
Vulkanizmus bol efuzivny, v podobe lavovych
pradov, alebo explozivny, vo forme maarov -
diatrém a pod. Lavové prudy, ktoré natiekli do
paleodolin su v sucasnosti pozitivne vyvetrané,
tvoria horské chrbty (pekny priklad inverzie
reliéfu) a davaju Cerovej vrchovine jej typicky
vzhlad. Hlavnymi horninami zastipenymi v
Cerovej vrchovine su olivinické alkalické ba-
zalty, ktoré Casto obsahuju xenolity plastovych
peridotitov (napr. na lokalite MaSkova). Na loka-
lite Bulhary mozno vidiet' viaceré prejavy tohto
neskorého bazaltového vulkanizmu.

V lome blizko obce Bulhary vidno intruziu la-
kolitového telesa bazaltu do vyplne maaru. Vypln
maaru (zvrstvené jemné az hrubozrnné palagoni-
tové tufy) je silno roz¢lenend a deformovana. Na
kontakte medzi intriziou a palagonitovymi tufmi
je tenka zona s peperitovymi a hyaloklastitovymi
brekciami. Nadlozny mladsi komplex sa sklad4 z
niekol’kych lavovych prudov, striedajacich sa s
palagonitovymi tufmi a tufovymi brekciami, co
naznacuje, Ze v tomto Stadiu iSlo o striedanie sa
surseyskych a strombolsko-havajskych erupcii.

Vo vyvoji maaru mozno rozliSit' nasledovné
stadia:

Cerova vrchovina Upland is a territory where
young, Pliocene/Pleistocene volcanics are con-
centrated. The volcanism is of alkaline basaltic
character, related to mantle-plume that rose up
under the Pannonian Basin in the late stages of its
development. The volcanism is either effusive,
forming lava-flows, or explosive, forming maars,
diatremes, etc. Lava flows that flew into pale-
ovalleys are now often positively weathered out
of the relief, form ridges (nice example of relief
inversion) and it gives to the Cerova vrchovina
Upland its typical appearance. The main rock
present are olivine-rich alkaline basalts that often
contain xenoliths of mantle peridotites (e.g. at
Maskova locality). At Bulhary locality, manifes-
tations of several phenomena related to this late
basaltic volcanism are visible.

Intrusion of a laccolite-like basaltic body into
maar filling is exposed within a quarry close to
the Bulhary village. The maar filing (stratified
fine- to coarse-grained palagonite tuffs) is
strongly distorted and deformed. At contacts of
the intrusion with palagonite tuffs there is a nar-
row zone with peperite and hyaloclastite brec-
cias. Overlying younger complex consists of
several lava flows alternating with palagonite
tuffs and tuff-breccias, implying alternating Surt-
seyan and Strombolian/Hawaiian type eruptions
at that stage.

The following stages can be distinguished in
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1. Pociato¢né Stadium formovania maaru sil-
nymi freatomagmatickymi erupciami vznik-
nutymi vplyvom kontaktu magmy s vodou na
baze podlozného terciérneho sedimentarneho
komplexu. V tomto $tadiu vyplh maaru predsta-
vuji jemno az hrubozrnné palagonitové tufy s
premenlivou primesou piesku a siltu.

2. Kontakt magmy s vodou v hibke ustal.
Nasledny vystup velkého mmnozstva bazaltovej
magmy do bazy vyplne maaru vyustil do vyt-
vorenia nepravidelného lakolitového intruziv-
neho telesa, ktoré sa silno vyklenulo a zdefor-
movalo predtym vytvorenu vypli maaru. Vodou
nasytené sedimenty maaru na kontakte s bazalto-
vou intruziou sposobili vytvorenie hyaloklasti-
tovych a peperitovych brekcii.

3. Prenikajuca intruzia bazaltového telesa mi-
estami prenikla cez vypln maaru a dostala sa do
priameho kontaktu s vodou maarového jazera,
¢im sa vytvorili hyaloklastitové brekcie, ktoré
vykazuji znamky varu a s nimi zviazané
freatické palagonitové tufy (podobné se-
kundarmym freatickym kuzel'om pozorovanym
pri prieniku lavy do plytkovodného prostredia).

4. Pokracujuci prienik bazaltovej magmy do
maaru, s pomerne plytkym a priestorovo
ohrani¢enym jazerom vyustil v tomto Stadiu do
niekol’kych cyklov surtseyskych a havajskych
typov erupcii, ¢o viedlo k vzniku sekvencie
striedajucich sa palagonitickych tufov, brekcii a
lavovych pradov.

5. Kone¢ny zanik maarového jazera vdaka
akumulacii sopecnych produktov viedol k hava-
jskému typu erupcii, ktoré vytvorili konecny
pokryvny horizont popola a utrzkov lavy.

Kalium-argonové datovanie bazaltovej intrazie
s inverznou magnetickou polaritou indikuje rano-
pleistocénny vek 1,60 + 0,15 miliona rokov
(izochrénny vek 1,47 + 0,31 mil. rokov), ¢o zod-
poveda chronu Cl, (1,07 -1,77 mil. rokov)
Berggrenovej paleomagnetickej skaly.

V doposial’ ¢innom lome sa t'azia bazalty ako
stavebny kameil. Bazalty maju miestami cibu-
Povita platiiovt odluc¢nost’ (Obr. 89). Najvyrazne-
jSie vidno tato odlucnost’ v Celnej stene lomu,
kde je bazalt v kontakte so starSou vypliou
maaru (Obr. 90). Tato odlucnost’ sa vyuziva pri
vyrobe dlazobnych kociek (Obr. 91). Bazalt byva
vacsinou masivny, avsak pri povrchu lavovych
pradov byva speneny az struskovity (Obr. 92.).
Dutiny v spenenej lave byvaju vyplnené zeolitmi,
chalcedénom, ¢i driizami aragonitu (Obr. 93.).

the maar evolution:

1. The initial maar formation by strong phrea-
tomagmatic eruptions related to a water/magma
interaction at the base of the underlying Tertiary
sedimentary complex. The maar filling of this
stage is represented by fine- to coarse-grained
palagonite tuffs with variable sand/silt admixture.

2. No more water/magma interaction at the
depth. A subsequent upheaval of a large volume
of basaltic magma to the base of the maar filing
resulted in the emplacement of irregular lacco-
lith-like intrusive body, strongly bulging up and
deforming pre-existing maar filling. The water-
saturated maar deposits caused formation of hya-
loclastite and peperite breccias at contacts of the
basalt intrusion.

3. The protruding basalt intrusive body in
places pierced through maar filling and went into
a direct contact with water in the maar lake, cre-
ating hyaloclastite breccias with the evidence of
boiling and related phreatic palagonite tuffs
(similar to secondary phreatic cones observed on
the lava flows entering a shallow water environ-
ment).

4. A continuing supply of basalt magma into
the maar, with a rather shallow and spatially lim-
ited lake at this stage resulted in several cycles of
the Surtseyan and Hawaiian type eruptions giv-
ing rise to a sequence of alternating palagonite
tuffs, breccias and lava flows

5. A final elimination of the maar lake due to
accumulation of volcanic products resulted in the
Hawaiian type eruptions giving rise to the cap-
ping horizon of cinder and spatter.

The K/Ar dating of basaltic intrusion with a
reverse magnetic polarity shows Early Pleisto-
cene age, equal to 1.60 = 0.15 Ma (isochrone age
1.47 £ 0.31 Ma), which corresponds to the Cl;
chrone (1.07 -1.77 Ma) of the Berggren's paleo-
magnetic scale.

In still active quarry, basalts are quarried as
building stone. They have locally onion-like,
platy disintegration (Fig. 89). The most expres-
sive onion-like disintegration is visible in the
main quarry wall, where the basalt is in contact
with earlier maar filling (Fig. 90). This disinte-
gration is utilized to make cobble-stone (Fig. 91).
The basalt is mostly massive, but near the lava-
flow surface it use to be foamy (Fig. 92) or
scabby. Voids in the foamy lava use to be filled
with zeolites, chalcedony, or aragonite druses
(Fig. 93.).
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Obr. 89. Celna stena lomu v Bulharoch
(stav z roku 2011) odkryvajuca cadiCovy
lavovy prad. ktory natiekol do doliny
vyhibenej v o nie¢o stariej tufovej vyplni
maaru. Charakteristickd je cibulovita plat-
nova odlu¢nost’ ¢adica, ktord je sposobena
rychlym chladnutim pridu od okraja
smerom ku stredu.

Fig. 89. Frontal wall of the quarry near Bul-
hary Village (state from the year 2011)
showing basaltic lava-flow that flew into a
valley eroded in somewhat earlier maar-
filling tuffs. Characteristic is onion-like
platy disintegration of the basalt which was
caused by rapid cooling of the lava-flow
from the margins towards the centre.

Obr. 90. Kontakt bazaltu
lavového pradu so starSou
tufovou vypliiou maaru.

Fig. 90. Contact of the basalt
lava-flow with older, tuff
maar filling.

Obr. 91. Platiiova odluc¢nost
cadiCa sa vyuziva pri vyrobe
dlazobnych kociek.

Fig. 91. Platy basalt disinte-
gration is utilized for produc-
tion of cobble stones.

85



Obr. 93. Dutina v bazalte se-
kundarne vyplnena druzou aragonitu.

Fig. 93. Void in basalt secondarily
filled with drusy aragonite.

Hlavny zdroj (main source): Vozar et
al. (2002).

Obr. 92. Spenena lava plnd dutin z
vrchnej Casti lavového pradu.

Fig. 92. Foamy lava full of voids from
the upper part of the lava flow.

35. Cakanovce
GPS suradnice (coordinates): N 48°12.734', E 19°48.464'

Lokalitu predstavuje opustena pieskovia
(chranena lokalita) na zapadnom okraji obce
Cakanovce pri romskej osade. V spodnej Gasti
odkryvu vidno $ikmo zvrstvené piesky oranzovej
farby (Obr. 94-95). Predstavujii vrchnu cast
plazovych dun jaloveckych vrstiev (vrchny eger-
spodny egenburg) ovplyvnenych aluvidlnymi
procesmi. Telesa dobre vytriedenych, miestami
glaukonitickych pieskov obsahuju Zelezité¢ konk-
récie a diagenetické Liesegangovo pruzkovanie.
Fosilne zvysky su zriedkavé; ob¢as mozno najst
zuby zralokov (Obr. 96). Povodné sedimentarne
textury st vytvorené sedimentaciou v prilivovych
pieskovcovych valoch. Kedze zvizky Sikmych
vrstiev poukazuji na severny smer pradenia, teda

The locality is represented by an abandoned
sand-pit (protected site) at the western margin of
the Cakanovce Village, near a gipsy settlement.

The lower part of the outcrop exhibits cross-
stratified sand of orange colour. It represents the
upper part of tidal dunes of the Jalovce Beds
influenced by alluvial processes (Upper Egerian-
Lower Eggenburgian). The well-sorted sand bod-
ies (in places with glauconite) contain ferrous
concretions, and diagenetic Liesegang’s banding.
Fossil remnants are rare; sometimes, shark teeth
can be found (Fig. 96). The original features of
deposition are given by the deposition in tidal
sand bars. As the cross-bedding bundles indicate
northward direction of the flows, i.e. towards the
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smerom k pobreziu, predpoklada sa, ze iSlo o
prilivové pradenie. Sedimentarne textiry su
velmi podobné usadenindm riecneho povodu,
avsak chybaju im nahor sa zjemnujuce telesa a s
nimi spojené¢ jemnozrnné sedimenty. Vysledné
sfarbenie sedimentu je dané povrchom pieskovej
sukcesie, ktory predstavoval povrch kontinental-
nej erodzie, ¢ize hranicu sedimentarnej sekvencie,
ktora bola postihnuté aluvidlnymi procesmi.

Nadlozna sedimentarna sekvencia (odkryta
v zéreze cesty) odraza nahle prehibenie sedimen-
tatného prostredia indikované faciami ot-
voreného mora. Tie su zastipené sivymi az
zltkastosivymi  vapnitymi ilmi a siltami (Obr.
97), ktoré su prevrstvené distalnymi turbidi-
tickymi pieskami cakanovskych vrstiev. Ide
o Casovy a facidlny ekvivalent szécsénského §liru
v Mad’arsku. Pelagické sedimenty obsahuju
bohatt faunu foraminifer a miakkysov.

Vo vrchnej pieskovni vystupuji bezstruktirne
telesa pieskovcov so zriedkavymi zvysSkami
schranok plytkovodnych lastirnikov a chod-
bickami koérovcov - Ophiomorpha. Pobrezné
piesky, ktoré wvznikli gravitatnym tokom
naznacuju splytCovanie sedimentacnej oblasti
pod vplyvom rastucej delty. Nazyvaju sa
lipovianske piesky.

Po usadeni ¢akanovskych vrstiev sa v otnangu
more uplne stiahlo z oblasti a izemie sa zmenilo
na Siroké primorské niziny, cez ktoré tiekli vel'ké
rieky do ned’alekého mora. Rieky unasali so se-
bou znaéné mnozstvo Strkov zo severne
leziaceho, mierne vyc¢nievajiceho Slovenského
Rudohoria. Takéto strky vystupuji v opustenej
Strkovni pod sedlom. Nachadzaju sa v nich dobre
opracované obliaky kremena, kremenca, granitu,
bazickych a metamorfovanych hornin, ktoré
naznaGuju dlhsi transport. Strky su miestami
imbrikované. Smer ukladania je v tomto pripade
juhozapad, teda do vtedajsicho mora. V Strkovni
je zachované koryto vtedajSej rieky, vyplnené
Strkmi, ktoré lezia na pieskoch (Obr. 98). V nad-
lozi strkov st ily. Piesky sa usadili taktiez na
Sirokych nivach riek, obvykle ked’ voda prerazila
valy na okrajoch koryta a zaplavila celtl nivu. V
pieskoch sa vyskytuji aj pripady Sikmého
zvrstvenia; sklony tychto vrstiev smeruju na JZ.

Dalej po polnej ceste v blizkosti sedla sa v
zareze cesty objavuju aj vrstvy fialovych a ze-
lenkastych ilov. St to pozostatky jazernych usa-
denin. ISlo o vécSie jazero, do ktor¢ho boli
splavené rastlinné zvysky

Na zapadnom svahu kopca Kévago, v spodnej
Casti malého lomu vystupuje ryodacitovy tuf.
Nad nim lezia Zltohnedé piesky, v spodnej Casti s

shore, it is supposed that they represent marks of
the tidal currents. The sedimentary structures are
very similar to the deposits of fluvial origin,
however there are missing fining-upward bodies,
and associated fines. The final colour of the
sediment results from the upper surface of the
sand succession, which represented a subaerial
erosional surface, i.e. depositional sequence
boundary, being a subject of alluvial processes.

The superposed depositional sequence (out-
cropping in the road cut) reflects a rapid deepen-
ing of the sedimentary area, mirrored by the
deposition of open-marine facies. It is repre-
sented by grey to yellowish-grey calcareous clay
and silt (Fig. 97), intercalated by distal turbiditic
fine-grained sand of the Cakanovce Beds - tem-
poral and facies equivalent of the Szécsény
Schlier Formation in Hungary. These offshore
deposits are rich in foraminiferal and molluscan
fauna.

In the upper sand quarry, structureless sand
bodies occur with scarce remnants of shallow-
water bivalve shells and Ophiomorpha burrows.
This mass-flow originated shore face sand docu-
ments a shallowing of the depositional area be-
yond a deltaic inflow. It is called the Lipovany
Sand.

After deposition of the Cakanovce Beds, the
sea completely retreated from the area during
Ottnangian and the territory has changed into
wide, maritime plains, which were crossed by
large rivers flowing to the nearby sea. The rivers
carried considerable amount of gravels from
northward situated, slightly elevated Slovak Ore
Mountains. Such gravels occur in an abandoned
gravel-pit below the saddleback. They contain
well-rounded pebbles of quartz, quartzites, gran-
ites, basaltic and metamorphosed rocks which
indicate a longer transport. The gravels are some-
times imbricated. Direction of deposition in this
case is towards SW, i.e. to the contemporary sea.
In the gravel-pit, a river channel is preserved,
filled with gravels that overlie sands (Fig. 98)
and are themselves overlain by clays. The sands
also deposited in wide alluvial plains, usually
when water broke through bars on the banks and
flooded the whole plain. The sands also display
some cases of cross-bedding, with bedding dip-
ping southwestward.

Further along the field road, near the saddle-
back, beds of violetish to greenish clays appear in
the roadcut. They are remnants of lacustrine
sediments. They belonged to a greater lake, into
which also plant remnants floated.

On the western side of the Kévago Hill, in lo-
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60 cm hrubym slojom hnedého uhlia. Piesky
patria do potorskych vrstiev salgoétarjanskeho
suvrstvia (otnang). V tejto oblasti sa zachovali
vd’aka ned’alekému bazaltovému pokryvu, ktory
ich v minulosti zachranil pred Gplnym eréznym
odnosom. Z troch uholnych slojov potorskych
vrstiev sa na tejto lokalite zachoval vrchny sloj
(Obr. 99). Uhol'né sloje sa vytvorili v moc¢aristom
prostredi, v ktorom sa vd’aka subtropickym kli-
matickym  podmienkam nachadzala bujna
vegetacia. Uhlie pri Cakanovciach vdaka

prepaleniu bazaltom ma vysoku kvalitu, ktora sa
rovna ¢iernemu uhliu. Uhol'ny sloj v lome byva
obvykle zakryty sutinou, avSak na povrch vy-
chadza aj dalej v oblasti kutacich $tolni na
zépadnom svahu kopca.

Obr. 95. Plazové piesky vo
vrchnej Casti obsahuju casté
Sikmé zvrstvenia s velkym
uhlom lamin, ¢o naznacuje, ze
ide o vetrom naviate pieskové
duny z vrchnej Casti plaze.

Fig. 95. Upper part of the beach
sands displays high-angle cross-
beddings indicating that they
represent aeolian dunes depos-
ited in the upper part of the
beach.

wer part of a small quarry, rhyodacitic tuff crops
out. The tuff is overlain by yellowish-brown
sands, with 60 cm thick brown-coal seam in
their lower part. The sands belong to Potor
Member of the Salgoétarjan Formation (Ottnan-
gian). They were preserved in this part due to
nearby basalt cover, which preserved them from
total erosion. From three coal seams, only the
topmost one was preserved at this locality (Fig.
99). The coal seams formed in a swampy envi-
ronment with rich subtropical vegetation. The
coal near Cakanovce is of high quality (ap-
proaching to the black-coal quality), because of
thermal maturation due to the basalts. The coal
seam in the quarry use to be covered by debris
but it outcrops also in prospection galleries on
the western slope of the hill.

Obr. 94. Plazové piesky
vrchného egeru az spodného
egenburgu (jalovecké vrstvy)
na lokalite Cakanovce.

Fig. 94. Upper Egerian-Lower
Eggenburgian beach sands
(Jalovce Beds) at the Caka-
novce site.
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Obr. 97. V zareze cesty nad chranenym
profilom vidno odkryvy Slirov, ktoré
nazna¢uju prehibenie sedimentaéného
prostredia.

Fig. 97. In the roadcut above the pro-
tected section, schlier outcrops appear,
indicating deepening of the sedimentary
area.

Zdroj (source): Vozar et al. (2002), Jelen et al. (2009).

Obr. 96. Zuby zralokov predstavuju zriedkavé fosilne
nalezy z plazovych pieskov.

Fig. 96. Shark teeth represent rare fossil findings from the
beach sands.

Obr. 98. Vyssie po ceste v opustenej piesk-
ovni vidno plazové piesky narezané Strkmi
riecneho koryta. Ide o sedimenty uloZené po
ustupe mora z tejto oblasti v otnangu.

Fig. 98. Higher along the road, in an aban-
doned sand-pit, the beach sands are cut by
river-channel gravels. They represent sedi-
ments deposited after the sea retreat from this
area in Ottnangian.

Obr. 99. Dva z troch zachovanych tenkych
uhol'nych sloji potorskych vrstiev (otnang) na
zapadnom svahu kopca Kdvago.

Fig. 99. Two of three preserved thin coal

seams of the Potor Beds (Ottnangian) on the
western slope of the Kévago Hill.
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