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Genéza strednojurskych brekcii v devinskej jednotke Malych Karpat
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Genesis of the Middle Jurassic breccias in the Devin Unit of the Malé Karpaty Mts.

Devin castle rock in the Malé Karpaty Mts. mostly consists of the Ple$ Breccia Fm. (Michalik,
1984) composed of Triassic and Lower Jurassic carbonate rock debris. Clasts analysis indicates
that they were derived from shallow water facies of Triassic carbonate platform. In the contrary,
less frequent Rhaetian and Lower Jurassic rocks are of open neritic character. Consequently, the
Devin Unit of Tatricum subsided at the end of Norian, prior to deposition of the Rhaetian rocks.
The presence of typically “Tethyan” brachiopods found in several Liassic limestones clasts proves
the Mediterranean character of this fauna, what contradicts with the character of an isochronous
associations from adjacent Kuchyra Unit of the Tatricum, or from the Vysoka Unit of Fatricum in
the Malé Karpaty Mts. The Ple$ Breccia accumulated on the foot of synsedimentary active fault
escarpment of the Tatric Unit border at the beginning of Middle Jurassic. Both, the destruction of
sedimentary sequence in adjacent Tatric zone and creation of depositionary space for breccia
were caused by tension at the border of arising Penninic Rift.
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Geologicky uvod

Celnu &ast bratislavského prikrovu tvori fylitovy
plast alochtonneho granitoidového masivu s ob&asnymi
prienikmi aplitov a pegmatitovych hornin (Kovac etal., 1991;
PlaSienka et al., 1991; PlaSienka, 1999). Najstarsim ¢lenom
mezozoickej pokryvnej sedimentarnej sekvencie su slabo
odkryté devinske vrstvy, vychadzajice blizko vychodnej
brany hradu Devin. Tvori ich komplex sivozelenkastych
zlepencov az brekcii s ulomkami granitov, zilného kremenia,
fylitov, pestrych bridlic a bazickych vulkanitov. Ich vek
pokladaju Vozarova a Vozar (1988) za permsky.

Spodnotriasovy komplex, patriaci luzrianskému
suvrstviu, tvori vrcholovu ¢ast Devinskej Kobyly i pahorku
Devinskeho hradu (obr. 1). Sklada sa z kremennych
pieskovcov s celistvym az sklovitym tmelom a okruhliakmi
bieleho zilného kremenfia, ruzovkastého ryolitu a Ciernych
turmalinovych hornin (MiSik a Jablonsky, 1978; MiSik,
1986). Na tychto odolnych horninach bol postaveny
Garajovsky palac.

Studna a priekopa, oddelujuca devinsku citadelu
od vlastného hradu, boli vth'bené v ,kampilskych®
zltkastosivych ilovitych bridliciach. Pod mostikom cesty
na citadelu v ich nadlozi vystupuju strednotriasové
dolomity. Su to tenko doskovité sivé az tmavosivé drobivé
karbonaty s bituminéznym zapachom a nevyraznymi
ilovitymi medzivrstvickami. Ich vrchna ¢ast je zmenena na
monomiktnu dolomitovu brekciu, tvoriacu vychodné Upéatie
hradnej skaly (obr. 2b). Na svahoch Devinskej Kobyly
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je zachované suvrstvie gutensteinskych vapencov. Su to
tmavé bitumindzne horniny ¢asto laminované (striedaju sa
tenké laminky jemno detritickych a mikritovych vapencov),
Casté su gradované brekciovité polohy (obr. 5). Pritomnost
tychto hornin v klastoch pleSskej brekcie v devinskom brale
indikuje, ze gutensteinské suvrstvie malo poévodne vacsie
plosné rozSirenie a do znacnej miery podlahlo neskorse;j
(spodnojurskej) erézii. Erdzia postihla komplex karpatského
keuperu. Nélez klastov vapencov s rétskou faunou, ktoru
opisali Kochanova et al. (1967), sa predbezne nepodarilo
zopakovat.

Na dolomitovej brekcii erozivne spociva polymiktna
plesskéa brekcia (Michalik, 1984), pozostavajuca z rozlicne
velkych klastov (s rozmermi od niekolkych centimetrov do
piatich — Siestich metrov). Tato brekcia tvori morfologicky
najproduktivnejsiu Cast telesa hradného kopca, nesucu
citadelu hradu (obr.2a; Baliak et al., 1997; Pipik et al., 2004).
Pod bazou brekcie mozno pozorovat vymole i rozli¢ne
hiboko do podlozia zasahujuce klastické dajky. Jednotlivé
klasty brekcie su tvorené sivym dolomitom, dolomitovymi
laminitmi, dolomitizovanymi vapencami s pseudomorfami
po krystaloch sadrovca, sivymi lumachelovymi vapencami,
rohovcovymi a fosfatizovanymi vapencami, zriedkavo
dokonca speleotémami (Misik, 1980). Kochanova et al.
(1967) opisali z tejto brekcie nalez klastov biomikritového
vapenca s rétickou faunou lasturnikov a foraminifer,
Rakus (1996) klasty s fosfatizovanymi vrchnoliasovymi
amonitmi. V klastoch tmavosivého biomikritového
vapenca sa nasla liasova fauna brachiopddov (Michalik
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et al.,1994) mediteranneho typu. Michalik (1984) stotoznil
teleso brekcie s pleSskou brekciou toarského veku, ktora
vznikala tahovym namahanim okraja centralnokarpatskej
mikroplatne pri otvarani penninského riftu na rozhrani
spodno- a strednojurského obdobia.

Makroskopické Studium textur brekcie naznaduje, ze jej
material sa tvoril pocas zlozitého, viachasobného procesu.
Na vrchole citadely brekciu roztina niekolko Strbinovitych
rozsadlin, vyplnenych miocénnym pieskom. Horninové
ulomky v odliSnych Castiach telesa brekcie maju odlisné
zlozenie, velkost aj opracovanie. Viaceré klasty boli
druhotne dolomitizované (menej Casta je silicifikacia).
Tmel medzi klastmi je obvykle slienity, karbonatovy,
zriedkavejsie dolomitizovany, niekedy pozostavajuci len
z drobnej drviny rozruSenych klastov. Pozorovanie
z odkryvov na svahu Devinskej Kobyly v niektorych

pripadoch dokonca poukazuje na ,vstrekovanie” jemného
tmelu do dutin medzi klastmi pod hydraulickym tlakom
(obr. 3b). Takyto proces nasvedCuje preskupovaniu
materidlu vnutri objemnejsieho skizového telesa. Castejsie
v8ak mozno najst matrix s lamindrnym usporiadanim
alebo s viac-menej zretelnou gradéciou drobnych klastov,
poukazujucou na postupnu depoziciu zmesi ulomkov
a kalu z volného sedimenta¢ného priestoru.

Studium karbonatov v mikroskope
s katédovou luminiscenciou

Luminiscencia karbonatov je vyhodnou poméckou
v pripadoch, ked rekrystalizacia Cistych karbonatov,
pripadne ich dolomitizacia do znacnej miery zotrela
pbévodné Struktdry horniny (Sotak a Lintnerova, 1994).
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Obr. 2a. Pohlad od sutoku Dunaja a Moravy na devinske bralo,
tvorené pleSskou brekciou.

Fig. 2a. View on the Devin castle rock formed by the Ple$ Breccia
from the confluence of the Danube and Morava rivers.

Obr. 1. Geologicky rez ¢elnou ¢astou
devinskej jednotky medzi Devinom
a Devinskou Novou Vsou (podla
Plasienku, 1999, upravené).
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Fig. 1. Geological cross-section
across frontal part of the Devin Unit
between Devin and Devinska Nova
Ves villages (after Plasienka,1999,
adapted).
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Obr. 2b. Pohlad na citadelu Devinskeho hradu od Garajovského
palaca (k vychodu). Spodnu cast steny brala tvori dolomitova
brekcia, vrchnu plesska brekcia.

Fig. 2b. View on the Citadella of the Devin castle rock from the
Garay Palace (eastward). Lower part of the rock wall consists of
dolomite breccia, the upper part is of the Ple$ Breccia.
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Machel (1986) Studoval mikrostruktiry dolomitov
a vapencov v indukovanom svetle v luminiscenénom
mikroskope. Cisté karbonaty nesvetielkuju, katédovu
luminiscenciu vyvolava az primes manganu, zeleza
a olova v pevnom roztoku. Jednotlivé primesi pritom
zohravaju bud ulohu vyvolavacov (aktivizatorov),
senzitizérov alebo zhasacov (quenchers) luminiscencie.
Hoci obsah tychto primesi nemusi byt vzdy primarny
(mohli sa do horniny dostat az pri cementacii, ba niekedy
az druhotne s hydrotermalnymi fluidmi), ich Stidium méze
prispiet k zviditelneniu nevyraznych primarnych textur,

k interpretacii diagenézy alebo hydrotermalnych pro-
cesov. Ten Have a Heijnen v roku 1985 experimentalne
zistili, Zze uz 15 ppm primesi manganu v karbonate
vyvolava luminiscenciu.

Soreghan et al. (2000) odliSili produkty dolomitizacie
vznikajuce dvomi odliSnymi procesmi. Prvy z nich
reSpektuje primarne zloZenie, zachovava pseudomorfy
povodnej stavby a ¢asto postihuje najma peritidaine facie.
Dolomitizacia prebehla v ranej faze diagenézy, hornina
obsahuje vela Sr, Na a len malo Zeleza a manganu. Druhy
typ prebiehal v neskorSej faze diagenézy a postihol najméa

Obr. 3a. Makrofacie triasovych vapencov a dolomitov.

Fig. 3a. Macrofacies of Triassic limestones and dolomites.

Obr. 3b. PleSska brekcia s ,hydraulicky“ nastrekovanou a s grada¢ne vrstvenym
matrixom. Obidve snimky: svah Devinskej Kobyly nad zahradkarskou koléniou.

Fig. 3b. Ple$ Breccia with “hydraulically” injected and graded matrix. Both
photographs are from the southern slope of the Devinska Kobyla Hill above

a gardening colony.
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Obr. 4. Mikrofacie pleSskej brekcie v optickom (vlavo) a katédovo-
-luminiscenénom mikroskope (vpravo). Klasty karbonatov maju
zachované priméarne oolitické, biogénne a biooklastické textury.
Citadela Devinskeho hradu.

Fig. 4. Microfacies of the Ple$ Breccia in optical (left) and in cathode
luminiscent microscope (right): carbonate clasts with preserved
primary oolitic, biogene and biooclastic textures. The Citadella rock
of the Devin Castle.

Casti sekvencie blizko sekvenénych hranic bez selektivity
horninového zlozenia. Produktom je zrnity dolosparit bez
zachovanych primarnych textur, obsahujici malo Na a Sr
a pomerne vysoky obsah Zeleza.

Halden et al. (2004) skumali pod luminiscenénym
mikroskopom rybie otolity z jazera Eden Lake v Manitobe.
Zistili, ze fosforeskujuce vrstvicky v rezoch ich kalcitovej
steny spOsobuje primes prvkov vyluhovanych z monzoni-
tovych telies, vychadzajucich na dne jazera: samarium
spOsobuje Cervené, stroncium oranzové a mangan
Zltozelené svetielkovanie kalcitu.

Chocquette a Hiatt (2008) sa zaoberali $tadiami tvorby
cukrovitych dolomitov. Dolomitizacia bola len kratkodobou
udalostou porovych fluid, spatou s eustatickou zmenou
hladiny mora. Predchadzala vlastnej cementacii okolo zfn
substratu (coarsening), splyvaniu kortexovych narastov
(induration), nez cement vyplnil cely priestor poérov
(occlusion). Mikrocementaciu mohla urychlit meteoricka
voda, najma v miernych zemepisnych Sirkach.

Pri luminiscenénom S§tuddiu spodnokriedového
vapencového suvrstvia Chachao v argentinskej panve
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Obr. 5. Mikrofacie pleSskej brekcie v optickom (vlavo) a katédovo-
-luminiscenénom mikroskope (vpravo). Citadela Devinskeho hradu.

Fig. 5. Microfacies of the Ple§ Breccia in optical (left) and in
cathode luminiscent microscope (right). The Citadella rock of the
Devin Castle.

Neuquén rozliSili Palma et al. (2008) v ustricovych laviciach
tri tadia diagenézy. Ranodiagenetické Stadium sprevadzala
mikritizacia a subsolucia alochém. Ranocementa¢na faza
prebiehala v morsko-freatickych podmienkach, mikrit
bol zatlaCany izopachyalnym cementom. Koncentrické
svetielkujuce pruhy indikuju premenlivost prinosu Mn
a Fe. Kalcitové granuly a findlny syntaxialny cement
vznikali v meteoricko-freatickych podmienkach pocas
neskorodiagenetického Stadia.

Rozbor klastov pleSskej brekcie

Mikroskopické Studium klastov pleSskej brekcie pod
luminiscenénym mikroskopom indikuje viacnasobné
postihnutie hornin tlakovymi deformaciami a vytvaranie
sukcesivnych generécii kalcitovych vyplni.

Vyznamnu skupinu klastov tvoria ulomky karbonatov
so zachovanou vnutornou stavbou (obr. 4). Patria sem
oolitické vapence (oosparity), bioklastické vapence
(biosparity), pelsparity i vapence s hojnymi hluzkami rias.
Karbonaty postihla rana selektivna dolomitizacia (facies



J. Michalik a J. VIcko: Genéza strednojurskych brekcii v devinskej jednotke Malych Karpat 133

Obr. 6. Mikrofacie pleSskej brekcie v optickom (vlavo) a katédovo-
-luminiscenénom mikroskope (vpravo). Citadela Devinskeho hradu.

Fig. 6. Microfacies of the Ple$ Breccia in optical (left) and in
cathode luminiscent microscope (right). The Citadella rock of the
Devin Castle.

selective dolomitization, cf. Soreghan et al., 2000), typicka
pre peritidalne a plytké neritické facidlne zény. Povodna
hornina ma nizku luminiscenciu, vrstvicky ooidov maju
oranzovu farbu. Tmel medzi klastmi v8ak svieti jasne
oranzovo az ¢erveno (€o podla kritérii Haldena et al., 2004,
poukazuje na zvySeny obsah Sr).

Obrazok 5 ilustruje skupinu hornin postihnutych
ranou cementacnou fazou dolomitizacie (sensu Palma et
al., 2008). V p6vodnej hornine v podmienkach morského
freatického prostredia vznikali dutinky, neskdr postupne
vypifiané izopachovym cementom. Druzy cementadného
novovznikajuceho karbonatu i zilky, ktoré ich pretinaju,
maju oranzovu luminiscenénu farbu (Machel, 1986 alebo
Granier a Staffelbach, 2009 tvrdia, Zze v tomto Stadiu
ju vyvolava primes Mn, Fe a Sr).

V pokrocilejSom §tadiu dolomitizacie (obr. 6, 7) sa
kortexové narasty postupne kombinovali a uzatvarali
zvySkové pory (Choquette a Hiatt, 2008). Freaticky
syntaxialny cement ziari oranzovo az jasne Cerveno, zonalne
pruhovanie vytvarajuce vzor ,psich zubov® prezradza
spbsob dorastania klencovych krystalov karbonatu do
volného priestoru v dutindch a puklinach horniny.

Obr. 7. Mikrofacie pleSskej brekcie v optickom (vlavo) a katédovo-
-luminiscenénom mikroskope (vpravo). Citadela Devinskeho hradu.

Fig. 7. Microfacies of the PleS Breccia in optical (left) and in
cathode luminiscent microscope (right). The Citadella rock of the
Devin Castle.

Brachiopoddy z klastov pleSskej brekcie

Michalik (in Michalik et al., 1994) opisal nalezy
brachiopdédov zo Styroch tatridnych lokalit (Ples, Staré
Hlavy a Ostry vrch v kuchynskej jednotke a Devin
z devinskej jednotky) Malych Karpat. Dva bloky spadnuté
zo zapadnej steny devinskej hradnej skaly pozostavali
z tmavohnedosivého jemno biosparitového vapenca
a obsahovali 82 zvySkov schranok druhu Securithyris
adnethensis (Suess) a dva zvySky schranky druhu
Linguithyris aspasia (Meneghini) (obr. 8).

Pritomnost tychto typicky ,tetydnych® foriem (VOrds,
1977, 1982, 1984) vo faune brachiopdédov z klastov
pleSskej brekcie sved¢i o jej mediterannom charaktere.
Spominany autor radil asociacie z kosteleckého ,bradla“
(Siblik, 1966) a z vysockej jednotky krizrianského
prikrovu Malych Karpat (Pevny, 1964) k eurdpskej
paleobiogeografickej provincii. Je zaujimavé, ze aj
asociacie z lokalit v kuchynskej jednotke (Michalik et
al., 1994) maju podobny ,eurdopsky“ charakter, kym
brachiopddy z devinskej skaly (asociacia Securithyris
— Linguithyris) sa od nich ostro odliSuju.
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Obr. 8. Mediteranne brachiopddy z klastu spodnojurského vapenca
pleSskej brekcie v zapadnej stene citadely devinskej skaly. a — e
— Securithyris adnethensis (Suess); f — h — Linguithyris aspasia
(Meneghini). Foto V. Simo.

Fig. 8. Mediterranean brachiopods from the Lower Jurassic
limestone clast of the Ples Breccia from the western rock wall of the
Devin Castle Citadella. a — e — Securithyris adnethensis (Suess);
f —h — Linguithyris aspasia (Meneghini). Photo by V. Simo.

Zavery

Rozbor klastov pleSskej brekcie poukazuje na ich
pévod zvacsa z plytkovodnych &asti triasovej karbonatovej
platformy. Na rozdiel od nich, vzacnejSie rétické
a spodnojurské horniny pochadzaju uz z otvoreného
neritika. V devinskej jednotke tatrika teda prvé prehibenie
prebehlo koncom néru, eSte pred sedimentaciou rétskych
vapencov.

Teleso pleSskej brekcie sa akumulovalo na upéati
synsedimentarne formovaného zlomového zrazu na okraji
tatrika zaciatkom strednej jury, tesne po toarku. Destrukciu
sedimentarnej sekvencie v prilahlych zénach tatrika
a vytvorenie depozi¢ného priestoru pre brekciu vyvolali
tenzné napatia na okraji vznikajuceho peninského riftu.

Pritomnost typicky ,tetydnych® foriem vo faune
brachiopddov svedéi o jej mediterannom charaktere, ¢o je
v rozpore s rovnovekou asociaciou z kuchynskej jednotky
tatrika, Ci vysockej jednotky fatrika z Malych Karpat, ktora
by mala byt typicky ,eurépska®
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Genesis of the Middle Jurassic breccias in the Devin Unit
of the Malé Karpaty Mts.

Geology

The frontal part of the Bratislava Nappe is build up of the
phyllite cover of allochthonous granitoid massif with sporadic
dykes of aplites and pegmatites (Kovac et al., 1991; PlaSienka et
al., 1991; PlasSienka, 1999). Imperfectly exposed Devin Formation
outliers cropping out near eastern gate of the Devin Castle are
the oldest member of the Mesozoic sedimentary cover sequence.
They consist of grey-greenish conglomerates and breccias with
clasts of granite, vein quartz, phyllite, variegated shales and basic
volcanites. Vozarova and Vozar (1988) supposed their Permian
age.
The Lower Triassic complex, belonging to the Luzna Formation,
build the summit part of the Devinska Kobyla Hill, and the Devin
Castle Hill, as well (Fig. 1). It is composed of quartzose sandstones
with fine-grained to glassy quartz matrix which contains pebbles
of white vein quartz, rosa rhyolite and black turmalinic rocks (MiSik
and Jablonsky, 1978; Misik, 1986). The middle-age Garay Palace
was founded on these resistant rocks.

The well and trench, separating majestic Devin Citadella from
the proper Castle, have been excavated in “Campilian” yellow-grey
claystones. Below the bridge, Middle Triassic Ramsau Dolomite
crops out in the trench. It is represented by the thin layered grey
to dark grey crumbling carbonates with smell of bitumen and with
inexpressive clayey interlayers. The upper part is transformed into
monomict dolomite breccia, building eastern slope of the Citadella
rock (Fig. 2b). The Gutenstein Limestone Formation crops out on
opposite slopes of the Devinska Kobyla Hill. It is represented by
the dark bituminous rocks, often with lamination (alternation of
thin fine detrital and micritic limestone). Graded fine breccia layers
occur frequently (Fig. 3a). The presence of these rocks in clasts
of the Ple$ Breccia indicates that the Gutenstein Formation had
originally much greater extent, being considerable eroded during
Early Jurassic. This erosion completely removed the Carpathian
Keuper complex strata.

Dolomite breccia is non-conformably covered by the polymict
Ples Breccia (Michalik, 1984), consisting of clasts of various size
(several centimetres to five-six meters). This breccia builds up the
most morphologically eminent part of the castle hill, occupied by the
Citadella (Fig. 2b; Baliak et al., 1997; Pipik et al., 2004). Erosional
groves up to variously deep neptunian dykes are observable below
the breccia base. Individual clasts are formed by grey dolomite,
dolomite laminite, dolomitized limestone with pseudomorphoses
after gypsum crystals, grey shelly limestone, cherty and
phosphatized limestone, sometimes even by speleothems (Misik,

1980). Kochanova et al. (1967) described finding of biomicrite
clast with remnants of Rhaetian bivalves and foraminifers. Rakus
(1996) found clasts with phosphatized Upper Liassic ammonites.
Up to now, we failed to duplicate finding of limestone clasts with the
Rhaetian fauna, but, instead, we (Michalik et al., 1994) revealed
the Lower Jurassic brachiopods of the Mediterranean type (V6ros,
1977, 1982) in clasts of the dark grey biomicrite from the western
rock wall. Michalik (1984) identified the breccia body with the Ples
Breccia of Toarcian age, which originated during the Early/Middle
Jurassic tensional stress of the Central Carpathian microplate due
to opening of the Penninic Rift.

Macroscopic study of the breccia textures indicates, that
it was generated by complicated, multiplicated process. The
Citadella top is dissected by several crevices filled by Miocene
sand. The composition, size and reworking of rock clasts in
different parts of the breccia body are different. Several clasts
were secondarily dolomitized (silicification is less frequent).
The matrix between clasts is usually marly, carbonatized, less
frequently dolomitized, sometimes consisting of the fine debris.
In few parts of the breccia (on the Devinska Kobyla Hill slope;
Fig. 3b), fine matrix was “injected” under hydrostatic pressure into
internal cavities between clasts. Such process indicates the re-
-arranging of material inside more voluminous quickly deposited
slumping body. On the other hand, the matrix with laminar
structure, or with more-or-less evidently graded little clasts,
denoting gradual deposition of fragments and mud mixture from
the free sedimentary space, is more obvious.

Study of carbonate clasts in cathode
luminiscent microscope

Carbonate luminiscence study is a convenient tool in the cases
when recrystallization of pure carbonate, or its dolomitization
considerably smoothed the original rock texture (Sotak and
Lintnerova, 1994).

Machel (1986) studied microstructure of dolomites and
limestones under induced light in luminiscent microscope. Pure
carbonates are not luminiscent, cathode luminisce is evoked by
admixture of manganese, iron and lead in hard solution. Individual
admixtures play roles of either activisers, sensitisers, or quenchers
of luminiscence. Although these admixtures need not always be
of primary nature (they could get into rock composition during
cementation, or sometimes even secondarily with hydrothermal
fluids), their study can contribute to visualisation of inexpressive
primary textures, to interpretation of diagenesis, or of hydrothermal



136 Mineralia Slovaca, 43 (2011)

processes. Ten Have and Heijnen confirmed experimentally
already in 1985, that the luminiscence can be evoked by 15 ppm
content of Mn in carbonate.

Soreghan et al. (2000) distinguished products of
dolomitization, generated by two different processes. The
first one respects the primary rock composition, it preserves
pseudomorphs of original sediment architecture and frequently
affects peritidal facies. Dolomitization was a part of early
diagenetic phase, Sr and Na contents is high, while Fe and Mn
occur subordinately. The second type ran during later diagenetic
phase, affecting parts of the sequence near to sequence
boundaries with no selectivity of rock composition. Grainy
dolosparite without primary textures was produced, with low Na
and Sr and relatively high Fe content.

Halden et al. (2004) investigated fish otolithes from the Eden
Lake in Manitoba under cathode luminiscent microscope. They
have found that fosforescence in their calcite wall sections was
triggered by the admixture of elements leached from monzonite
bodies cropping out in the lake bottom: Sm evoked red-, Sr orange-
and Mn yellowish green luminiscence of calcite.

Chocquette and Hiatt (2008) dealt with saccharoidal dolomite
production. Dolomitization was a short event of pore fluids only,
connected with eustatic change of sea level. It was followed by
a proper cementation around substrate grains (coarsening),
coalescence of cortex growths (induration), and, finally, all pores
were filled by the cement (occlusion). The microcementation could
have been accelerated by meteoric water, especially in the middle
latitudes.

During the luminiscence study of Lower Cretaceous Chachao
Formation limestone in the Argentinian Neugquén Basin, Palma et
al. (2008) distinguished three diagenetic stages in oyster beds.
Early diagenetic stage was accompanied by the micritization
and by subsolution of allochems. Early cementation phase
happened in marine phreatic conditions, micrite was substituted
by isopachyal cement. Concentric luminiscent bands indicate
variability in Mn and Fe input. Calcite granules and final syntaxial
cement originated in meteoric — phreatic conditions during late
diagenetic stage.

Clasts analysis of the Ples Breccia

Microscopic study of clasts from the Ple§ Breccia Fm. under
luminiscent microscope indicates multiplicated effect of stress
deformation and origin of successive generations of calcite veinlet
infillings.

Carbonate clasts with preserved internal structure (Fig. 4)
are significantly represented within rocks fragments. They are
formed by oolitic limestones (oosparites), bioclastic limestones
(biosparites), pelsparites and limestones with abundant
algal nodules. Carbonates are affected by an early selective
dolomitization (facies selective dolomitization, cf. Soreghan et al.,
2000), typical of peritidal and shallow neritic facies zones. The
luminiscence of original rock is low, ooid laminae are orange. The
matrix between clasts is bright orange red, what indicates raised
Sr content (according to criteria of Halden et al., 2004).

Fig. 5 ilustrates group of rocks affected by the early
cementation phase of dolomitization (Palma et al., 2008). In
marine phreatic environment small cavities formed in original
rock, subsequently being filled by isopachyal cement. Aggregates
of cementing newly originating carbonate and veinlets cutting it,
are of orange luminiscent colour (Machel, 1986, or Granier and
Staffelbach, 2009, argued, that this colour is evoked by Mn, Fe
and Sr admixture at this stage).

In more advanced stage of dolomitization (Figs. 6 and 7),
cortex growth subsequently combined and closed relict pores
(Choquette and Hiatt, 2008). Freatic syntaxial cement brights
orange to pale red, zonal banding creating “dog teeth” pattern
indicates mode of growth of rhomboid crystals of carbonate into
free space in cavities and crevices of the rock.

Brachiopods from the Ples Breccia clasts

Michalik (in Michalik et al., 1994) described brachiopod findings
from four Tatric localities (Ples, Staré Hlavy and Ostry vrch in the
Kuchyna Unit and Devin from the Devin Unit) of the Malé Karpaty
Mts. Two limestone blocks fallen from the western rock wall of
the Devin (Citadella) Castle rock consisted of dark brown-grey
fine biosparite and contained 82 shell fragments of Securithyris
adnethensis (Suess) and two specimen of Linguithyris aspasia
(Meneghini) (Fig. 8).

The presence of these typically “Tethyan” forms (V6rés, 1977,
1982, 1984) in brachiopod fauna of the Ples$ Breccia clasts should
prove for its Mediterranean character. Mentioned author attributed
associations from the Kostelec “klippe” (an olistolithic block in
the Strazovské vrchy Mts.; Siblik, 1966) and from the Vysoka
Unit (Krizna Nappe in the Malé Karpaty Mts.; Pevny, 1964) to the
European paleobiogeographic province. It is worth of mention that
brachiopod association from the Kuchyria Unit (Tatric Unit of the
Malé Karpaty Mts.; Michalik et al.,1994) is also of the “European”
character, while the brachiopods from the Devin Castle rock (the
Securithyris — Linguithyris association) are considerably different.

Conclusions

Clasts of the Ples Breccia Formation were derived from the
shallow marine facies zone of Triassic carbonate platform. Less
frequent Rhaetian and Lower Jurassic rocks came from the
open neritic deposits. Thus, subsidence in the Devin Unit of the
Tatric started in Latest Norian being followed by sedimentation of
Rhaetian limestones.

The Ples Breccia body accumulated on a foot of synsedimentary
formed fault scarp on the Tatric margin after Toarcian. The
destruction of sedimentary sequence in adjacent Tatric zones and
forming of depositionary space for accumulation of slope debris
was enabled by tensional stress on arising Penninic Rift margin.

The presence of typically “Tethyan” forms in brachiopod fauna
indicates its Mediterranean character, being contradicting with
isochronous association from the Tatric Kuchyrna Unit, or from
Fatric Vysoka Unit from the Malé Karpaty Mts., which should be
typically of the “European” type.



