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Introduction

The field trip focus on the sedimentary and biota evolution in the course of Early and Middle
Triassic following the end-Permian extinction event. The siliciclastic and carbonate rock
succession exposed on the Aggtelek Karst provides an opportunity for better understanding of
the scenario after the mass extinction; however, the bad exposure condition of the rocks is a
great disadvantage. The recovery of the calcareous skeleton-secreting metazoan reef biota
started only after a considerable gap.

Geological setting

The Aggtelek Karst constitutes a part of the southernmost unit in the Inner Western Carpathians.
It is made up of the non-metamorphosed Silica Nappe, which extends across the Hungarian—
Slovakian border through the Slovak Karst. The Silica Nappe was detached from its original
basement. In the consequence of the subduction of the Neo-tethyan oceanic crust in the Late
Jurassic, the series of the Silica began to thrust over from the pre-alpine basement on its own
Permian-Lower Triassic evaporite base. During the overthrusting, the evaporitic base was
strongly deformed and larger slabs of obducted ophiolites were imbricated inside the evaporite
series forming an evaporitic mélange complex (Réti 1985).

The formations of the Silica Nappe-system (including the Sz6l6sard6- and Bédva-Nappes)
differ most sharply in their Ladinian-Middle Carnian formations that reflect intense block
faulting and facies differentiation (Kovécs, 1997): the Aggtelek facies is represented by
platform succession, the Sz6lsardd facies by slope and the Bddva facies by pelagic basin
succession. The pre-rift formations are uniformly developed in all facies units; these are the
Permian—Middle Anisian (Middle Triassic) shallow marine evaporite, siliciclastic and carbonate
deposits. The first sponge— Tubiphytes’ reefs appeared already in the Late Anisian (Scholz
1972; Velledits et al., 2011; Senowbari-Darian et al., 2011), and were represented by 400—600
m thick massive limestone of Wetterstein Formation (terminology is used from the appearance
of reef limestone). Reef building organisms include ‘Tubiphytes’, calcareous sponges, corals
and hydrozoans.

Lower Triassic stratigraphy

The Upper Permian-Lower Triassic sequence can be subdivided into four formations: the

Perkupa Evaporite, Bédvaszilas Sandstone, Szin Marl and Szinpetri Limestone (Kovacs et al.

1989; Hips 1996, 1998). The thickness of the Lower Triassic sequence is about 650—700 m,

without the evaporate series.

» The Perkupa Evaporite Formation (not visited) consists dominantly of anhydrite and
subordinately gypsum, dolomite, siltstone and shale. It is very poor in fossils, but it can be
presumed that the age of the formation is Upper Permian and lowermost Scythian
(Griesbachian) and, thus, the Permian—Triassic boundary is located in its upper part. Fossils
are: Triadispora sporomorph association (Barabas-Stuhl, 1981) and foraminifers, such as
Cyclogyra? mahajeri—Rectocornuspira kalhori and Meandrospira pusilla.

» The Bédvaszilas Sandstone Formation (Nammalian) consists of alternation of dominantly
red sandstone, siltstone and shale. In its uppermost part, red oolite marker bed appears.
Thickness of the formation is approximately 200250 m. Despite the prevalence of rocks of



finer grain size in the lower part of the succession, and of rocks of coarser grain size in the
upper one, markedly different members cannot be distinguished within the formation. The
faunas of the two parts are different. Index fossils are Claraia clarai, C. aurita in the lower
part and Eumorphotis hinnitidea and Eumorphotis sp. (cf. Broglio Loriga and Mirabella
1986), E. gr. multiformis in the upper part. Other fossils are: Unionites canalensis, U.
fassaensis, Neoschizodus ovatus, N. cf. laevigatus, Bakevellia sp. and Lingula tenuissima.
The sediments were deposited in the nearshore zone of the shelf.
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» The Szin Marl Formation is made up dominantly by grey silty limestone, and additionally,
red or varicoloured oolite, grey crinoidal limestone, beige marl, red sandstone and siltstone
also occur. The thickness of the formation is about 350 m. The upper Olenekian (Spathian)
age is proved by Tirolites cassianus, T. illyricus and T. gr. carniolicus. Other fossils are as
follows; foraminfers: Glomospira—Glomospirella association, Meandrospira pusilla,
Cyclogyra? mahajeri—Rectocornuspira kalhori; gastropods: Natiria costata, “Turbo’
rectecostatus, Purpuroidea (?) minioi, Coelostilina werfensis, Holopella gracilior,
Naticopsis gaillardati, Natica sp.; bivalves: Eumorphotis kittli, E. telleri, E. reticulata, E. cf.
tenuistriata, Scythentolium tyrolicum, Costatoria costata, Avichlamys tellini, Unionites
canalensis, U. fassaensis, Neoschizodus ovatus, N. cf. laevigatus, Bakevellia sp.,
Leptochondria albertii, Entolium discites, ‘Homomya’sp.; ammonoidea: Diaplococeras
liccanum, Dinarites dalmatinus, Dalmatites morlaccus; conodonts: Hadrodontina—Elisonia—
Parachirognatus association; others: Spirorbis phlyctaena and echinoderm fragments. The
sediments were deposited on a homoclinal ramp from the inner ramp zone down to the deep
ramp areas.



» The Szinpetri Limestone Formation is composed dominantly of dark grey nodular,
bioturbated limestone and subordinately of marl and clayey marl. Thickness of the formation
is about 100 m. Based on Stacheites cf. floweri and Eumorphotis sp. its age is uppermost
Olenekian (upper Spathian). Other fossils are as follows; foraminfers: Glomospira sinensis,
Meandrospira pusilla, Cyclogyra? mahajeri—Rectocornuspira kalhori; gastropods: Natiria
costata, ‘Turbo’ rectecostatus, bivalves: Costatoria costata, Bakevellia sp. and echinoderm
fragments. The deposits were formed in deep ramp zone.

Middle Triassic stratigraphy

The Middle Triassic carbonate sequence is subdivided into several formations: Gutenstein

Limestone, Steinalm Formation, Jenei Formation, Wetterstein Limestone (Kovacs et al. 1989;

Velledits et al. 2011).

» The Gutenstein Limestone consists of dark grey to black dominantly micritic limestone and
clayey dolomite that can be subdivided into two members: the lower Josvafé Limestone and
the upper Annaberg Limestone. The lower member is typified by dark grey mudstone with a
few bioclastic packstone interlayers c. 300 m in thickness. It is extremely poor in fossils. Its
uppermost beds contain foraminifera Glomospira densa (Panti¢) that constrains Middle
Triassic, the late Early Anisian age (cf. Rettori et al., 1994). The upper member is made up
of black, dark or light grey various limestone and dolomite, 170 m in thickness. Six principal
facies types were distinguished and most of them repeatedly occur (Hips, 2007). The
observed fairly regular recurrence of the facies types suggests cyclic deposition. Each cycle
exhibits a deepening- and shallowing-upward unit and their stacking pattern suggests a
larger-scale shallowing-upward trend. The total absence of dasyclad algae and prevalence of
microbes and sponges may have been controlled by extreme environmental conditions, i.e.
hypersalinity. Foraminifers, thin bivalve shells, micro-gastropods, echinoderm fragments,
ostracodes, spirorbid worms are present. The foraminifera association indicates the Pelsonian
age of the member. The deposits of the lower part were formed below storm wave base in a
restricted deep trough and succession of the upper part deposited in the inner ramp zone.

» The Steinalm Formation consists dominantly

of light grey stromatolite, dasycladal Typical weathered surface of the

packstone—grainstone, crinoidal limestone, dasycladal limestone (Photo: O. Piros).
oncoidal dolomite and massive dolomite, 150

m in thickness. Characteristic fossils are
dasyclad alga, Physoporella pauciforata,
Diplopora hexaster, Oligoporella pilosa and
foraminifers Meandrosipa dinarica (Piros,
1986). The flora association refers Pelsonian
age of this unit. The carbonates deposited in
shallow subtidal and the connected peritidal
zones. During the subaerial exposure

dolomitization took place.



» The Jenei Limestone is typified by thick bedded, pink, reddish, sometimes greyish micritic
limestone, rich in coquinas, which alternates with thick-bedded, fine calcarenitic limestone.
Turbiditic calcarenite with platform detritus are more frequent upwards. Fossils are as
follows: thin-shelled bivalves, brachiopods, conodonts, radiolaria, siliceous sponges, crinoid
fragments, foraminifers and reef detritus. Thickness of the formation is approx. 4080 m in
the NW area and up to 140 m in the SE. In the NW (Baradla Cave section), the lowermost
bed contains conodonts of Binodosus Subzone (Pelsonian, Middle Anisian): Gondolella
bulgarica, G. hanbulogi, G. bifurcata, G. preszaboi bystrycky, G. preszaboi preszaboi and G.
bulgarica—G. excelsa transitional forms. The upper beds contain conodonts from the
Trinodosus—Reitzi Subzones (Illyrian, Upper Anisian): Gondolella szaboi, G. excelsa, G.
liebermani, Gladigondolella tethydis. In the SE (Nagy-Jenei Hill section), the lowermost
beds contain rich mixed conodont fauna of Binodosus—Trinodosus—Reitzi Subzones and the
uppermost layer contains conodonts from the Curionii Zone (Fassanian, Lower Ladinian) G.
constricta juv., G. fueloepi, G. trammeri, G. ‘transita/pseudolonga’ and G. gr. bakalovi. The
sediments were deposited mainly on a distal slope, but reef detritus supply was abundant
during the reef progradation that was deposited on the proximal slope, in front of the reefs.
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Range chart of selected conodont species, compiled by Velledits et al. 2011.

Conodonts from Baradla Cave. la—d. Gondolella bulgarica. Sub-adult ontogenetic stage,
(ammonoid bed). a) lateral view, b) upper-lateral view, c) lateral-upper view, d) lower view. All
60x. 2 a—d: Gondolella bystrickyi. Medium ontogenetic stage, (ammonoid bed). a): lateral view,
b) slightly lateral-upper view, c) lateral-upper view, d) lower view. All 60x (Velledits et al.

2011).














































































