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Osszefoglalds

Kozépsd miocén (badeni) makrogerinctelenek Pécs-Danitzpusztdrol

Badeni normadl tengeri iiledékekbdl szarmazé makrogerincteleneket — korallokat és puhatestiieket — vizsgaltunk a
pécs-danitzpusztai homokbdnydbdl. A korallok a fels6 miocén, pannon-tavi homokban athalmozva fordulnak eld, és a
Lajtai Formdacid kozépss badeni Pécsszabolcsi vagy fels6 badeni Rédkosi Mészkd Tagozatdbdl szarmazhatnak. Az azo-
nositott hét taxon szubtrépusi éghajlatra és 6nallé korallzatonyok hidnyara utal. A puhatestiiek a felsé badeni Badeni For-
macio Szildgyi Agyagmarga Tagozatdnak és a Lajtai Formacié Rédkosi Mészk Tagozatanak szalban all6 rétegeibdl szar-
maznak. A kagylok uralta fauna az adott id6szak Kozéps6-Paratethysre jellemzd fajait tartalmazza.

Kulcsszavak: Mecsek, badeni, korall, puhatestii, lajtamészkd

Abstract

This paper examines Badenian (middle Miocene) macroinvertebrates — corals and molluscs — from the Pécs-Danitz-
puszta sand pit (Mecsek Mts, SW Hungary) in order to extend our knowledge on Miocene normal marine deposits of the
Mecsek region. Corals occur reworked in the upper Miocene sand that was deposited in the brackish Lake Pannon, and
presumably originate either from the middle Badenian Pécsszabolcs or the upper Badenian Rakos Member of the Lajta
Formation. A total of seven taxa were identified. These taxa suggest subtropical conditions and a lack of coral reefs in the
Badenian. Molluscs were found in situ in the upper Badenian Szildgy Clay Marl Member of the Baden Formation and the
Rékos Member of the Lajta Formation. They dominantly consist of bivalves and represent benthic assemblages typical
of the middle Miocene Central Paratethys.

Keywords: Mecsek Mts., Badenian, coral, mollusc, Leitha limestone

Introduction

Miocene sedimentary formations are common around
the Mecsek Mts. (HAMOR 1970, CHIKAN 1991, SEBE et al.
2015). Among these, deposits accumulated under normal
marine conditions occur only in the Badenian (correspond-
ing to the Langhian and Serravallian standard stages). At
some sites the various bioclastic limestones, calcareous
sands and silts contain abundant invertebrate faunas. De-
spite this, the number of papers describing Badenian inver-
tebrates from the Mecsek area is rather limited. STRAUSZ
(1923, 1928) studied the mollusc fauna and the Miocene
stratigraphy at Mecsekjanosi (now part of Komld), Szopok
(later Mecsekfalu, now part of Komld) and Mecsekpoloske.

Later, two voluminous monographs dealt with the mollusc
fauna of Hidas (CSEPREGHY-MEZNERICS 1950) and the East-
ern Mecsek (BOHN-Havas 1973). Recently, the Muricidae
gastropods were studied in detail from OrfG-Tekeres, Me-
csekpoloske, Kisbattydn, Hidas and Hosszuhetény by Ko-
VACS (2020).

As for the Miocene corals, many studies have been pub-
lished about these in Hungary (HEGEDUS 1970, HEGEDUS &
JANKOVICH 1972, KOPEK 1954, OOSTERBAAN 1990, REUSS
1872, ScHoLz 1970); however, only very few mention sites
from the Mecsek. STRAUSZ (1923, 1928, 1942) reported coral
fragments from the Leitha limestone north of Mecsekjanosi
(now part of Komld), patch reefs in the same horizon near
Mecsekpoloske, and coral-bearing clay near Bodolyabér, but
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provided neither taxonomic details nor illustrations. FOLDI et
al. (1967) listed “Anthozoa remains” in the faunal list of the
Tekeres Schlieren south of Hossziihetény, without any further
details, while HAMOR (1970) mentioned solitary corals from
the upper part of the same unit in the borehole Koml6-XL1I,
drilled between Komldé and Ménfa. SOOSNE (2013) described
colonial corals from Mecsekpoloske and included photos as
well. She identified the colonies as belonging to hexacorals
and stated that they needed precise taxonomic classification.
The summary work of F6zy & SZENTE (2014) writes that “fine
corals can be found in the Mecsek around Pécsszabolcs”. The
most characteristic forms of the Hungarian localities are
Tarbellastraea, Porites and Montastraea (OOSTERBAAN
1990). However, a detailed examination and description of the
corals of the Mecsek region is lacking.

The Pécs-Danitzpuszta sand pit, which exposes upper
Miocene Lake Pannon brackish-water calcareous marls and
sands, is a famous and well-known fossil locality for upper
Miocene (Pannonian) molluscs and diverse vertebrate re-
mains (SzABO et al. 2021). The latter include redeposited
middle Miocene (mostly Badenian) bones and teeth of ma-
rine fishes and mammals, but until now Badenian marine
molluscs have not been reported from here. A few dozens of
scleractinian corals have been found in the last few years in
the sand pit by private collectors. These corals were redepo-
sited into the upper Miocene sands. The artificial trench ex-
cavated at the sand pit in September 2018 exposed some
upper Badenian sediments in situ, at the lower part of the
220 m thick section (SEBE et al. 2021). These Badenian
layers yielded uncommon and not very diverse, poorly
preserved mollusc fauna.

This short paper reports on Badenian molluscs and
corals to extend our knowledge on Miocene normal marine
deposits of the Mecsek region.

Material and methods

The studied corals were collected from the upper Mio-
cene sands of the sand pit. The sand quarried in the pit was
deposited in the brackish Lake Pannon. The examined speci-
mens are parts of collections of the Mining and Geological
Survey of Hungary (Budapest, uninventoried material), of
the Local History and Natural History Museum Collection in
Komlé, and of the private collection of Ferenc CSERPAK in
Budapest (uninventoried material). In total, 37 coral speci-
mens were examined. Analysis of the specimens was carried
out using a stereo microscope (Leica Zoom 2000) and a
digital caliper. Taxonomic assignment was based on macro-
structural features, e.g., colony shape, calice size and shape,
calicular wall, septum development, morphology of the
columella and coenosteum characteristics.

Badenian molluscs were collected from in situ Badenian
rocks in the exploratory trench at Pécs-Danitzpuszta. They
come from the massive, crumbly, sandy limestone of layer
71 and from the thick-bedded calcareous marls of layer 72
(for the sedimentary succession see SEBE et al. 2021). The

studied specimens are housed in the palaeontological
collection of the Hungarian Natural History Museum, Bu-
dapest (inventory numbers INV 2021.62 —2021.75).

Results

Corals

All examined specimens are fragments of coral colonies
(Figure ). The size of the fragments varies between 0.8 and
8.7 centimetres. Macroscopic features were sufficient to
identify the specimens at the genus level, since the diagnos-
tic characters had been preserved on all specimens. The 37
specimens were assigned into seven taxa. (7able I.). Basic
morphometric data are presented in 7able I1.

Most of the specimens are colony fragments and the
deeper regions of calices are filled with sand. On the surface
of the largest specimen, Tarbellastrea reussiana, few typical
borings of the mytilid Lithophaga sp. (Figure 1) were also
observed.

Molluscs

Altogether 45 mollusc specimens were identified (layer
71: 25; layer 72: 20, Table III). With the exception of the
calcite-shelled ostreids, all of the specimens are external or
internal moulds (Figure 2). Nearly all of the molluscs be-
long to bivalves (44); gastropods are represented by a single
Rissoa specimen.

All members of the fauna are typical in the middle Mio-
cene benthic assemblages of the Central Paratethys, also
including the Mecsek area (CSEPREGHY-MEZNERICS 1950,
BoHN-HAvas 1973). In the absence of pectinids, this mol-
lusc fauna is not suitable for a more accurate biostratigraph-
ic assignment, as the identified species have relatively long
stratigraphic ranges.

Discussion

As appropriate circumstances for corals (e.g., normal
salinity and sufficiently warm sea water) were present in the
area only in the Badenian (F6zy & SZENTE 2014, SEBE et al.
2019), it is evident that the corals of Pécs-Danitzpuszta origi-
nate from Badenian rocks. The potential source rocks are the
littoral Leitha limestones: either the middle Badenian Pécs-
szabolcs (“lower Leitha limestone™) or the upper Badenian
Rékos (“upper Leitha limestone””) Member of the Lajta For-
mation . The lower Pécsvarad Member crops out north of the
sand pit (HAMOR et al. 1966), while the upper Rdkos Member
is identified in the exploratory trench in the sand pit, just
below Sarmatian rocks (SEBE et al. 2021). Since no corals
have been reported from either of the two stratigraphic units
yet, the question of provenance of the corals that were found in
the sand pit remains open. Still, the presence of corals is a
hitherto unreported feature of Badenian deposits in the area.
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Figure 1. Scleractinian corals from Pécs-Danitzpuszta

A - Tarbellastrea reussiana MILNE-EDWARDS & HAIME, 1850 (Local History and Natural History Museum Collection, Komlo) with Lithophaga boring (arrow), B - Tarbellastrea tenera
Reuss, 1847 (Private collection of Ferenc CSERPAK, Budapest), C - Porites collegniana MICHELIN, 1842 (Collection of the Mining and Geological Survey of Hungary, Budapest), D - cf.
Cladangia conferta REuss, 1847 (Private collection of Ferenc CSERPAK, Budapest), E - cf. Plesiastrea sp. (Collection of the Mining and Geological Survey of Hungary, Budapest), F - cf.
Astroides subirregularis Osasco, 1897 (Local History and Natural History Museum Collection, Komld)

1. dbra. Telepes kikorallok (Scleractinia) Pécs-Danitzpusztdrol
A - Tarbellastrea reussiana MILNE-EDwARDS & HAIME, 1850 (Komloi Helytorténeti és Termé: domanyi Gyijjtemény) Lithophaga fitrds nyomdval (nyil), B - Tarbellastrea tenera REUSS, 1847
(CSERPAK Ferenc magangyujtemenye Budapest) C - Porites collegniana MICHELIN, 1842 (Magyar Bdnydszati és Foldtani Szolgdlat gyiijteménye, Budapest), D - ¢f. Cladangia conferta REUSS,

1847 (CSERPAK Ferenc ingy wve, Budapest), E - ¢f. Plesiastrea sp. (Magyar Bdanydszati és Foldtani Szolgdlat gyiijteménye, Budapest), F - ¢f. Astroides subirregularis Os4sco, 1897
(Komldi Helytirténeti és Természettudomdnyi Gytijtemény)

Table I. The list of identified taxa in the three collections
1. tablazat. A harom gyiijteményben azonositott telepes kékorallok (Scleractinia) listdja

Collection of the Mining and Geological Survey of Hungary (Budapest):

cf. Astroides subirregularis OSAsCO, 1897 (1 specimen)
cf. Plesiastrea sp. (1)

Porites collegniana MICHELIN, 1842 (1)
Tarbellastraea cf. reussiana MILNE-EDWARDS & HAIME, 1850 (20)
Tarbellastraea cf. tenera REUSS, 1847 (1)

cf. Tarbellastraea sp. 2)

Local History and Natural History Museum Collection (Komlé):

cf. Astroides subirregularis OSASCO, 1897 (1) (INV 2019.9.1))
Tarbellastraea reussiana MILNE-EDWARDS & HAIME, 1850 (2) (INV 2019.10.1., 2021.1.1.)
Private collection of FERENC CSERPAK (Budapest):

cf. Astroides subirregularis OSASCO, 1897 ()]

cf. Cladangia conferta REUSS, 1847 (2)

Tarbellastraea reussiana MILNE-EDWARDS & HAIME, 1850 ()

Tarbellastraea cf. reussiana MILNE-EDWARDS & HAIME, 1850 3)

Tarbellastraea tenera REUSS, 1847 (1)
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Table II. Species list and summary of the main diagnostic chara

cters used to identify the specimens

11. tablazat. A telepes kokorallok (Scleractinia) fajlistaja és a példdanyok azonositdsdhoz haszndlt fontosabb diagnosztikus tulajdonsdgok

Species Colony CD(mm) No.septa No. cycles Coenosteum Columella
Astroides subirregularis M 3.0-8.5 28-32 4 Sm S
Cladangia conferta M, B 4.5-6.5 34-36 4 Cos S-P
Plesiastrea sp. M 2.0-4.5 20-24 3 Cos -
Porites collegniana E 0.6-1.1 12-20 3 Sp T
Tarbellastraea reussiana M 1.0-3.1  24-30(?) 3—(4) Cos T
Tarbellastraeasp. M 1.0-2.8 22-28(?) 3—(4) Cos T
Tarbellastraea tenera M 1.6-2.2 24 3 Cos T

Colony: B = branching, E = encrusting, M = massive. CD = ca
smooth, Sp = spongy. Columella: P = papillose, S = spongy, T =t

licular diameter. Coenosteum: Cos = costae present, Sm =
rabecular

Telelepforma: B = dgas, E = kéregszerii, M = gumdszerii. CD = kehelydtméré. Koztesvdz: Cos = borddzott, Sm =sima, Sp = szivacsos.

Kolumella: P = szemdlcsszerii, S = szivacsos, T = trabekuldris

The low (<10) number of identified species suggests less
favourable circumstances for corals (KIESSLING 2001, PANDOL-
FI12011, ScHOLZ 1970). Due to the subtropical rather than tropi-
cal climate of the Central Paratethys, typical coral reefs did not
form in the Mecsek region, similarly to other localities in the
northern part of Hungary and Austria (OOSTERBAAN 1990, PiL-
LER & KLEEMANN 1991). It is likely that the Badenian corals of
the Mecsek may have lived in small scattered banks or formed
patch reefs and coral carpets (see RIEGL & PILLER 2000).
Although no completely intact colony was found among the
specimens, the preservation of the corals was very good. In
some cases Lithophaga sp. borings were also observed,
similarly to corals described by PILLER & KLEEMANN (1991).
Molluscs provide information on the Lajta Formation as
well. The mollusc fauna of the Leitha limestone is less di-
verse, but more numerous than that of the underlying Szildgy
Clay Marl: only four bivalve taxa are present, with a strong
dominance of Cubitostrea digitalina (21 out of 25 speci-
mens). Ostreids are represented by thin-shelled and predomi-
nantly small-sized specimens. Cubitostrea digitalina is an
epibenthic shallow-water suspension feeder, attached to hard
surfaces of the sea bottoms. The small size of the specimens
may refer to unfavourable environmental conditions for
Cubitostrea. Venus multilamella and Myrtea spinifera be-
long to vagile infauna and they prefer soft muddy bottoms.

The less numerous mollusc fauna of the Szildgy Clay
Marl is much more diverse (10 taxa; one gastropod and
nine bivalve species), and the most common species, Ve-
nus (Ventricoloidea) multilamella is less dominant (6/20
specimens). The single gastropod, Rissoa, is of a small
sized herbivorous taxon, living mostly on brown algae.
All bivalve species belong to the inbenthos and they lived
freely in muddy or fine sandy substrate, indicating a
several tens of metres deep, low-energy depositional
environment. Some of the bivalves (Myrtea, Acantho-
cardia, Pitar, and Crassatina) are suspension feeders,
whereas others (Nuculana, Tellina, and Gastrana) are
detritus feeders. Most of the bivalve external moulds show
evidence of bioerosion trace fossils within the dissolved
original shell materials.

Conclusions

This is the first study where Miocene coral species from
the Mecsek region are identified. The relatively low number
of species suggests subtropical conditions and a lack of
typical coral reefs in the Badenian. Molluscs indicate
similar ecological conditions and a decreasing water depth
in the late Badenian.

Table ITI. The list of identified taxa in the studied mollusc material
111. tablazat. A vizsgalt anyagban azonositott puhatestii taxonok listdja

Layer 71 (Rakos Member of Lajta Formation; SEBE et al. 2021):

Cubitostrea digitalina (EICHWALD, 1830) (21 specimens) (INV 2021.62.)
Pectinidae indet. (1) (INV 2021.63.)

Myrtea spinifera (MONTAGU, 1803) (1) (INV 2021.64.)

Venus (Ventricoloidea) multilamella (LAMARCK, 1818)  (2) (INV 2021.65.)

Layer 72 (Szilagy Clay Marl Member of the Baden Formation; SEBE et al. 2021):
Rissoa turricula EICHWALD, 1830 (1) (INV 2021.66.)
Nuculana (Saccella) fragilis (CHEMNITZ, 1784) (1) (INV 2021.67.)

Cubitostrea digitalina (EICHWALD, 1830) (2) (INV 2021.68.)
Venus (Ventricoloidea) multilamella (LAMARCK, 1818)  (6) (INV 2021.69.)
Tellina? sp. (1) (INV 2021.70.)
Myrtea spinifera (MONTAGU, 1803) (1) (INV 2021.71.)
Acanthocardia? sp. (2) (INV 2021.72.)

Pitar rudis (PoLl, 1795)
Crassatina moravica (HORNES, 1870)
Gastrana fragilis (LINNAEUS, 1758)

(2) (INV 2021.73.)
(2) (INV 2021.74.)
(1) (INV 2021.75.)
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Figure 2. Molluscs from the Badenian layers of the Pécs-Danitzpuszta sand pit

J

A = Rissoa turricula EXCHWALD, 1830, B = Venus (Ventricoloidea) multilamella (LAMARCK, 1818), C = Cubitostrea digitalina (EICHWALD, 1830), D = Crassatina moravica (HORNES, 1870),
E = Tellina? sp., Venus (Ventricoloidea) multilamella (LAMARCK, 1818), F = Cubitostrea digitalina (EICHWALD, 1830), G = Pitar rudis (PoL1, 1795), Nuculana (Saccella) fragilis (CHEMNITZ,
1784), H = Myrtea spinifera (MONTAGU, 1803), I = Acanthocardia? sp., J = Myrtea spinifera (MONTAGU, 1803). Scale = 5 mm

2. dbra. A pécs-danitzpusztai homokfejtd badeni rétegeinek puhatestii-maradvinyai

A =Rissoa turricula ErcawarLp, 1830, B =Venus (Ventricoloidea) multilamella (Lamarck, 1818), C = Cubitostrea digitalina (EicawaLp, 1830), D = Crassatina moravica (HORNES, 1870), E =
Tellina?sp., Venus (Ventricoloidea) multilamella (Lamarck, 1818), F = Cubitostrea digitalina (ErcawaLp, 1830), G =Pitar rudis (PoLi, 1795), Nuculana (Saccella) fragilis (CHEMNITZ, 1784),
H =Myrtea spinifera (Mont4cu, 1803), I = Acanthocardia? sp., J = Myrtea spinifera (MonTAGU, 1803). Méretardny =5 mm
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