
Annales Societatis Geologorum Poloniae (2012), vol. 82: 39–43.

LINGULA DREGERI (BRACHIOPODA)
FROM THE MID DLE MIO CENE OF HUN GARY

Maria Aleksandra BITNER1, Alfréd DULAI2, László KOCSIS3 & Pál Mihály MÜLLER4

1 In sti tute of Paleobiology, Pol ish Acad emy of Sci ences, ul. Twarda 51/55, 00-818 Warszawa, Po land;
bitner@twarda.pan.pl

2 De part ment of Pa le on tol ogy and Ge ol ogy, Hun gar ian Nat u ral His tory Mu seum, H-1431 Bu da pest, P.O. Box 137,
Hun gary; dulai@nhmus.hu

3 Université de Lausanne, Faculté des géosciences et de l’environnement, Institut de Minéralogie et Géochimie,
UNIL – Dorigny – Anthropole, CH-1015 Lausanne, Swit zer land; laszlo.kocsis@unil.ch

4 Hun gar ian Geo log i cal In sti tute, Stefánia út 14, H-1143 Bu da pest, Hun gary; mul ler.paal@gmail.com

Bitner, M. A., Dulai, A., Kocsis, L. & Müller, P. M., 2012. Lingula dregeri (Brachiopoda) from the Mid dle Mio cene
of Hun gary. Annales Societatis Geologorum Poloniae, 82: 39–43.

Ab stract: Lingulide brachi o pods, as signed to Lingula dregeri Andreae, 1893, have been iden ti fied from the
Mid dle Mio cene (Up per Badenian) of the Hun gar ian part of the Pannonian Ba sin. Al though widely dis trib uted in
the Mio cene of the Cen tral Paratethys (Aus tria, Po land, Ukraine, Ro ma nia), the ge nus Lingula was not de scribed
pre vi ously from Hun gary. Out side of the Cen tral Paratethys, L. dregeri also has been rec og nized in the At lan tic
and Med i ter ra nean prov inces and most prob a bly in the East ern Paratethys.
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IN TRO DUC TION

De spite the fact that lingulide brachi o pods have been
re ported from sev eral lo cal i ties in the Mid dle Mio cene of
the Cen tral Paratethys (Dreger, 1889; Friedberg, 1921,
1930; Meznerics, 1944; Barczyk & Popiel-Barczyk, 1977;
Popiel-Barczyk, 1980; B²rbulescu & Rado, 1984; Popiel-
Barczyk & Barczyk, 1990; Schmid et al., 2001; Emig &
Bitner, 2005), the ge nus Lingula BruguiÀre, 1791 was not
de scribed up to now from the Mio cene of Hun gary. How -
ever, its pres ence was men tioned in the fau nal lists by
Müller (1978) and Kókay et al. (1984).

Lingula has a very low taphonomic po ten tial. Its thin,
frag ile shell, com posed of al ter nat ing chitinous and phos -
phatic lay ers, un der goes rapid post-mor tem deg ra da tion.
Re cent ob ser va tions show that af ter death the valves of
Lingula are re duced to un rec og niz able frag ments and they
dis ap pear from the sed i ment in 2–3 weeks (Emig, 1990).
Only a cat a strophic event al lows the pres er va tion of
lingulide shells in the fos sil re cord. Typ i cal en vi ron ments of 
liv ing Lingula are from intertidal-infralittoral zones to
depths of about 20 m and rarely deeper (Emig, 1997a, b, fig. 
417). It lives in ver ti cal bur rows, in com pact and sta ble,
sandy sed i ments un der the in flu ence of mod er ate, near-bot -
tom cur rents (Emig, 1997a). All lingulides live in biotopes
un der nor mal, ma rine sa lini ties, but they are able to with -

stand strong sa lin ity vari a tions. How ever, none has adapted
to brack ish- or fresh-wa ter con di tions (Emig, 1997a).

This pa per de scribes the first oc cur rence of the ge nus
Lingula in the Ce no zoic de pos its of the Hun gar ian part of
the Pannonian Ba sin.

GEO LOG I CAL SET TING

The Paratethys was an epicontinental sea that be gan to
form in the Oligocene and ex isted un til the Mid dle Mio -
cene. The area from the pres ent-day Aus tria to Po land,
Ukraine, Ro ma nia and Bul garia is called the Cen tral Para-
tethys, and the part of it within the Carpathian arch is known 
as the Pannonian Ba sin. The Badenian (16.4 to 13.0 Ma) is a 
re gional stage used in the Cen tral Paratethys for part of the
Mid dle Mio cene (Langhian to Mid dle Serravallian) (Papp et 
al., 1978). The Early Badenian cor re sponds to a cli ma tic
peak, the so-called Mid dle Mio cene Cli ma tic Op ti mum – a
global warm ing event at ap prox i mately 17–15 Ma (Kováè
et al., 2007), when coral reefs made their north ern most
Neogene ap pear ance (south ern Po land, Pisera, 1996). The
Mid dle Badenian may cor re spond to a global eustatic low-
stand that re sulted in the for ma tion of evaporites (Cendón et 
al., 2004). The Late Badenian stage cor re sponds again to a
cli ma tic op ti mum, with coral patch reefs in Hun gary (Saint



Mar tin et al., 2000). How ever, in con trast to the rich Early
Badenian as sem blages, these patch reefs are im pov er ished,
ow ing to a less than op ti mal cli mate and/or a slight change
in sa lin ity (Moissette et al., 2006).

In the Bu da pest area (Pannonian Ba sin) the dacitic tuffs 
(Tar Dacite Tuff For ma tion; Fig.1C-a) of Karpatian age are
cov ered di rectly by the Up per Badenian de pos its (Kókay et
al., 1984). The Up per Badenian se quence (Rákos Lime -
stone For ma tion; Fig. 1C-b-g) be gins with a 2 m-thick tuffa- 
ceous sand stone with rem nants of coral patch reefs. The
sandstone is cov ered by a 2 m-thick layer of lime stone (the
“lower lime stone” of Kókay et al., 1984; Fig. 1C-c) with a
rich mol lus can fauna. The lime stone is over lain by a 5 m-
thick fossiliferous sand stone (the “main sand-layer” of Kó-
kay et al., 1984; Fig. 1C-d). The se quence is cov ered again
by lime stones (the “up per lime stone”; Fig. 1C-f). The Bade- 
nian is ter mi nated by a dacitic tuff, which is cov ered by the
Sarmatian brec cia-like de pos its.

The spe cies Lingula dregeri Andreae, 1893 stud ied
here was found at Örs vezér Square in Bu da pest in a tem po -
rary out crop, not ac ces si ble to day, made dur ing the con -
struc tion of a su per mar ket called “SUGÁR” (Fig. 1A, B).
At this lo cal ity, the se quence starts with the main sand-
layer, which is cov ered by car bon ate sand stone (see Fig.
1C-d). The 2.2 m thick biodetrital calcarenite con tains a rich 
and al most euhaline fauna (among oth ers Lingula). On the
ba sis of the mol lusc, echinoid and deca pod fau nas, Kókay et 
al. (1984) in ter preted this lime stone as hav ing been de pos -
ited in a sublittoral en vi ron ment, at depths of 20–30 m.
Among the mol lusc fauna, nu mer ous East ern Paratethyan
(Konkian) el e ments have been rec og nized (see also Kókay,
1985). These de pos its have been dated on the ba sis of mol-
luscs (Flabellipecten leythajanus – Pecten aduncus subzone 
of Bohn-Havas et al., 1987) as Late Badenian in age. Kókay 
et al. (1984) have iden ti fied 331 mol lusc, 49 deca pod and
30 echinoid spe cies from the Up per Badenian “Leitha

Lime stone” (= Rákos Lime stone For ma tion) of the Örs
vezér Square and its sur round ings.

COM MENTS ON LINGULA DREGERI
ANDREAE, 1893

Ma te rial

The in ves ti gated ma te rial of Lingula dregeri (Fig. 2)
con sists of four nearly com plete spec i mens with bro ken
pos te rior parts, and sev eral frag ments, all ad her ing to the
lime stone. As none of the valves is com plete, only the width 
(W) can be mea sured, and it is 10.3 mm. The length (L) can
be de duced from the W/L ra tios given by Emig and Bitner
(2005), i.e. W/L is 0.37–0.52, with a mean of 0.47. Thus,
the spec i mens are about 20 mm in length. Be cause ex ter nal
shell char ac ters have no tax o nomic value, the iden ti fi ca tion
of lingulides re quires ex am i na tion of the mus cle scar ar -
range ment (Emig, 2003). The in ves ti gated spec i mens were
ad hered to the lime stone and did not yield such data. How -
ever, ear lier in ves ti ga tions showed that all the lingulide
spec i mens from the Badenian of the Cen tral Paratethys
could be as signed to one spe cies, Lingula dregeri (see Emig 
& Bitner, 2005). There fore most prob a bly the spec i mens
from Hun gary also be long to this spe cies. The well pre -
served, nearly com plete ma te rial of L. dregeri found in
France al lowed the di ag no sis of this spe cies to be emended
(Emig et al., 2007).

The stud ied ma te rial is housed in the Hun gar ian Nat u ral 
His tory Mu seum, Bu da pest un der the in ven tory num bers M
2010.333.1 – M 2010.335.1.

Dis tri bu tion

Lingula dregeri was orig i nally de scribed as L. suessi by 
Dreger (1889) from the Vi enna Ba sin (Fig. 3). How ever,

40  M. A. BITNER ET AL.

Fig. 1. A. Sketch map show ing the lo ca tion of the stud ied lo cal ity within Bu da pest. Mod i fied af ter Müller (1984). B. De tailed street
map around the lo cal ity, show ing the dis tri bu tion of Mio cene de pos its. Mod i fied af ter Kókay et al. (1984, fig. 1). C. Sim pli fied sec tion of
Mio cene de pos its around the Lingula lo cal ity. Mod i fied af ter Kókay et al. (1984, fig. 2)



be cause the spe cies name was pre oc cu pied by a Late Tri as -
sic spe cies of the same ge nus, Andreae (1893) pro posed re -
place ment of the name suessi with dregeri. Lingula was
found at sev eral lo cal i ties in the Mid dle Mio cene of the
Cen tral Paratethys (Fig. 3), be ing de scribed un der var i ous
names, i.e., L. dregeri, L. dumortieri, L. aff. Dumortieri.
How ever, only the name L. dregeri is valid for that ma te rial
(see Emig & Bitner, 2005). L. dumortieri, orig i nally de -
scribed from the Plio cene of Bel gium, was trans ferred to the 
ge nus Glottidia by Chuang (1964). L. dregeri was also rec -
og nized in the Serravallian (Mid dle Mio cene) de pos its in
the Aquitaine Ba sin, south-west ern France, by Emig et al.
(2007).

Spec i mens from Cagliari (Sar dinia, It aly) were descri-
bed as L. cf. dregeri by Dreger (1911). How ever, there is a
need for re-ex am i na tion to ver ify as sign ment to this spe cies
(see also com ments in Emig & Bitner, 2005 and Emig et al.,
2007). Nev er the less this is the only known re port of Mio -
cene Lingula in the Med i ter ra nean prov ince.

Lingulide brachi o pods, re ported from the Konkian (=
Up per Badenian) of the East ern Paratethys, were de scribed
as a new spe cies, Lingula menneri by Merklin (1954). This
au thor emphasises the great sim i lar ity of his ma te rial to that
of L. aff. Dumortieri, de scribed from Ukraine by Friedberg
(1921); and he synonymized both spe cies. This ma te rial
might also rep re sent L. dregeri, which would ex tend the dis -
tri bu tion of L. dregeri from the At lan tic prov ince to the
east ern shore of the pres ent Cas pian Sea (East ern Para-
tethys; Fig. 3). Ad di tion ally, a pos si ble con nec tion of the
Cen tral Paratethys to the Konkian Sea of the East ern Para-
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Fig. 2. Lingula dregeri Andreae, 1893, Late Badenian, Örs
vezér Square, Bu da pest, Hun gary. A, B. Ex ter nal views of shell
frag ments (A – M 2010.333.1, B – M 2010.334.1). C, D. Ex ter nal
(C) and lat eral (D) views of nearly com plete shell (M 2010.335.1)

Fig. 3. Geo graph ical dis tri bu tion of Lingula dregeri Andreae, 1893 in the Mid dle Mio cene of Eu rope: 1 – Korytnica, Po land (Barczyk
& Popiel-Barczyk, 1977; Emig & Bitner, 2005); 2 – Wójcza-Piñczów Range, Po land (Popiel-Barczyk & Barczyk, 1990; Emig & Bitner,
2005); 3 – Wêglin, Po land (unpubl. data); 4 – Huta Lubycka, D³ugi Goraj (Popiel-Barczyk, 1980; Emig & Bitner 2005); 5 – Obertasów
near Zolochiv, Ukraine (Friedberg, 1921); 6 – Austränk, Aus tria (Dreger, 1889); 7 – Loretto, Aus tria (Dreger, 1889); 8 – St. Margarethen,
Aus tria (Meznerics, 1944; Schmid et al., 2001); 9 – Bu da pest, Hun gary (this pa per); 10 – L²pugiu, Ro ma nia (B²rbulescu & Rado, 1984);
11 – Kara-Bogaz-Gol, Turkmenistan (Merklin, 1954); 12 – Salles, France (Emig et al., 2007); 13 – Cagliari, Sar dinia (Dreger, 1911).
Paleogeographic map af ter Popov et al. (2004) and Moissette et al. (2006), sim pli fied



tethys is sug gested (Studencka et al., 1998; Kováè et al.,
2007). This opin ion can be sup ported by the Konkian fau nal 
el e ments in the Lingula-bear ing Up per Badenian de pos its
of the Cen tral Paratethys (Kókay et al., 1984; Kókay, 1985).

It is note wor thy that lingulide frag ments have been re -
ported re cently from the Early Mio cene (Ottnangian) strata
of Swabia and Ba varia, south ern Ger many (Bitner &
Schneider, 2009).

At the pres ent time, al though dis play ing low spe cies di -
ver sity, Lingula has a world-wide dis tri bu tion (ex cept for
the Amer i cas), be ing re stricted to the con ti nen tal shelf of
trop i cal to tem per ate ar eas (Emig, 1997a, b, 2003). The Ba-
denian cli mate of the Cen tral Paratethys was char ac ter ized
by fairly uni form, sub trop i cal con di tions (Kováè et al.,
2007). How ever, in the Late Badenian, changes in the fau -
nal com po si tion clearly in di cate de creas ing sur face wa ter
tem per a tures (e.g. Báldi, 2006; Moissette et al., 2006), al -
though this cool ing is only slightly marked in the south ern
re gions of the Cen tral Paratethys, and the dis cov ery of
Lingula, a warm cli mate in di ca tor, in the Pannonian Ba sin
con firms that the cool ing was mi nor.

CON CLU SIONS

The first oc cur rence of lingulide brachi o pods in the
Hungarian part of the Pannonian Ba sin is re ported here
from the Up per Badenian (Mid dle Mio cene) lime stone of
Bu da pest. The spec i mens are as signed to Lingula dregeri
Andreae, 1893, which is widely dis trib uted in the Mid dle
Mio cene of the Cen tral Paratethys (Aus tria, Po land, Ukra-
ine, Ro ma nia and Hun gary) and also is rec og nized in the
Med i ter ra nean and At lan tic prov inces to the west. It prob a -
bly also oc curs in the Cas pian Sea re gion of the East ern
Paratethys. The pres ence of Lingula may in di cate an even
shal lower en vi ron ment than that, based on the as so ci ated
fauna. Lingula, a warm wa ter in di ca tor, also con firms that
the cool ing, ob served in the Cen tral Paratethys in the Late
Badenian, was poorly marked in the south ern part.
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