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1. IntroductIon

Since the first half of the twentieth century (Dornyay, 1913; 
Lőrenthey & Beurlen, 1929), fossil decapod crustaceans 
from Slovakia have only recently received renewed attention 
(Hyžný, 2010, 2011a–c, 2012, 2014; Hyžný & Schlögl, 2011; 
Hyžný & Hudáčková, 2012; 
Hyžný & Zágoršek, 2012; 
Hyžný et al., 2011, 2014). A 
Middle Miocene decapod as-
sociation from the Plášťovce 
Member (Sebechleby Forma-
tion) was briefly mentioned by 
Hyžný (2011a), but a detailed 
description of the shrimp Jax-
ea kuemeli Bachmayer, 1954 
was provided in a separate pa-
per (Hyžný, 2011b). However, 
so far, detailed descriptions of 
the entire decapod fauna were 
not available. The aims of the 

present work are threefold; 1) to describe the fauna taxonomi-
cally; 2) to evaluate taphonomy and differential diversity of 
decapod crustaceans at several localities within the study area; 
3) to discuss palaeobiogeographical relationships with coeval 
European decapod faunas.
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Fig. 1.: Localities (A–d) studied in the vicinity of Plášťovce.
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2. geological setting

Strata assigned to the Plášťovce Member extend over a fairly 
large area within the Slovakian part of the Novohrad-Nógrad 
Basin in the southern part of the country. At numerous places, 
these strata are exposed; however, decapod crustacean fossils 
are known only from a number of outcrops. Material from a 
total of four localities studied (Fig. 1) provides the basis for the 
present study; these are here referred to as Plášťovce A, B, C 
and D. The locality described by Sukatcheva et al. (2006) is the 
same as Plášťovce C here.

2.1 sedimentology

The Plášťovce Member is part of the volcanoclastic sedimentary 
complex of the Sebechleby Formation (Konečný et al., 1983). 
Lithologically, it is composed of epiclastic volcanic sandstones, 
siltstones, fine-grained polymict conglomerates and tuffitic clays 
(Vass, 1971; Nagy, 1998). At the localities studied all lithologies 
typical of the Plášťovce Member are exposed, but differences in 
thickness and alteration of these types can be observed (Fig. 2) and 
stratification is relatively regular in bed development. On the basis 
of grain size alteration of clastic material, volcanoclastic sequences 
of the Plášťovce Member have been assigned to three main types 
(sensu Vass 1971), namely conglomerate-sandstone; conglomerate-
sandstone-siltstone, and sandstone-siltstone. At the localities 
studied, type 1 is not present. The stratification conglomerate-
sandstone-siltstone shows an irregular sequence development, 
i.e. bodies of respective lithology attain various thicknesses in 
different parts of the sections and may change laterally.

2.2 localities studied

Plášťovce A (48°09’38.90”N, 18°59’2.16”E): Small outcrop 
situated on the southern slope of the Šípka Mts close to the Šípka 
State Nature Reserve, exposing approximately a 4-m-thick se-
quence of the volcano-sedimentary complex of the Plášťovce 
Member. In the lower part of the sequence, laminated tuffites are 
seen, with beds attaining up to 50 cm in thickness. At around 1.5 
m from the bottom, a c. 40-cm-thick body of conglomerates over-
lies the tuffites; the contact is clearly erosional (Fig. 2A). Above 
the conglomerates follow approximately 30 cm of sandstone, 
the remainder of the sequence exposed being stratitied tuffites.

A fauna of both whole and disintegrated crab exoskeletons was 
collected from fine-grained tuffites below the conglomerates. 

Plášťovce B (48°09’39.53”N, 18°59’6.02”E): The locality is 
situated on the same slope as the previous (Plášťovce A), but 
approximately 200 m to the east. The outcrop is some 50 m in 
length and exposes approximately 20 metres in thickness. For the 
present study, a 12.5-m-thick section was sampled. The sequence 
includes two sets of typical stratification of type 2 (sensu Vass 
1971), conglomerate-sandstone-siltstone. The contacts between 
sequences starting with conglomerates are erosional. A relatively 
regular vertical alteration of the same type is a common feature 
for the Plášťovce A and B sections.

At Plášťovce B, above the lower conglomeratic body, follow 
approximately 4 metres of massive epiclastic sandstones, with 

bed thicknesses ranging from 10 to 50 cm. Grain size is finer 
in the upper part of the sequence, whereas in the lower part (at 
5–6 m of the section) larger clasts occur in a much finer matrix. 
At the contact between sandstone and siltstone, soft-sediment 
deformation structures were observed (Fig. 2B; compare with 
Vass, 1971: p. 40, fig. 13). Tuffites consist of several beds, thicken-
ing upwards and becoming more massive and laminated. In the 
tuffites, abundant Ophiomorpha type trace fossils are preserved, 
composed of vertical shafts with a circular cross section (Fig. 
2B) and horizontal tunnels. These traces are presumed to be of 
decapod origin (see below) and are filled with coarser material 
indicating that the burrow system was open when inhabited. 
Lamination is concentrated in the uppermost part of the tuffitic 
sequence, just below the erosional surface (erosion channel) at 
the contact with the conglomerates. 

Decapod fossils are concentrated in finer-grained sediments. 
Isolated, poorly preserved carapace fragments and parts of ap-
pendages are present in epiclastic sandstones, whereas in finer-
grained tuffites also near-complete crab exoskeletons are pre-
served. As far as species composition is concerned, Plášťovce B 
contains the richest decapod assemblage of all sections studied. 

Plášťovce c (48°09’40.23”N, 18°59’22.19”E): Small outcrop 
(road cutting), situated approximately 400 m east of Plášťovce B, 
exposing a 4-m-thick sequence of bioturbated tuffites, alternating 
with beds of laminated tuffites (Fig. 2C). Bed thickness ranges 
between 10 and 40 cm. Plášťovce C roughly corresponds to 
section P3 of Sukatcheva et al. (2006). Decapod fossils include 
both near-complete and fragmentary crab exoskeletons.

Plášťovce d (48°09’22.91”N, 18°57’23.19”E): Section, located 
approximately 1 km west of the village of Plášťovce, exposed at a 
disused quarry. Nearly the entire sequence is composed of fine-
grained, often laminated, massive tuffites of yellow to pinkish 
colour. In the lowermost part of the c. 10-m-thick sequence, there 
are two conspicuous sandstone beds, whereas the uppermost 
part of the sequence (c. 60 cm) is composed of conglomerates 
(Fig. 2D). An additional conspicuous sandstone bed occurs at 
6.2 m of the sequence.

Decapod fossils were collected mostly from the interval be-
tween the sandstone beds, and comprise almost exclusively 
Tasadia carniolica, accompanied by Gyrolithes-like trace fossils.

2.3 stratigraphy

The age of the Plášťovce Beds has traditionally been determined 
by approximation on the basis of lithostratigraphical schemes 
(Vass, 1971, 2002), i.e., early ‘Badenian’ (Langhian) to early late 
‘Badenian’ (Langhian/Serravallian; sensu Kováč et al., 2007; 
Hohenegger et al., 2014). On the basis of foraminiferal assem-
blages from the Plášťovce 1 (P1) borehole core (located ca. 6 
km SE of Plášťovce) and from localities nearby, the tuffitic rocks 
were assigned to the Upper Lagenide Zone (sensu Grill, 1941) 
or CPN7 Zone (sensu Cicha et al., 1975) in the lower part, and 
to the Spirorutilus carinatus Zone (sensu Grill, 1943) or CPN8 
Zone (sensu Cicha et al., 1975) in the upper part of the sequence 
(Lehotayová, 1965). Samples from the P1 core (Lehotayová, 
1965) at a depth of 47 m do not yield any foraminifera, while 
assemblages from depths between 59 and 52 m comprise both 
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Fig. 2. Sections studied at Plášťovce. A – Plášťovce A; note the contact between tuffites and conglomerates (a); B – Plášťovce B; the contact between tuffites and 

conglomerates is erosional (b). Burrows include Ophiomorpha-like trace fossils (c–d); the contact between sandstones and tuffites often contains soft-sediment 

deformation structures (e); C – Plášťovce C; the section is strongly weathered (f); D – Plášťovce D; in the lowermost part of the section, there are two distinct 

sandstone beds (g).
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planktonic and benthic species. The latter are characteristic 
of deeper, suboxic environments rich in nutrients, e.g. Uvige-
rina brunnensis Karrer, 1877, U. semiornata d’Orbigny, 1846, 
Fursenkoina schreibersiana (Czjzek, 1848) and Melonis pompili-
oides (Fichtel & Moll, 1798). Unfortunately, no species counts 
(abundance) or semi-quantitative data are available.

New samples collected from Plášťovce A–D proved almost 
barren; only in some samples were moulds of foraminiferal tests 
(Globigerina sp., Bulimina elongata d’Orbigny, 1826 , and No-
dosaria sp.) found. Based on these, a detailed age assignment 
is impossible.

The Príbelce Member (exposed in the north-eastern part of the 
basin) has been considered by some workers (Vass, 1977, 2002: 
p. 172; Vass et al., 1979) to be coeval with the Plášťovce Member. 
Based on foraminifera, the age of the former was determined as 
early ‘Badenian’ (Langhian) (Vass, 1965; Zlinská & Šutovská, 
1991). Sukatcheva et al. (2006) referred to these data in their 
claim for an early ‘Badenian’ date of the entire faunal assemblage 
of the Plášťovce Member exposed at the village of Plášťovce. 
Until more data become available, we adopt this view and assign 
an early ‘Badenian’ age to the strata studied. 

3. mater ial and methods

A total of 94 decapod specimens were collected from all lithofa-
cies types, with the exception of epiclastic conglomerates that are 
barren of macrofossils. Preservation varies markedly depending 

of lithofacies. In coarser-grained sediments decapod remains are 
fragmentary and poorly preserved, while in finer-grained sedi-
ments they are well preserved, often articulated and retaining 
ventral parts (Fig. 4E) or even antennae (Fig. 3A). The best-
preserved material comes from fine-grained tuffites, usually just 
below the discordant base of epiclastic conglomerates.

Thirteen samples for micropalaeontological analysis were 
taken from sections studied, as well as from identical rock sam-
ples with preserved decapods. Rock samples were treated by 
traditional micropalaeontological methods for separating fo-
raminiferal tests. For rock disintegration, the use of 5 per cent 
solution H2O2 was needed. After maceration, the sediment was 
sieved, using 0.071 and 0.9 mm mesh widths. Fractions 0.071 
and 0.9 mm were kept and studied using stereoscopic binocu-
lar microscope. Residues and fossils collected are deposited at 
the Department of Geology and Palaeontology (KGP-MH), 
Comenius University at Bratislava, Slovakia.

Institutional abbreviations: KGP-MH – Department of 
Geology and Palaeontology, Comenius University, Bratislava, 
Slovakia; SNM-Z – Natural History Museum of Slovak National 
Museum, Bratislava, Slovakia.

4. systematic palaeontology

remarks: The higher classification follows Ahyong et al. (2010) 
and Schweitzer et al. (2010). Synonymy lists are as brief as pos-
sible, mentioning only taxonomically important works.

Fig. 3. Shrimp and squat lobsters of the Plášťovce Member; A – Jaxea kuemeli Bachmayer, 1954, near-complete specimen (SNM-Z 36891a), with abdomen 

partly covered with carapace (numbers indicate abdominal segments), its counterpart (SNM-Z 36891b) was illustrated by Hyžný (2011b: fig. 5C); B – J. 

kuemeli, cephalothorax retaining both chelipeds (SNM-Z 36892); C – Callianassa (s.l.) cf. kerepesiensis Müller, 1976, left major propodus (KGP-MH/PL068); D, E – 

Munida sp., partial carapace (KGP-MH/PL069), uncoated (D) and coated (E) with ammonium chloride prior to photography. Scale bars equal 5 mm.
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Fig. 4. Crabs of the Plášťovce Member: Tasadia carniolica (Bittner, 1884); A – carapace with associated chela and walking legs (KGP-MH/PL057); B – external 

mould of carapace showing numerous small tubercles among larger ones (KGP-MH/PL062); C, D – near-complete crab; note the different expression of 

preserved tubercles on external (C, KGP-MH/PL056) and internal moulds (D, KGP-MH/PL059); E – near-complete female specimen showing venter (KGP-MH/

PL051). Note open third maxillipeds (Mxp3); F – external mould of carapace associated with appendages (KGP-MH/PL004); G – external mould of chela 

(propodus + dactylus); H – detail of anterolateral margin (SNM-Z 35790); I – internal mould of carapace (SNM-Z 35790). Specimens in B–E and I were coated 

with ammonium chloride prior to photography. Scale bars equal 5 mm.
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Order Decapoda Latreille, 1802
Infraorder Axiidea de Saint Laurent, 1979
Family Callianassidae Dana, 1852

Genus Callianassa Leach, 1814
Type species: Cancer (Astacus) subterraneus Montagu, 1808, by 
original designation.

remarks: In general, virtually any ghost shrimp fossil has been 
attributed to Callianassa in the past. As a result, numerous forms 
have been described under the collective name “Callianassa” 
(Schweitzer et al., 2010). These forms often do not correspond 
to the narrow definition of Callianassa as proposed by Man-
ning & Felder (1991). This explains why subsequent authors 
have attempted to indicate clearly the collective nature of Cal-
lianassa when used in such a sense, e.g., Callianassa sensu lato 
(e.g., Karasawa, 2000, 2011; Hyžný et al., 2013).

Callianassa (s.l.) cf. kerepesiensis Müller, 1976
Figure 3c

non 1976 Callianassa kerepesiensis Müller, p. 149, pl. 1, figs. 1-5 
1979 Callianassa kerepesiensis Müller – Förster, p. 90, text-fig. 
1; pl. 1, fig. 5
1984 Callianassa cf. kerepesiensis Müller – Müller, p. 52, pl. 7, 
figs. 1-2

Material: Plášťovce B: major propodus with articulated carpus 
(KGP-MH/PL067); Plášťovce D: isolated left major propodus 
(KGP-MH/PL068; Fig. 3C).
description: Carpus higher than long, proximo-lower margin 
rounded. Manus approximately of equal length and height, 

upper and lower margins parallel to each other, distal mar-
gin with well-developed notch above fixed finger. Fixed finger 
approximately of same length as manus, slender and curved 
upwards distally. Lateral surfaces smooth, without any tuber-
culation.
remarks: The material is too fragmentary for a more detailed 
identification. However, the quadrate manus with a rather deep 
notch at the base of the fixed finger is reminiscent of some repre-
sentatives of the subfamily Callianassinae, in particular Trypaea 
Dana, 1852, Neotrypaea Manning & Felder, 1991, Nihonotrypaea 
Manning & Tamaki, 1998 or Paratrypaea Komai & Tachikawa, 
2007. The small size of the propodi (length of manus not ex-
ceeding 5 mm) may suggest attribution to Paratrypaea (see 
Dworschak, 2012), but in view of the fact that no major merus 
(usually considered of taxonomic importance, e.g., Manning & 
Felder, 1991) is available, we are reluctant to assign this poorly 
preserved material to any genus with confidence.
The shape of the propodus is strikingly similar to that of Callia-
nassa cf. kerepesiensis from the upper ‘Badenian’ of the Budapest 
area, Hungary (Müller, 1984). Based on Förster (1979) and 
Müller (1984), C. cf. kerepesiensis differs from C. kerepesiensis 
in the nature of the fixed finger which possesses only a single 
rudimentary tooth instead of the two in the latter, although it 
is questionable whether this character can be considered taxo-
nomically significant. Additionally, C. cf. kerepesiensis has an 
upper propodal margin which converges distally, which is not 
the case in C. kerepesiensis. A detailed revision of both taxa, with 
an assessment of intraspecific variation, is called for in order to 
clarify the status of C. cf. kerepesiensis.

Infraorder Gebiidea de Saint Laurent, 1979
Family Laomediidae Borradaile, 1903

Fig. 5. Crabs of the Plášťovce Member: Retropluma slovenica Gašparič & Hyžný, 2014; A, B – carapace (KGP-MH/PL063) preserved as external (A) and internal 

mould (B); C – incomplete carapace (KGP-MH/PL064); D, E – female venter (SNM-Z 35798) with preserved abdomen as external mould (D) and sternum as 

internal mould with numbered sternites (E); F – near-complete crab with damaged carapace (SNM-Z 35797). Scale bars equal 5 mm.
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Genus Jaxea Nardo, 1847
Type species: Jaxea nocturna Nardo, 1847, by original designa-
tion.
diagnosis: see Ngoc-Ho (2003: p. 501).

Jaxea kuemeli bachmayer, 1954
figures 3a–b

*1954 Jaxea kümeli Bachmayer, p. 64, pl. 1, figs. 1-2
1969 Jaxea kuemeli Bachmayer – Glaessner, p. R477, fig. 284.4a, b
1984 Jaxea kuemeli Bachmayer – Müller, p. 49
1998 Jaxea kuemeli Bachmayer – Müller, p. 9
2010 Jaxea kuemeli Bachmayer – Schweitzer et al., p. 41
2011a Jaxea kuemeli Bachmayer – Hyžný, p.167, table 1
2011b Jaxea kuemeli Bachmayer – Hyžný, p. 176, figs. 2A-D, 3B, 
5A-C, 6A-C, 7A-D
2015 Jaxea kuemeli Bachmayer – Gašparič & Hyžný, p. 9, figs. 8-9

diagnosis: Cylindrical carapace with triangular rostrum with 
denticulate lateral margins; linea thalassinica and cervical groove 
well defined, not crossing each other. Telson slightly longer than 
wide with median longitudinal groove and two pairs of longitu-
dinal ridges. First pereiopods chelate, equal or subequal, well 
developed, approximately as long as the cephalothorax; ischium 
and merus with spinules on entire lower margin; carpus with 
small lower distal spine; propodus granulate. Pollex with three 
or four larger round teeth positioned proximally, followed by 
several smaller teeth, or with several round, equal-sized teeth; 
large median triangular tooth positioned more proximally, usu-
ally composed of several smaller teeth; distal half of cutting edge 
with numerous small round teeth. Dactylus with two or three 
larger, round teeth positioned proximally followed with a broad 
notch and large median tooth. Second to fifth pereiopods simple 
(after Hyžný, 2011b).
Material: Plášťovce B: a near-complete specimen, including 
cephalothorax and abdomen (SNM-Z 36891a, b; Fig. 3A), an-
other specimen consisting of cephalothorax with both chelipeds 
(SNM-Z 36892; Fig. 3B) and two isolated chelae (KGP-MH/
PL065-066). Details of measurements of SNM-Z 36891-36892 
can be found in Hyžný (2011b: table 2, fig. 4).
remarks: Material from Plášťovce formed a part of the col-
lection which served as a basis for the revision of Jaxea kuemeli 
by Hyžný (2011b), which is why a detailed description is not 
repeated here. Hyžný (2011b) also presented a detailed account 
of the differentiation between J. kuemeli and its extant conge-
ner from the Mediterranean, J. nocturna. The two species differ 
in cheliped morphology, in particular the dentition of fingers 
(Hyžný, 2011b: fig. 3). At Plášťovce B, J. kuemeli has been found 
in association with trace fossils interpreted as open burrows (see 
Discussion below).
Occurrence: Jaxea kuemeli is restricted to the Lower and Middle 
Miocene of Neogene basins in the Paratethys (Austria, Germany, 
Hungary, Slovakia and Slovenia; see Bachmayer, 1954; Hyžný, 
2011b; Gašparič & Hyžný, 2015).

Infraorder Anomura MacLeay, 1838
Superfamily Galatheoidea Samouelle, 1819

Family Munididae Ahyong, Baba, Macpherson & Poore, 2010

Genus Munida Leach, 1820
Type species: Pagurus rugosus Fabricius, 1775, by monotypy.

diagnosis: Carapace rectangular or ovoid, longer than wide, 
rostrum flanked by one pair of supraorbital spines; two or three 
anterolateral spines; several small, lateral spines posterior to 
intersection of cervical groove with lateral margin; deep, arcu-
ate cervical groove; transverse carapace ridges, ranging from 
simple and parallel to complex and bifurcating; and linear array 
of gastric spines paralleling frontal margin of carapace (after 
Schweitzer & Feldmann, 2000a: p. 154).

Munida sp.
figures 3d–e

Material: Plášťovce C: a single incomplete dorsal carapace with-
out rostrum (KGP/MH-PL069).
description: Dorsal carapace incomplete, apparently longer 
than wide, broken along cervical groove; frontal margin (in-
cluding rostrum), anterolateral margin and right half of cara-
pace missing. Whole surface covered with transverse ridges; 
continuous ridges alternating with discontinuous ones form-
ing scabrous ornamentation especially in posterior carapace 
portion. Epigastric regions with at least one pair of epigastric 
spines. Posterior carapace margin with three spines on its pre-
served half.
remarks: The sole specimen available is too incomplete to be 
identified at the species level. Taxonomically important char-
acters, e.g., rostrum, frontal and anterolateral margins, are not 
preserved. Assignment of the material to Munida is based on 
the presence of epigastric spines and discontinuous ridges, and 
should be considered tentative.
Franţescu (2014) recognised ten extinct species of the genus; 
however, none of these is known from the Neogene of Europe. 
The sole known occurrence is Munida sp. from the Upper Mio-
cene of Denmark (Fraaije et al., 2005), which is based on two 
moderately preserved external moulds of abdominal somites. 
Thus, comparison with the Plášťovce material is not possible.

Infraorder Brachyura Linnaeus, 1758
Section Eubrachyura de Saint Laurent, 1980
Subsection Heterotremata Guinot, 1977
Superfamily Cancroidea Latreille, 1802
Family Cancridae Latreille, 1802
Subfamily Lobocarcininae Beurlen, 1930

Genus Tasadia Müller in Janssen & Müller, 1984 (? = Glebocar-
cinus Nations, 1975)
Type species: Cancer carniolicus Bittner, 1884, by monotypy.

diagnosis: Carapace wider than long (L/W c. 0.60). Front not 
projected beyond orbits. Four or five frontal spines. Fronto-
orbital width/carapace width ratio c. 30 per cent; orbits small, 
shallow, directed forwards, with two fissures. Anterolateral mar-
gin convex, ornamented with eight or nine triangular spines, 
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with granules or spinelets, each separated to bases. Posterolat-
eral margin nearly straight, granular, with several small spines. 
Posterior margin rimmed, nearly straight. Regions well defined, 
ornamented with closely spaced tubercles; regions defined by 
smooth, deep grooves.
Manus of chelipeds with at least four granular keels on outer 
surface; upper margin appearing to be ornamented with sharp 
spines; lower margin smooth. Fixed finger with two granular 
keels on outer surface. Dactylus with sharp granules on up-
per margin; at least one row of granules on outer surface (after 
Schweitzer & Feldmann, 2000b: p. 245).
remarks: Müller in Janssen & Müller (1984) erected the 
genus to accommodate several Miocene species of Cancer now 
regarded to be synonymous (see the synonymy list below); 
thus, the genus is now monotypical (Schweitzer & Feldmann, 
2000b). There has been some debate about the generic status 
of Tasadia. Karasawa (1990: p. 6) and Davie (1991: p. 509) 
expressed doubts over its distinct nature, but Schweitzer & 
Feldmann (2000b) opined for the reverse. It is interesting 
to note, that Müller himself (1998: p. 28) was uncertain if 
Tasadia represented a distinct genus and mentioned the pos-
sible synonymy with Glebocarcinus as had been suggested 
previously by Karasawa (1990). More comparative studies 
are needed to resolve this issue, but for the time being we 
concur with Schweitzer & Feldmann (2000b) in treating 
Tasadia as a “good” genus.

Tasadia carniolica (bittner, 1884)
figures 4a–i

* 1884 Cancer carniolicus Bittner, p. 27, pl. 1, figs. 8-9
1893 Cancer cf. illyricus Bittner, p. 32
1897 Cancer Szontaghii Lőrenthey, p. 159
1898 Cancer Szontaghii Lőrenthey, p. 104
1904 Cancer Bittneri Toula, p. 163, text-figs. 1-5
1928 Cancer Bittneri Toula – Glaessner, p. 178
1929 Cancer Bittneri Toula – Glaessner, p. 101
1929 Cancer carniolicus Bittner – Glaessner, p. 102
1929 Cancer szontaghi Lőrenthey – Glaessner, p. 108
1929 Atelecyclus carniolicus (Bittner) – Lőrenthey & Beurlen, 
p. 158, pl. 8, fig. 5
1929 Atelecyclus szontaghi (Lőrenthey) – Lőrenthey & Beurlen, 
p. 156, pl. 8, fig. 9a-b
1952 Atelecyclus szontaghi vindobonensis Bachmayer & Küpper, 
p. 201, figs. 1-2
1984 “Cancer” szontaghii Lőrenthey – Müller, pp. 77, 112, pl. 59, 
figs. 1-5; pl. 60, figs. 1-2
1984 “Cancer” szontaghii vindobonensis (Bachmayer & Küpper) 
– Müller, pp. 78, 112
1984 “Cancer” carniolicus Bittner – Müller, pp. 78, 112
1984 “Cancer” bittneri Toula – Müller, pp. 78, 112
1984 Tasadia carniolica (Bittner) – Müller in Janssen & Müller, 
p. 22, text-fig. 4a; pl. 4, fig. 3; pl. 5, figs 1–2
2005 Tasadia carniolica (Bittner) – Fraaije et al., p. 57, pl. 1, figs. 
7-9
2010 Tasadia carniolica (Bittner) – Schweitzer et al., p. 103
2011a Tasadia carniolica (Bittner) – Hyžný, p. 167, fig. 1C

diagnosis: As for genus (see above).
Material: Plášťovce A: 22 specimens (KGP-MH/PL028-PL042, 
SNM-Z 35783, 35789-35794); Plášťovce B: 42 specimens (KGP-
MH/PL001-PL027, PL062; SNM-Z 35775-35782, 35784-35788, 
35795, 35796); Plášťovce C: 2 specimens (KGP-MH/PL043-
PL044); Plášťovce D: 17 specimens (KGP-MH/PL045-PL061). 
The material is preserved in three different modes: 1) articulated 
specimens, i.e., carapace with appendages (Figs. 4A, C–F); 2) 
isolated carapaces (Figs. 4B, H–I); and 3) isolated appendage 
elements, usually chelae (Fig. 4G). More details on preserva-
tional aspects and taphonomical remarks are presented below. 
Carapace width varies between 1 and 4 cm.
description: Carapace transversely ovate (sensu Ng 1998: 
fig. H), wider than long. Front with five spines, not projected 
beyond orbits. Fronto-orbital width/carapace width ratio 
about 30 per cent; orbits small, shallow, directed forwards, 
with two fissures. Anterolateral margin convex, ornamented 
with eight or nine triangular spines, with up to five spinel-
ets (Fig. 4H), each separated to bases. Posterolateral mar-
gin nearly straight, granular, with four to five small spines. 
Posterior margin rimmed, nearly straight. Regions well de-
fined by smooth, deep grooves. Entire carapace surface or-
namented with densely spaced tubercles; each region with 
one to three large tubercles, usually positioned in the centre, 
smaller tubercles covering entire surface of the regions; tu-
bercles on the posterior margin arranged in a continuous line. 
Protogastric regions with three large tubercles arranged in 
a triangle; mesogastric region with two large tubercles ar-
ranged longitudinally; metagastric region with a single large 
tubercle positioned in the centre; cardiac region with two 
large oval tubercles arranged in a transverse row; hepatic and 
epibranchial regions with a single large tubercle positioned in 
the centre; mesobranchial regions with two large tubercles; 
metabranchial regions with a single large tubercle. Sternum 
elongated longitudinally, with well-developed sutures between 
sternites. Manus of chelipeds with four granular keels on outer 
surface; upper margin ornamented with sharp spines; lower 
margin smooth. Fixed finger distinctly shorter than manus, 
with two granular keels on outer surface. Dactylus with sharp 
granules on upper margin. Occlusal surface of both fingers 
armed with simple teeth of the same shape; tips are usually 
darker in colour. Second to fifth pereiopods with longitudinal 
granulated ridges on all elements.
remarks: The material from Plášťovce is in all important as-
pects identical to Tasadia carniolica as described by Müller in 
Janssen & Müller (1984). Variation in the nature of ornamen-
tation can mostly be ascribed to preservational aspects, i.e., 
whether the carapace is preserved as an internal or external 
mould (see Discussion). Otherwise, the entire assemblage is 
fairly homogeneous.  
Occurrence: Tasadia carniolica is known from the Middle 
Miocene of Paratethyan Neogene basins of Austria, Hungary, 
Romania, Slovakia and Slovenia (Bittner 1884; Toula, 1904; 
Müller, 1984, 1998; Mikuž, 2010; Hyžný, 2011a) and the Lower 
and Upper Miocene of the North Sea Basin (Belgium, Denmark, 
Germany, the Netherlands and Denmark; see Janssen & Müller, 
1984; Fraaije et al., 2005; Van Bakel et al., 2006).
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Superfamily Retroplumoidea Gill, 1894
Family Retroplumidae Gill, 1894

Genus Retropluma Gill, 1894
Type species: Archaeoplax notopus Alcock & Anderson, 1894, 
by monotypy.

diagnosis: Carapace flattened, subrectangular with three promi-
nent transverse carinae; anterior and posterior carinae usually 
continuous across entire width of carapace. Front truncate, orbits 
exposed, rostrum narrow and single lobed. Anterolateral tooth 
large, triangular in outline; infraorbital tooth not spiniform; 
area between rostrum and anterolateral tooth with blunt granu-
lar projection. Eyestalks ending at base of anterolateral tooth. 
Anterolateral margins strongly oblique. Chelipeds pincer-like, 
pereiopods 2–4 long and slender, pereiopod 5 diminutive due 
to reduced size of sternite 8 (emended from de Saint Laurent, 
1989: p. 118).

Retropluma slovenica gašparič & hyžný, 2014
figures 5a–f

2011a Retropluma borealis Fraaije, Hansen & Hansen – Hyžný, 
p. 167, fig. 1F, table 1
2015 Retropluma slovenica Gašparič & Hyžný, p. 15, figs. 18-21

diagnosis: Subrectangular carapace wider than long (W/L 
c. 1.20), well-developed anterolateral tooth, pointing slightly 
outwards. Rostrum curved downwards, of same length as an-
terolateral tooth, with concave sides and significantly wider at 
distal end. Ventrally positioned infraorbital tooth, closely fol-
lowed and partly overlapping with anterolateral tooth. Dorsal 
carapace with three distinct transverse carinae, forming variably 
pronounced blunt teeth at contact with lateral carapace margin. 
Tooth on anterior carina border most pronounced (after Gašparič 
& Hyžný, 2015: p. 156).
Material: Plášťovce A: one near-complete individual with 
carapace and appendages (SNM-Z 35797: maximum carapace 
width 9.3 mm); Plášťovce B: three isolated carapaces (KGP-
MH/PL063: maximum carapace width 17.7 mm; KGP-MH/
PL064: maximum carapace width 15.2 mm; SNM-Z 35799: 
maximum carapace width 16.5 mm), sternum with abdomen 
(SNM-Z 35798).
description: Carapace flat, transversely rectangular (sensu Ng, 
1998: fig. B), wider than long (W/L~1.25), with maximum width 
at level of median carina. Rostrum not preserved. Supraorbital 
margin wide with supraorbital tooth and distinct orbits. Single 
anterolateral tooth well developed, triangular in outline, pointing 
slightly outwards. Lateral and posterior margins slightly convex, 
with well-developed concave re-entrant for fifth pereiopod. Cara-
pace with three distinct tranverse carinae, forming pronounced 
blunt teeth at contact with lateral carapace margin; anterior 
carina almost straight, continuously parallel to frontal margin; 
median carina strongly developed at flanks only, interrupted 
by gastric regions; posterior carina sinuous and well developed, 
convex laterally and slightly concave centrally at intersection with 
cardiac region. Frontal and lateral margins finely tuberculated. 

Regions only moderately developed except urogastric and car-
diac regions which are well defined. Metabranchial regions with 
distinct, fine striation marks. Posterior margin rimmed. Female 
abdomen broadly triangular, narrowing distally, telson not pre-
served; pleonites with transverse ridges. Female sternum broad 
at sternites 5–7, sternite 8 reduced; sternites 5–7 with distinct 
transverse ridges. Chelipeds insufficiently preserved; walking 
legs long and slender.

remarks: Based on a single carapace, the material from Plášťovce 
was identified by Hyžný (2011a) as Retropluma borealis Fraaije, 
Hansen & Hansen, 2005. Recently, a new species of Retropluma 
has been described from the Lower Miocene of Slovenia, R. 
slovenica Gašparič & Hyžný, 2014. Thorough comparison of addi-
tionally collected material with the newly described Retropluma 
has now demonstrated their conspecificity. Retropluma slovenica 
is morphologically close to R. borealis from the Upper Miocene 
of Denmark (Fraaije et al., 2005) and to R. craverii (Crema, 1895) 
from the Pliocene of Italy (De Angeli et al., 2011), however, it 
differs in a number of characters (discussed in detail by Gašparič 
& Hyžný, 2015). Importantly, a well-developed and tuberculate 
postorbital tooth with concave sides and strong projections at 
the junctions of carinae with lateral carapace margins are typi-
cal of R. slovenica; these are distinctly less well developed in R. 
borealis and R. craverii.
Occurrence: So far, Retropluma slovenica has been recorded 
solely from the Lower Miocene (‘Karpatian’) of the Slovenian 
part of the Styrian Basin (Gašparič & Hyžný, 2015). The present 
record is the second known; it extends both the geographical 
distribution of the species to the Slovakian part of the Novohrad-
Nógrad Basin and the stratigraphical range into the Middle 
Miocene (‘Badenian’).

5. discussion

5.1 palaeoenvironment

The Plášťovce Beds originated between the shoreface and off-
shore zones (Kováč et al., 1999). Deposition was controlled 
mainly by synsedimentary tectonics in the area and by volcanic 
activity (Vass, 1971). The basin was filled predominantly by 
volcanoclastic material derived from an active andesite strato-
volcano situated to the north of the basin (Konečný et al., 1983).

In addition to decapod crustaceans, the faunal content of 
the Plášťovce Beds includes gastropods, plus infaunal, semi-
infaunal and epifaunal bivalves (preserved often as internal 
moulds), and irregular echinoids (Sukatcheva et al., 2006). 
The presence of echinoids suggests a prevalence of stenoha-
line conditions. The muddy and/or fine sandy substrate was 
inhabited by burrowing shrimps, specifically “Callianassa” 
cf. kerepesiensis and Jaxea kuemeli. Extant members of Jaxea 
commonly inhabit muddy to sandy bottoms (Wear & Yald-
wyn, 1966; Ngoc-Ho, 2003: p. 505). At Plášťovce B, relatively 
large fossil burrows (Fig. 2B) were observed in close proximity 
of remains of J. kuemeli. It is likely that their tracemaker was 
Jaxea, which constructs burrows with large galleries (Pervesler 
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& Dworschak, 1985; Pervesler & Hohenegger, 2006). Cal-
lianassids often construct burrows with tunnels and shafts 
which reflect the animal’s size and chelae of “Callianassa” cf. 
kerepesiensis found are rather small. Consequently, it appears 
unlikely that they produced the burrow structures observed 
at Plášťovce B.

To date, Jaxea is known mainly from shallow-marine settings 
up to depths of 100 m (Wear & Yaldwyn, 1966; Ngoc-Ho, 2003), 
although it has been recorded from depths exceeding 400 m 
(Diez et al., 1994). In general, most specimens of European 
Jaxea nocturna were collected from the depths less than 100 
m (Ngoc-Ho, 2003). Callianassids often inhabit the intertidal 
to subtidal zone (Dworschak, 2000; Dworschak et al., 2012). 
However, without proper generic assignment of “Callianassa” cf. 
kerepesiensis, it is difficult to compare its possible environmental 
preferences with its extant relatives.

Munida is a very speciose squat lobster genus that generally 
inhabits deep-water settings of several hundreds of metres, but 
among the numerous species there are some that have been 
recorded from depths not exceeding several tens of metres 
(Baba et al., 2008). The same is true for Retropluma, a typi-
cal inhabitant of deeper settings, with a bathymetric range of 
70–450 m (de Saint Laurent, 1989; McLay, 2006). With regard 
to Retropluma, Artal et al. (2006) argued for adaptation to soft 
bottoms on inner and outer continental shelves, which is in ac-
cordance with depositional settings reflected by the Plášťovce 
localities. Retropluma slovenica from the Lower Miocene of 
Slovenia was recorded from settings interpreted to have been 
laid down in waters deeper than 125 m (Gašparič & Hyžný, 
2015); a similar depth can be estimated for the palaeoenviron-
ment at the Plášťovce localities. 

The decapod associations studied are dominated by Tasadia 
(see below), which has no extant counterpart. Its closest rela-
tive today, morphologically speaking, is Glebocarcinus which 
inhabits a wide range of depths from 10 to 400 m (Nations, 1975) 
and which was identified in the Lower Miocene of Switzerland 
(Fraaije et al., 2010a). Based on the entire decapod fauna, the 
bathymetry of the Plášťovce Beds can be estimated to have been 
approximately 100 m, or deeper, which is in accordance with the 
bathymetric range of benthic foraminifera recorded by Leho-
tayová (1965) from the P1 borehole core.

Interestingly, Sukatcheva et al. (2006: p. 533) described a 
non-thermophilic caddisfly from the section here referred to as 
Plášťovce C. Those authors explained the presence of an adult 
caddisfly in a littoral marine setting as, “a result of fixation of 
its larvae in fresh water streams or rivers, coming from inland 
high elevations”.

5.2 differential diversity

The decapod fauna from the Plášťovce localities comprises five 
species in five families (Callianassidae, Laomediidae, Munididae, 
Cancridae and Retroplumidae). With a total of 82 specimens 
collected (87.2 per cent), Tasadia carniolica is a predominant 
species (Fig. 6A) and other taxa represent rather accessory ele-
ments. Species composition at the various localities differs (Fig. 
6B), although Tasadia is predominant at every one of them. At 

Plášťovce A two species were identified, with Tasadia carniolica 
accounting for 95.6 per cent of the association, the remainder 
being Retropluma slovenica. At Plášťovce B, the situation is diffe-
rent. Four species were identified here; in addition to T. carniolica 
(82.4 per cent), also Callianassa cf. kerepesiensis (2 per cent), 
Jaxea kuemeli (7.8 per cent) and R. slovenica (7.8 per cent) occur. 
Plášťovce C yielded only three specimens, of two taxa, Munida 
sp. (1) and T. carniolica (2). Because of the limited sample size, 
this locality was not included in further analysis (see Fig. 6B–C). 
At Plášťovce D, two species were identified; the dominant T. 
carniolica (94 per cent) is accompanied by C. cf. kerepesiensis 
(6 per cent).

This differential diversity at the Plášťovce localities can be 
explained as having been affected by two major factors:

Collecting bias: Plášťovce A and B are localities in close prox-
imity, with comparable lithology. However, outcrop at Plášťovce 
B is significantly larger and more collecting time has been spent 
here. Collecting bias is clearly responsible for a different compo-
sition: 51 specimens were collected at Plášťovce B, and only 23 
at Pláštovce A. Moreover, accessory taxa present at Plášťovce B 
include a total of 9 specimens, of which only a single individual 
of C. cf. kerepesiensis was found. Thus, one can speculate that 
further collecting at Plášťovce A should yield more taxa.

1. Environmental factors: It is possible that different micro-
habitats were present at the various localities. Plášťovce D differs 
from the others in having a more homogeneous lithology which 
affected also the preservation of the decapod fauna (Fig. 6C). 
Whereas sections at Plášťovce A, B and C contain Ophiomorpha-
like trace fossils, at Plášťovce D these are replaced by Gyrolithes-
like trace fossils that do not occur elsewhere, suggesting different 
substrate properties.

In general, Plášťovce A and B are close to each other geo-
graphically, lithologically and also faunally. Because of fewer 
specimens found, Plášťovce C is difficult to evaluate. However, 
the presence of Munida sp., which was not recorded at any other 
locality (despite extensive collecting at Plášťovce B), and the cad-
disfly recorded by Sukatcheva et al. (2006), may imply different 
depositional settings and palaeoenvironment. Finally, Plášťovce 
D, with its unique suite of trace fossils and absence of Jaxea kue-
meli, points to a type of substrate not suitable for burrowers that 
constructed large galleries. 

5.3 taphonomy

In order to evaluate preservational aspects of the decapod fau-
na at the localities studied, specimens were divided into three 
groups:

Articulated specimens: any carapace with at least some walk-
ing legs and/or chela/chelae is considered to belong to this  
category.

Isolated carapace: no appendages retained.
Isolated appendage: either an isolated chela or element of 

other walking leg.
Based on this subdivision, Plášťovce A and B have a similar 

taphonomic pattern with approximately 23–25 per cent of ar-
ticulated specimens, 33–35 per cent of isolated carapaces and 
39–43 per cent of isolated appendages (Fig. 6C). Plášťovce D 
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Fig. 6. Differential diversity and preservation of decapod crustacean fauna of the Plášťovce Member; A – species composition at all localities; B – species 

composition per locality (Plášťovce C is not included); C – type of preservation per locality (Plášťovce C is not included). See text for more details.
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shows a different ratio; in excess of 40 per cent of all specimens 
are preserved articulated (Fig. 6C). This difference can be as-
cribed to the lithology which is much finer at Plášťovce D, lacking 
conglomerates and epiclastic sandstones (Fig. 2D).

Often the differentiation of moults from corpses is diffi-
cult in fossil decapod associations (Bishop, 1986). However, 
near-complete specimens of Jaxea kuemeli from Plášťovce B 
most likely represent moults, which can be deduced from the 
abdomen which is partly embedded under the carapace in 
one individual (Fig. 3A) and branchiostegites preserved in a 
single plane, together with the dorsal carapace in other speci-
men (Fig. 3B). The preservation of alleged moults might have 
been promoted by the moulting process of these shrimps that 
took place in burrows.

Specimens of Tasadia carniolica at Plášťovce do not always 
preserve the ventral side, but in case they do, their third maxil-
lipeds usually are opened up (Fig. 4E). In such cases, all parts of 
the exoskeleton are in place, which suggests the animals to repre-
sent corpses. Third maxillipeds in a gaping posture may indicate 
respiratory distress (Warner, 1977) prior to death. This was 
reported for an assemblage of Chaceon peruvianus (d’Orbigny, 
1842) from the Lower Miocene of Argentina (Crawford et al., 
2008), that was interpreted to document preservation of rapidly 
buried crabs that had been suffocated by a cover of volcanic ash. 
Volcanic activity has already been suggested to have influenced 
deposition of the Plášťovce Beds (Vass, 1971), and thus episodic 
events of rapid volcaniclastic flows in the area could have killed 
crabs and been conducive to their preservation.

In general, rapid burial after very short or no post-mortem 
transport seems to be a rather characteristic feature of faunal 
elements of the Plášťovce Beds, as demonstrated also by two 
forewings of presumably a single individual of caddisfly (Su-
katcheva et al., 2006) recorded from Pláštovce C.

Interestingly, nearly no cuticule is preserved in the decapod 
specimens studied. This probably is related to substrate geochem-
istry which caused dissolution of the cuticle after deposition and 
fossilisation. Decapods are preserved in two different ways, either 
as internal (Figs. 4A, D, I, 5B–C) or external moulds (Figs. 4B–C, 
F). In this respect it is important to note that ornamentation is 
strikingly different in these two modes, especially in Tasadia 
carniolica. While the external mould preserves all details of the 
original cuticular surface, the internal mould does not; thus, 
internal moulds do not preserve finer tuberculation. Taxonomic 
implications of this phenomenon have recently been discussed 
by Klompmaker et al. (2015; see also Waugh et al., 2009: fig. 2; 
Fraaije et al., 2013: p. 252).

5.4 palaeobiogeography

The decapod fauna from the Plášťovce Beds can be compared 
directly with two European Miocene faunas. Fraaije et al. (2005) 
studied a Late Miocene assemblage from Gram, Denmark, domi-
nated by Chaceon miocenicus Fraaije, Hansen & Hansen, 2005 
and accompanied by Nephrops, Munida, Tasadia and Retropluma. 
The co-occurrence of the three last-named genera corresponds 
to that noted at Plášťovce herein. Recently, Gašparič & Hyžný 
(2015) described an Early Miocene fauna from Činžat, Slovenia, 

dominated by Retropluma slovenica and Styrioplax exiguus 
(Glaessner, 1928) and accompanied by Calliax, Lepidophthal-
mus, Jaxea and Neopilumnoplax. The association of R. slovenica 
with Jaxea kuemeli is reminiscent of Plášťovce. All three faunas 
differ in many aspects, but they have one feature in common: the 
presence of the generally deep-water genus Retropluma which 
may be indicative not only of similar environmental conditions 
but also palaeobiogeographical relationships.

The assemblage from Činžat (‘Karpatian’) is slightly older than 
that of Plášťovce (‘Badenian’), but both inhabited the Central 
Paratethys Sea. In fact, most of the ‘Karpatian’ and ‘Badenian’ 
decapod species from Slovenia (Gašparič & Hyžný, 2015: table 1) 
are present in roughly coeval strata in Austria or Slovakia (Mül-
ler, 1984, 1998; Hyžný, 2011a; Hyžný & Schlögl, 2011; Hyžný 
& Gašparič, 2014). Thus, faunal similarities between Plášťovce 
and Činžat do not come as a surprise. The affinity to decapod 
assemblages from Gram (Upper Miocene, Tortonian) can be 
explained differently. Since the birth of the Paratethys during 
the Oligocene, an intermittent seaway existed via the Rhine 
Graben (Martini, 1990; Berger et al., 2005) which connected 
the Paratethys with the North Sea; this came to an end during 
the Early Miocene. There was no seaway connection between 
the Central Paratethys and the North Sea during the Middle 
Miocene (e.g., Rögl, 1998; Harzhauser & Piller, 2007). During 
the Early and Middle Miocene, these two distinct biogeographic 
areas had some decapod genera (and even species) in common, 
as documented previously by several authors (Janssen & Müller, 
1984; Fraaije et al., 2005, 2010b). The assemblage from Plášťovce 
adds further similarities which call for rigorous quantitative 
analysis in future.

6. conclusions

On the basis of data presented herein, the following conclusions 
can be drawn:

1.  Volcanoclastic sediments of the Middle Miocene Plášťovce 
Beds sampled at four localities in the Plášťovce area (Slo-
vakian part of the Novohrad-Nógrad Basin) have yielded a 
decapod fauna dominated by Tasadia carniolica and accom-
panied by Callianassa (s. l.) cf. kerepesiensis, Jaxea kuemeli, 
Munida sp. and Retropluma slovenica.

2.  Differential diversity at the localities studied can be ex-
plained by collecting bias and environmental factors. Based 
on a comparison with extant congeners or close relatives, 
the palaeoenvironment is interpreted as muddy-bottomed, 
near-shore zone at a depth of approximately 100 m.

3.  Decapods are often preserved as near-complete, articulated 
specimens interpreted as moults (J. kuemeli) and corpses 
(T. carniolica). Third maxillipeds in open posture in some 
specimens of T. carniolica may indicate respiratory distress, 
suggestive of episodic events of volcanoclastic flows re-
sponsible for killing crabs and ensuring their preservation 
by rapid burial.

4.  The species composition of the decapod fauna of the 
Plášťovce Beds further strengthens similarities with Mio-
cene faunas of the North Sea Basin.

acta geologica slovaca, 7(2), 2015, 135–150



151

Acknowledgements
Rok Gašparič (Kamnik, Slovenia) helped with species identification of 
Retropluma, and Marián Golej and Peter Vršanský (both Geological Ins-
titute of Slovak Academy of Sciences, Bratislava, Slovakia) donated some 
specimens. The manuscript benefitted from the constructive reviews by 
René H.B. Fraaije (Oertijdmuseum De Gorene Poort Boxtel, the Net-
herlands) and John W.M. Jagt (Natuurhistorisch Museum Maastricht, 
the Netherlands). The work was supported by the Austrian Science Fund 
(FWF; Lise Meitner Program M 1544-B25) and the Slovak Research and 
Development Agency under contracts nos. APVV-0644-10 and APVV-
0436-12.

references
Ahyong, S.T., Baba, K., Macpherson, E. & Poore, G.C.B., 2010: A new clas-

sification of the Galatheoidea (Crustacea: Decapoda: Anomura). Zootaxa, 
2676, 57-68.

Alcock, A. & Anderson, A.R.S., 1894: An account of a recent collection of 
deep-sea Crustacea from the Bay of Bengal and Laccadive Sea. Natural his-
tory notes from H.M. Royal Indian Marine Survey Steamer “Investigator”, 
commander C.F. Oldham, R.N., commanding. - Series II, No. 14. Journal 
of the Asiatic Society of Bengal, 63, 141-185, pl. 9.

Artal, P., van Bakel, B. & Castillo, J., 2006: Retropluma Gill, 1894 (Crustacea, 
Decapoda) from the Eocene of the eastern Pyrenees (Spain, France). Cai-
nozoic Research, 5, 65-71.

Baba, K., Macpherson, E., Poore, G.C.B., Ahyong, S.T., Bermudez, A., Cabezas, 
P., Lin C.-W., Nizinski, M., Rodrigues, C. & Schnabel, K.E., 2008: Catalogue 
of squat lobsters of the world (Crustacea: Decapoda: Anomura – families 
Chirostylidae, Galatheidae and Kiwaidae). Zootaxa, 1905, 1-220.

Bachmayer, F., 1954: Zwei bemerkenswerte Crustaceen-Funde aus dem Jung-
tertiär des Wiener Beckens. Sitzungsberichte der Österreichischen Akademie 
der Wissenschaften in Wien, mathematisch-naturwissenschaftliche Klasse I, 
163, 63-70.

Bachmayer, F. & Küpper, K., 1952: Eine bemerkenswerte Krabbe aus dem 
Badener Tegel (Torton) von Sooss im Wiener Becken. Verhandlungen der 
Geologischen Bundesanstalt Wien, 1952, 200-205.

Berger, J.-P., Reichenbacher, B., Becker, D., Grimm, M., Grimm, K., Picot, L., 
Storni, A., Pirkenseer, C., Derer, Ch. & Schaefer, A., 2005: Paleogeography 
of the Upper Rhine Graben (URG) and the Swiss Molasse Basin (SMB) 
from Eocene to Pliocene. International Journal of Earth Sciences, 94, 697-710.

Beurlen, K., 1930: Vergleichende Stammesgeschichte, Grundlagen, Metho-
den, Probleme unter besonderer Berücksichtigung der höheren Krebse. 
Fortschritte in der Geologie und Paläontologie, 8, 317-586.

Bishop, G.A., 1986: Taphonomy of the North American decapods. Journal of 
Crustacean Biology, 6, 326-355.

Bittner, A., 1884: Beiträge zur Kenntniss Tertiärer Brachyuren-Faunen. Denk-
schriften der kaiserlichen Akademie der Wissenschaften, Mathematisch-Natur-
wissenschaftliche Klasse, 48, 15-30.

Bittner, A., 1893: Decapoden des pannonischen Tertiärs. Sitzungsberichte der 
kaiserlichen Akademie der Wissenschaften in Wien, 102, 10-37.

Borradaile, L.A., 1903: On the classification of the Thalassinidea. The Annals 
and Magazine of Natural History (ser. 7), 12, 534-551.

Cicha, I., Čtyroká, J., Jiříček, R. & Zapletalová, I., 1975: Principal biozones of 
the Late Tertiary in Eastern Alps and West Carpathians. In: Cicha, I. (Ed.): 
Biozonal division of the Upper Tertiary basins of the Eastern Alps and West 
Carpathians. IUGS Proccedings of the VI Congress, Bratislava, 19-34.

Crawford, R.S., Casadío, S., Feldmann, R.M., Griffin, M., Parras, A. & Sch-
weitzer, C.E., 2008: Mass mortality of fossil decapods within the Monte 

León Formation (early Miocene), southern Argentina: victims of Andean 
volcanism. Annals of Carnegie Museum, 77, 259-287.

Crema, C., 1895: Sopra alcuni decapodi terziarii del Piemonte. Atti Reale Ac-
cademia delle Scienze di Torino, 30, 664-681.

Czjzek, J., 1848: Beitrag zur Kenntnis der fossilen Foraminiferen des Wiener 
Beckens. Haidinger’s Naturwissenschaftliche Abhandlungen, 2, 137-150.

Dana, J.D., 1852: Conspectus crustaceorum & c. Conspectus of the Crustacea of 
the Exploring Expedition under Capt. Wilkes, U.S.N. Macroura. Proceedings 
of the Academy of Natural Sciences of Philadelphia, 6, 10-28.

Davie, P.J.F., 1991: Crustacea Decapoda: the genus Platepistoma Rathbun, 1906 
(Cancridae) with the description of three new species. In: Crosnier, A. (Ed.): 
Résultats des Campagnes MUSORSTOM, Volume 9. Mémoires du Muséum 
national d’Histoire naturelle, Nouvelle Série. Série A, Zoologie, 152, 493-514.

De Angeli, A., Garassino, A. & Pasini, G., 2011: Retropluma craverii (Crema, 
1895) (Crustacea, Decapoda, Brachyura, Retroplumidae) from the Pliocene 
of Reggio Emilia (N Italy). Atti della Società Italiana di Scienze naturali e del 
Museo Civico di Storia naturale di Milano, 152, 37-44.

Diez, L.F., Garcia-Arberas, L. & Rallo, A., 1994: Fauna béntica de los fondos 
de la fosa del Capbretón (Golfo de Vizcaya. Atlántico Oriental): Crutáceos 
Decápodos. Cuadernos de Investigación Biológica, 18, 45-54.

Dornyay B., 1913: Rózsahegy környékének földtani viszonyairól. Budapest, 
Fritz Ármin Könyvnyomdája, 51 p.

Dworschak, P.C., 2000: Global diversity in the Thalassinidea (Decapoda). 
Journal of Crustacean Biology, 20 (Special Number 2), 238-245.

Dworschak, P.C., 2012: On the identities of Callianassa bouvieri Nobili, 1904, 
C. maldivensis Borradaile, 1904, and C. gravieri Nobili, 1905 (Crustacea: 
Decapoda: Callianassidae): a morphometric approach. Zootaxa, 3149, 39-56.

Dworschak, P.C., Felder, D.L. & Tudge, C.C., 2012: Chapter 69. Infraorders 
Axiidea de Saint Laurent, 1979 and Gebiidea de Saint Laurent, 1979 (formerly 
known collectively as Thalassinidea). In: Schram, F.R., Vaupel Klein, J.C. von, 
Charmantier-Daures, M. & Forest, J. (Eds.): Treatise on Zoology — Anato-
my, Taxonomy, Biology. The Crustacea. Vol. 9B, Brill, Leiden, pp. 109-219.

Fabricius, J.C., 1775: Systema Entomologiae, sistens Insectorum Classes, 
Ordines, Genera, Species, adjectis Sysnonymis, Locis, Descriptionibus, 
Observationibus. Kortii, Flensburgi et Lipsiae, 832 p.

Fichtel, L.V & Moll, J.P.C., 1798: Testacea Microscopica. Verlag Ferdinand 
Berger & Söhne, Wien, 143 p.

Förster, R., 1979: Decapod crustaceans from the Middle Miocene (Badenian) 
deposits of southern Poland. Acta Geologica Polonica, 29, 89-106.

Fraaije, R., Hansen, J. & Hansen, T., 2005: Late Miocene decapod faunas from 
Gram, Denmark. Palaeontos, 7, 51-61.

Fraaije, R.H.B., van Bakel, B.W.M., Guinot, D. & Jagt, J.W.M., 2013: A new 
Middle Jurassic (Bajocian) homolodromioid crab from northwest France; 
the earliest record of the Tanidromitidae. Boletín de la Sociedad Geológica 
Mexicana, 65, 249-254.

Fraaije, R.H.B., Menkveld-Gfeller, U.E., van Bakel, B.W.M. & Jagt J.W.M., 
2010a: Decapod crustaceans from the type area of the Helvetian Stage 
(lower Miocene) in the Bern area, Switzerland. Bulletin of the Mizunami 
Fossil Museum, 36, 1-11.

Fraaije, R.H.B., van Bakel, B.W.M. & Jagt, J.W.M., 2010b: First record of Dromia 
neogenica Müller, 1979 (Decapoda, Brachyura, Dromiidae) from Neogene 
strata in the southern North Sea Basin. In: Fransen, C.H.J.M., De Grave, 
S. & Ng, P.K.L. (Eds.): Lipke Bijdeley Holthuis memorial volume - Studies 
on Malacostraca. Crustaceana Monographs, 14, 231-240.

Franţescu, O., 2014: Fossil decapods from the Cretaceous (late Albian) of 
Tarrant County, Texas. Neues Jahrbuch für Geologie und Paläontologie Ab-
handlungen, 273, 221-239.

taphonomy and diversity of middle miocene decapod crustaceans from the novohr ad-nógr ad basin, slovakia...



152

Gašparič, R. & Hyžný, M., 2015. An early Miocene deep-water decapod 
crustacean faunule from the Slovenian part of the Styrian Basin, and its 
palaeoenvironmental and palaeobiogeographical significance. Papers in 
Palaeontology, 1, 141-166. 

Gill, T., 1894: A new bassalian type of crabs. American Naturalist, 28, 1043-1045.
Glaessner, M.F., 1928: Die Dekapodenfauna des österreichischen Jungtertiärs. 

Jahrbuch der Geologischen Bundesanstalt Wien, 78, 161-219.
Glaessner, M.F., 1929: Crustacea Decapoda. In: Pompeckj, F.J. (Ed.): Fossilium 

Catalogus, 1: Animalium, 41. W. Junk, Berlin, 1-464.
Glaessner, M.F., 1969: Decapoda. In: Moore, R.C. (Ed.): Treatise on Inverte-

brate Paleontology, Part R. Arthropoda 4(2). Geological Society of America, 
Boulder/The University of Kansas Press, Lawrence, R399-R533, R626-R628.

Grill, R., 1941: Stratigraphische Untersuchungen mit Hilfe von Mikrofaunen 
imWiener Becken und den benachbarten Molasse-Anteilen. Oel und Kohle, 
37, 595-602.

Grill, R., 1943: Über mikropaläontologische Gliederungsmöglichkeiten im 
Miozän des Wiener Beckens. Mitteilungen des Reichsamts für Bodenforschung, 
6, 33-44.

Guinot, D., 1977: Propositions pour une nouvelle classification des Crustacés 
Décapodes Brachyoures. Comptes Rendus hebdomadaires des Séances de 
l’Académie des Sciences, Paris, D285, 1049-1052.

Harzhauser, M. & Piller, W.E., 2007: Benchmark data of a changing sea – 
palaeogeography, palaeobiogeography and events in the Central Paratethys 
during the Miocene. Palaeogeography, Palaeoclimatology, Palaeoecology, 
253, 8-31.

Hohenegger, J., Ćorić, S. & Wagreich, M., 2014: Timing of the Middle Miocene 
Badenian Stage of the Central Paratethys. Geologica Carpathica, 65, 55-66.

Hyžný, M., 2010: Revision of the Eocene decapod crustaceans deposited in the 
Liptov Museum Čierny Orol (Liptovský Mikuláš, Slovakia). Acta Geologica 
Slovaca, 2, 117-122.

Hyžný, M., 2011a: Synopsis of fossil decapod crustaceans from Slovakia (West-
ern Carpathians). Neues Jahrbuch für Geologie und Paläontologie Abhand-
lungen, 260, 165-171.

Hyžný, M., 2011b: Revision of Jaxea kuemeli Bachmayer, 1954 (Decapoda: 
Gebiidea: Laomediidae) from the Miocene of Europe, with remarks on 
the palaeobiogeography of the genus Jaxea Nardo, 1847. Neues Jahrbuch 
für Geologie und Paläontologie Abhandlungen, 260, 173-184.

Hyžný, M., 2011c: In situ mud shrimps (Decapoda: Axiidea: Callianassidae) 
preserved within their burrows from the middle Miocene of the Central 
Paratethys. Bulletin of the Mizunami Fossil Museum, 37, 37-46.

Hyžný, M., 2012: Calliaxina chalmasii (Brocchi, 1883) comb. nov. (Decapoda: 
Axiidea: Callianassidae: Eucalliacinae), a ghost shrimp from the Middle 
Miocene of Europe, with reappraisal of the fossil record of Eucalliacinae. 
Zootaxa, 3492, 49-64.

Hyžný, M., 2014: Harpactoxanthopsis quadrilobata (Desmarest, 1822) from 
the Eocene of Slovakia and Italy: the phenomenon of inverted images of 
fossil heterochelous crabs. Bulletin of the Mizunami Fossil Museum, 40, 23-27.

Hyžný, M. & Gašparič, R., 2014: Ghost shrimp Calliax de Saint Laurent, 1973 
(Decapoda: Axiidea: Callianassidae) in the fossil record: systematics, pala-
eoecology and palaeobiogeography. Zootaxa, 3821, 37-57.

Hyžný, M., Gašparič, R., Robins, C.M. & Schlögl, J., 2014: Miocene squat 
lobsters (Decapoda, Anomura, Galatheoidea) of the Central Paratethys 
– a review, with description of a new species of Munidopsis. In: Fraaije, 
R.H.B., Hyžný, M., Jagt, J.W.M., Krobicki, M. & Van Bakel, B.W.M. (Eds.): 
Proceedings of the 5th Symposium on Mesozoic and Cenozoic Decapod 
Crustaceans, Krakow, Poland, 2013: A tribute to Pál Mihály Müller. Scripta 
Geologica, 147, 241-267.

Hyžný, M. & Hudáčková, N., 2012: Redescription of two ghost shrimps (De-
capoda: Axiidea: Callianassidae) from the Middle Miocene of the Central 
Paratethys: systematics, intraspecific variation, and in situ preservation. 
Zootaxa, 3210, 1-25.

Hyžný, M. & Schlögl, J., 2011: An early Miocene deep-water decapod crusta-
cean faunule from the Vienna Basin (Western Carpathians, Slovakia). 
Palaeontology, 54, 323-349.

Hyžný, M., Schlögl, J. & Krobicki, M., 2011: Tanidromites insignis (von Meyer, 
1857) (Crustacea: Decapoda: Brachyura) from Late Jurassic non-biohermal 
facies of the Western Tethys (Pieniny Klippen Belt, Western Carpathians, 
Slovakia). Neues Jahrbuch für Geologie und Paläontologie Abhandlungen, 
262, 213-226.

Hyžný, M., Vega, F.J. & Coutiño, M.A., 2013: Ghost shrimps (Decapoda: 
Axiidea: Callianassidae) of the Maastrichtian (Late Cretaceous) Oco-
zocoautla Formation, Chiapas (Mexico). Boletín de la Sociedad Geológica 
Mexicana, 65, 255-264.

Hyžný, M. & Zágoršek, K., 2012: The Priabonian bryozoan-decapod asso-
ciation from the Borové Formation (the Ďurkovec quarry, NE Slovakia) 
and its palaeoecological implications. Acta Musei Nationalis Pragae Series 
B – Historia Naturalis, 68, 15-22.

Janssen, A.W. & Müller, P., 1984: Miocene Decapoda and Mollusca from Ram-
sel (province of Antwerpen, Belgium), with a new crab genus and a new 
cephalopod species. Scripta Geologica, 75, 1-26.

Karasawa, H., 1990:  Decapod crustaceans from the Miocene Mizunami Group, 
Central Japan, Pt. 2, Oxyrhyncha, Cancridea, and Brachyrhyncha. Bulletin 
of the Mizunami Fossil Museum, 17, 1-34, pls. 1-8.

Karasawa, H., 2000: Discovery of Early Cretaceous (Barremian) decapod 
Crustacea from the Arida Formation of Wakayama Prefecture, Japan. Pa-
leontological Research, 4, 235-238.

Karasawa, H., 2011: New axiidean Decapoda from the Albian (Lower Cre-
taceous) chemosynthetic community of Hokkaido, Japan. Bulletin of the 
Mizunami Fossil Museum, 37, 27-29.

Karrer, F., 1877: Geologie der Kaiser Franz Josef Hochquellen-Wasserleitung. 
Eine Studie in den Tertiär-Bildungen am Westrand des alpinen Theiles der 
Niederung von Wien. Abhandlungen der Kaiserisch-Königlichen Geologischen 
Reichsanstalt, 9, 1-420.

Klompmaker, A.A., Hyžný, M. & Jakobsen, S.L., 2015: Taphonomy of decapod 
crustacean cuticle and its effect on the appearance as exemplified by new 
and known taxa from the Cretaceous - Danian crab Caloxanthus. Cretaceous 
Research, 55, 141-151.

Komai, T. & Tachikawa, H., 2007: New genus and species of axiid shrimp 
(Crustacea, Decapoda, Thalassinidea) from Japan. Bulletin of the National 
Museum of Nature and Science, Series A (Zoology), 33, 113-126.

Konečný, V., Lexa, J. & Planderová, E., 1983: Stratigraphical classification of 
Central Slovak neovolcanites. Západné Karpaty, Séria Geológia, 9, 1-204. 

Kováč, M., Andreyeva-Grigorovich, A., Bajraktarević, Z., Brzobohatý, R., 
Filipescu, S., Fodor, L., Harzhauser, M., Nagymarosy, A., Oszczypko, N., 
Pavelić, D., Rögl, F., Saftić, B., Sliva, Ľ. & Studencka, B., 2007: Badenian 
evolution of the Central Paratethys Sea: paleogeography, climate and eustatic 
sea-level changes. Geologica Carpathica, 58, 579-606.

Kováč, M., Holcová, K. & Nagymarosy, A., 1999: Paleogeography, paleobathym-
etry and relative sea-level changes in the Danube Basin and adjacent areas. 
Geologica Carpathica, 50, 325-338. 

Latreille P.A., 1802-1803: Histoire naturelle générale et particulière des Crus-
tacés et des Insectes, 3, F. Dufart, Paris, 1-467

Leach, W.E., 1814: Crustaceology. In: Brewster, D. (Ed.): The Edinburgh 
Encyclopaedia, 7, Blackwood, Edinburgh, 385-437.

acta geologica slovaca, 7(2), 2015, 135–150



153

Leach, W.E., 1820: Galatéadées, Galateadæ. (Crust.). In: Cuvier, F. (Ed.): 
Dictionnaire des Sciences Naturelles, dans lequel on trait méthodiquement 
des différens êtres de la Nature, considérés soit en eux-mêmes, d’après l’état 
actuel de nos connaissances, soit relativement à l’utilité qu’en peuvent 
retirer la Médecine, l’Agriculture, le Commerce et les Arts. Suivi d’une 
biographie des plus Célèbres Naturalistes. Ouvrage destiné aux méde-
cins, aux agriculteurs, aux commerçans, aux artistes, aux manufacturiers,  
et à tous ceux qui ont intérêt à connoître les productions de la nature, 
leurs caractères génériques et spécifiques, leur lieu natal, leurs propiétés et  
leurs usages. Vol. 18. Strasbourg et Paris: F.G. Levrault et Le Normant. 
pp. 49-56.

Lehotayová, R., 1965: Záverečná zpráva o mikrobiostratigrafickom výskume 
na liste Šahy. [Final report on microbiostratigraphical survey in the vicin-
ity of Šahy.] Manuscript (32 p.), archive of State Geological Institute of 
Dionýz Štúr, Bratislava.

Linnaeus, C., 1758: Systema Naturae per Regna Tria Naturae, Secundum 
Classes, Ordines, Genera, Species, cum Characteribus, Differentiis, Synony-
mis, Locis. (10 Edition) Vol. 1, Holmiae, Laurentius Salvius, pp. i-iii, 1-824. 

Lőrenthey, I., 1897: Adatok Magyarország harmadkorú rák faunájához. Mat-
hematikai és Természettudományi Értesito, 15, 149-169.

Lőrenthey, I. (E.), 1898: Beiträge zur Decapodenfauna des ungarischen 
Tertiärs. Mathematische und Naturwissenschaftliche Berichte aus Ungarn, 
14, 92-115.

Lőrenthey, E. & Beurlen, K., 1929: Die fossilen Dekapoden der Länder der 
Ungarischen Krone. Geologica Hungarica, Series Palaeontologica, 3, 1-421.

MacLeay, W.S., 1838: On the brachyurous decapod Crustacea brought from 
the Cape by Dr. Smith. In: Smith, A. (Ed.): Illustrations of the Annulosa 
of South Africa; being a portion of the objects of natural history chiefly 
collected during an expedition into the interior of South Africa, under the 
directin of Dr. Andrew Smith, in the years 1834, 1835. and 1836; fitted out 
by “The Cape of Good Hope Association for Exploring Central Africa”. 
London: Smith, Elder, and Co. pp. 53-71, 2 pls.

Manning, R.B. & Felder, D.L., 1991: Revision of the American Callianassidae 
(Crustacea: Decapoda: Thalassinidea). Proceedings of the Biological Society 
of Washington, 104, 764-792.

Manning, R.B. & Tamaki, A., 1998: A new genus of ghost shrimp from Japan 
(Crustacea: Decapoda: Callianassidae) from the Atlantic Ocean. Proceedings 
of the Biological Society of Washington, 111, 883-888.

Martini, E., 1990: The Rhinegraben system, a connection between northern 
and southern seas in the European Tertiary. Veröffentlichungen aus dem 
Übersee-Museum (A), 10, 83-98.

McLay, C., 2006: Retroplumidae (Crustacea, Decapoda) from the Indo-Ma-
layan archipelago (Indonesia, Philippine) and the Melanesian arc islands 
(Solomon Islands, Fiji and New Caledonia), and paleogeographical com-
ments. In: Richer de Forges, B. & Justine, J.-L. (Eds.): Tropical Deep-Sea 
Benthos, Volume 24. Mémoires du Muséum national d’Histoire naturelle, 
193, 375-391.

Mikuž, V., 2010: Rakovice iz srednjemiocenskih plasti kamnolomov nad Tr-
bovljami. [Crabs from Middle Miocene beds of quarries above Trbovlje, 
Slovenia.] Folia Biologica et Geologica, 51, 13-20.

Montagu, G., 1808: Description of several marine animals found on the South 
Coast of Devonshire. Transactions of the Linnaean Society of London, 9, 81-114.

Müller, P., 1976: Decapoda (Crustacea) fauna a budapesti miocénből (4). 
[Faune de décapodes (crustacés) dans le Miocène de Budapest (4).]. Földtani 
Közlöny, 106, 149-160.

Müller, P., 1984: Decapod Crustacea of the Badenian. Geologica Hungarica, 
Series Palaeontologica, 42, 3-317.

Müller, P., 1998: Crustacea Decapoda. In: Flügel, H.W. (Ed.): Catalogus Fossi-
lium Austriae. Verlag der Österreichischen Akademie der Wissenschaften, 
Wien, 1-48.

Nagy, A., 1998: Vysvetlivky ku geologickej mape Podunajskej nížiny (východná 
časť).[Explanations to geological map of the Danube Lowland (eastern 
part)] Vydavateľstvo GÚDŠ, 187 p.

Nardo, G.D., 1847: Prospetto della fauna marina volgare del Veneto estuario 
con cenni sulle principali specie commestibili dell'Adriatico, in Venezia e 
le sue lagune. G. Antonelli, Venezia, 44 p.

Nations, J.D., 1975: The genus Cancer (Crustacea: Brachyura): systematics, 
biogeography and fossil record. Natural History Museum of Los Angeles 
County Science Bulletin, 23, 1-104, pls. 1-80.

Ng, P.K.L., 1998: Crabs. In: Carpenter, K.E. & Niem, V.H. (Eds.): The Living 
Marine Resources of the Western Central Pacific, Volume 2, cephalopods, 
crustaceans, holothurians and sharks. FAO Species Identification Guide 
for Fishery Purposes, Food and Agriculture Organization of the United 
Nations, Rome, 1045-1155.

Ngoc-Ho, N., 2003: European and Mediterranean Thalassinidea (Crustacea, 
Decapoda). Zoosystema, 25, 439-555.

d’Orbigny, A.D., 1826: Tableau méthodique de la classe des céphalopodes. 
Annales des Sciences Naturelles, Paris (Series 1), 7, 93-314.

d’Orbigny, A.D., 1842: Voyage dans l‘Amérique méridionale, 1826-1833 (III), 
Géologie et Paléontologie. Paris, P. Bertrand, 561 p.

d‘Orbigny, A.D., 1846: Foraminifères fossiles du bassin tertiaire de Vienne 
(Autriche). Paris, Gide et Compe, 312 p.

Pervesler, P. & Dworschak, P., 1985: Burrows of Jaxea nocturna Nardo in the 
Gulf of Trieste. Senckenbergiana maritima, 17, 33-53.

Pervesler, P. & Hohenegger, J., 2006: Orientation of crustacean burrows 
in the Bay of Panzano (Gulf of Trieste, Northern Adriatic Sea). Lethaia, 
39, 173-186.

Rögl, F. 1998: Palaeogeographic considerations for Mediterranean and Pa-
ratethys seaways (Oligocene to Miocene). Annalen des Naturhistorischen 
Museums Wien, Serie A, 99, 279-310.

Saint Laurent, M. de, 1979: Vers une nouvelle classification des Crustacés Dé-
capodes Reptantia. Bulletin de l’Office Nationale de Pêche de Tunisie, 3, 15-31.

Saint Laurent, M. de, 1980: Sur la classification et la phylogénie des Crustacés 
Décapodes Brachyoures. I. Podotremata Guinot, 1977, et Eubrachyura sect. 
nov. Comptes Rendus hebdomadaires des Séances de l’Académie des Sciences, 
Paris, D290, 1265-1268.

Saint Laurent, M. de, 1989: La nouvelle superfamille des Retroplumoidea 
Gill, 1894 (Decapoda, Brachyura): systématique, affinités et évolution. 
In: Forest, J. (Ed.): Résultats des Campagnes MUSORSTOM, Volume 5. 
Mémoires du Muséum national d’Histoire naturelle, Nouvelle Série. Série A, 
Zoologie, 144, 103-179.

Samouelle, G., 1819: The entomologist’s useful compendium; or an introduc-
tion to the knowledge of British insects, comprising the best means of 
obtaining and preserving them, and a description of the apparatus gener-
ally used; together with the genera of Linné, and the modern method of 
arranging the classes Crustacea, Myriapoda, Spiders, Mites and Insects, 
from their affinities and structure, according to the views of Dr. Leach. 
Also an explanation of the terms used in entomology; a calendar of the 
times of appearance and usual situations of near 3,000 species of British 
insects; with instructions for collecting and fitting up objects for the 
microscope. London, T. Boys, 496 p.

Schweitzer, C.E. & Feldmann, R.M., 2000a: First notice of the Chirostylidae 
(Decapoda) in the fossil record and new Tertiary Galatheidae (Decapoda) 
from the Americas.  Bulletin of the Mizunami Fossil Museum, 27, 147-165.

taphonomy and diversity of middle miocene decapod crustaceans from the novohr ad-nógr ad basin, slovakia...



154

Schweitzer, C.E. & Feldmann, R.M., 2000b: Re-evaluation of the Cancridae 
Latreille, 1802 (Decapoda: Brachyura) including three new genera and 
three new species. Contributions to Zoology, 69, 223-250.

Schweitzer, C.E., Feldmann, R.M., Garassino, A., Karasawa, H. & Schweigert, 
G., 2010: Systematic list of fossil decapod crustacean species. Crustaceana 
Monographs, 10, 1-222.

Sukatcheva, I.D., Szalma, Š., Vršanský, P., Chalupová, B., Golej, M., Labajová, 
E. & Smrečková, M., 2006: Caddis-fly (Insecta: Trichoptera) from the Ba-
denian volcano-sedimentary succession (Western Carpathians, Slovakia). 
Geologica Carpathica, 57, 531-534.

Toula, F., 1904: Über eine neue Krabbe (Cancer Bittneri n. sp.) aus dem miocänen 
Sandsteine von Kalksburg bei Wien. Jahrbuch der Geologischen Bundesanstalt 
Wien, 54, 161-168.

Van Bakel, B.W.M., Fraaije, R.H.B. & Jagt, J.W.M., 2006: Synopsis of Ceno-
zoic decapod crustaceans from Belgium. Revista mexicana de Ciencias 
Geológicas, 23, 370-374.

Vass, D., 1965: Einige Grundtypen der tektonischen Strukturen von super-
ponierten Depressionen in den Westkarpaten. Geologické práce, Zprávy, 
36, 105-114.

Vass, D., 1971: Sedimentological characterization of the Plášťovce beds (south-
ern Slovakia). Geologica Carpathica, 22, 25-47.

Vass, D., 1977: Príbelské vrstvy, ich sedimentárne štruktúry a genéza [The Prí-
belce beds, their sedimentological structure and genesis]. Západné Karpaty, 
Séria Geológia, 2, 145-198. [in Slovak]

Vass, D., 2002: Lithostratigraphic units of West Carpathians: Neogene and 
Buda Paleogene. GÚDŠ, Bratislava, 252 p. [in Slovak with English sum-
mary]

Vass, D., Konečný,V., Šefara, J., Pristaš, J., Škvarka, L. & Filo, M., 1979: Geo-
logická stavba Ipeľskej kotliny a Krupinskej pahorkatiny 1 [Geological 
structure of the Ipeľ Depression and the Krupina Upland]. GÚDŠ Bratislava, 
277 p. [in Slovak]

Warner, G.F., 1977: The Biology of Crabs. London, Elek, 202 p.
Waugh, D.A., Feldmann, R.M. & Schweitzer, C.E., 2009: Systematic eva-

luation of raninid cuticle microstructure. Bulletin of the Mizunami Fossil 
Museum, 35, 15-41.

Wear, R.G. & Yaldwyn, J.C., 1966: Studies on thalassinid Crustacea (Decapoda, 
Macrura Reptantia) with a description of a New Jaxea from New Zealand 
and an account of its larval development. Zoology Publications from Victoria 
University of Wellington, 41, 1-27.

Zlinská, A. & Šutovská, K., 1991: Biostratigraphy of the Príbelce Member. 
Mineralia Slovaca, 23, 245-250.

acta geologica slovaca, 7(2), 2015, 135–150


	Taphonomy and diversity of Middle Miocene decapod crustaceans from the Novohrad-Nógrad Basin, Slovakia, with remarks on palaeobiography
	1. Introduction
	2. Geological setting
	2.1 Sedimentology
	2.2 Localities studied
	2.3 Stratigraphy

	3. Material and methods
	4. Systematic palaeontology
	5. Discusion
	5.1 Palaeoenvironment
	5.2 Differential diversity
	5.3 Taphonomy
	5.4 Palaeobiogeography

	6. Conclusions
	References




