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Abstract: Cenozoic decapod crustaceans housed in the collections of the Universal-
museum Joanneum (Graz, Austria) are reviewed. Previous descriptions, geographic and
stratigraphic provenance and collection history are discussed. Altogether 72 specimens
are figured, including five holotypes. Taxonomic affinity of previously unpublished ma-
terial is addressed. Gebiacantha sp. from the middle Miocene of Wetzelsdorf is the first
fossil record of the genus from the Paratethys.

Zusammenfassung: Vorliegender Katalog umfasst die am Universalmuseum Joanneum
verwahrten kanozoische Dekapoden. Friihere Bearbeitungen, geographische und strati-
graphische Position sowie die Sammlungsgeschichte der Exemplare werden dargestellt.
Insgesamt werden 72 Stiicke, darunter fiinf Holotypen, abgebildet und bisher unpubli-
ziertes Material taxonomisch evaluiert. Gebiacantha sp. aus dem Mittelmiozan von
Wetzelsdorf i.d. Weststeiermark ist der erste Fossilnachweis dieser Gattung aus dem
Bereich der Paratethys.

Key Words: Axiidea; Gebiidea; Anomura; Brachyura; Styria/Austria; Slovenia.

Schliisselworte: Axiidea; Gebiidea; Anomura; Brachyura; Steiermark/Osterreich;
Slowenien.
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1. Introduction

This catalogue documents the Cenozoic decapod crustaceans deposited in the Univer-
salmuseum Joanneum, department for Geology & Palaeontology (compare Gross 2002;
GRosS & MARTIN 2008). The collection includes fossil decapods from several stratigra-
phic levels spanning from the Upper Jurassic to the Neogene. Jurassic material is limi-
ted to specimens coming from the Solnhofen-type lithographic limestones of Bavaria
(Germany). Specimens from the Cretaceous period comprise a handful of specimens
from different localities of Austria and the Czech Republic. All these lots are either poor-
ly documented or insufficiently preserved. In some cases, the specimens represent
well-known taxa and the samples were actually used for educational purposes in the
past.

The main body of the decapod collection at the Joanneum originates from Mio-
cene strata of Styria (Austria) and Slovenia. The present work brings together all rele-
vant information on this part of the collection. Only a portion of the specimens was
mentioned in earlier publications (HILBER 1877; GLAESSNER 1928; FLUGEL & HERITSCH
1968; FLUGEL 1986; FRIEBE 1987; KLAuS & GRoss 2010) and some of them were insuf-
ficiently documented (according to current standards). Thus, the opportunity is taken
here to provide an updated stratigraphic and taxonomic background of the material as
well as a detailed photographic documentation. This aims to make the material availa-
ble for scientific purposes (e. g. palaeobiodiversity or biogeographic analyses) and may
stimulate further sampling activities as well.

2. The fossil decapod crustaceans at the Joanneum

2.1. Decapoda — Some background information

Decapods are highly organized malacostracan crustaceans with a carapace fused to all
thoracic segments. They are distinguished from other eucaridans by the presence of
three pairs of maxillipeds (behind the mandibles, maxillules, and maxillae) and five
pairs of walking legs. In many decapod taxa, the first pair is characteristically chelate
(“claws”). An important part of the exoskeleton is the (dorsal) carapace, typically divi-
ded by grooves and sometimes “lineae” into specific regions which are considered of
taxonomic importance (e. g. GLAESSNER 1969; Fig. 1). While systematics of recent bra-
chyuran crabs are largely based on weakly sclerotised parts (e. g. eyes, antennae,
mouthparts, gonopores), in the fossil record only carapaces and chelipeds (claw bea-
ring legs) are commonly preserved, which are, hence, used as proxy characters in pa-
laeontology (e. g. SCHWEITZER 2003).
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Fig. 1: Scheme of the body plan of a brachyuran crab and a callianassid ghost shrimp with
terms used in the text. Left half of the crab scheme is in ventral view, whereas right half repre-
sents dorsal view. P1-P5 = pereiopod 1-pereiopod 5. Modified after BiFFar (1971) and WiL-
LIAMS (1974).

Abb. 1: Schematischer Bauplan einer Krabbe (Brachyura) und einer Geistergarnele (Axiidea) mit
den im Text benutzten Bezeichnungen. Linke Halfte der Krabbe in Ventralansicht, rechte Halfte
in Dorsalansicht. P1-P5 = Pereiopoden 1-5. Verandert nach BIFFar (1971) und WiLLIAMS
(1974).

According to the latest census, decapod crustaceans include almost 18,000 spe-
cies arranged in 2,700 genera and 233 families (De GRAVE et al. 2009) of which almost
3,300 species are known exclusively as fossils (SCHWEITZER et al. 2010). The taxonomy
of decapod crustaceans underwent major changes in the last fifty years (see GLAESSNER
1969; BowmAN & ABELE 1982; MARTIN & DAvis 2001 ; De GRAVE et al. 2009; SCHWEITZER
et al. 2010; AHYoNG et al. 2011). Four (Axiidea, Gebiidea, Anomura, Brachyura) out of
12 currently recognized infraorders (AHYONG et al. 2011; KarAsAwA et al. 2013) are re-
presented in the collections of the Joanneum.

2.2. Remarks on the locations of the fossil decapods of the Joanneum

The oldest brachyuran fossil discussed herein stems from the upper Oligocene of Trbov-
lje (Trifail) in the Sava folds, Slovenia (Lasko syncline; e. g. PLACER 1999; BECHTEL et al.
2004; Fig. 2). Actually, this specimen (Inv.No. 56664) is a counterpart of the individu-
al stored at the Geological Survey in Vienna (GBA 2007/024/0005).

A significant portion of the decapod collection comprises material from northern
Slovenia, mainly from the area around Jarenina (Jahring; Fig. 2). The fossils derive from
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the Karpatian—lower Badenian Haloze Formation, which is probably an equivalent of
the “Styrian Schlier” and “Kreuzkrumpl Formation” in Styria respectively (e. g. KoLL-
MANN 1965; ScHELL 1994; HOHENEGGER et al. 2009; JELEN & RIFEL) 2011). Unfortuna-
tely, the exact location of the various sampling sites could not be established (compare
MEezNERICS 1936; Mikuz & GASPARIC 2014).

Except for three specimens from the southern Styrian/northern Slovenian border-
land (Sentilj/St. Egidi), much decapod material originates from the middle Miocene
(Badenian) “Florian Beds” and the Weissenegg Formation of the Styrian Basin (e. g.
KopeTzky 1957; FRIEBE 1990; HOHENEGGER et al. 2009, 2014). Especially in the region
of Wetzelsdorf in der Weststeiermark, several sites furnished a quite diverse brachyuran
fauna (13 taxa; Fig. 3). The position of these localities was originally indicated in an
unpublished map kept in the Joanneum (JB 1898; JB = Jahresbericht), which is, ho-
wever, no longer available. For some sites, the sketch map in HoLLER (1900) enabled a
geographic approximation.

The upper middle Miocene decapod material is limited. While 20 species are do-
cumented from Badenian deposits, two taxa represent the Sarmatian decapod fauna in
Styria (Fig. 3). At Waldhof (W Graz; lower Sarmatian; Rollsdorf Formation; Gross 2015,
cum Lit.) solely the species Mioplax socialis BITTNER, 1884 has been found. Two clay
pits in the north of Graz (Graz/Andritz, Gratkorn; upper Sarmatian; Gleisdorf Formation)
contained exclusively remains of the freshwater crab Potamon, which is otherwise do-
cumented in the collection with just one claw-fragment from the Karpatian—lower Ba-
denian site Schonweg (“Briichl”) in the Lavanttal Basin (Carinthia; KLaus & GRoss
2010).

3. Catalogue of Cenozoic decapod crustaceans at the Joanneum

The higher classification used in this catalogue follows that of DE GRAVE et al. (2009).
Subfamilies are not recognized here. Fossil decapods once deposited at the University
of Graz have been transferred to the Universalmuseum Joanneum in the year 2002 and
received new repository numbers (original numbers mentioned in publications prior to
the transfer are also indicated).

Abbreviations: Inv.No. = inventory number of the Universalmuseum Joanneum
(department for Geology & Palaeontology), GBA = inventory number of the Geological
Survey of Austria in Vienna, NHMW = inventory number of the Natural History Muse-
um Vienna (Geological-Palaeontological department), UGP = former inventory number
of the University of Graz (institute of Earth Sciences); A = Austria, SLO = Slovenia,
Stmk. = Styria; R = right, L = left, ¢ = female, & = male; JB = Jahresbericht Joan-
neum.

Fig. 2: O_yerview of locations (= star) of fossil decapods deposited at the Joanneum.
Abb. 2: Uberblick der Fundpunkte (= Stern) der am Joanneum befindlichen fossilen ZehnfuBkrebse.
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stage

taxon

locality

Callianassa (s.l.) sp.

Balsscallichirus florianus

Balsscallichirus sp.

Calliax michelottii

Glypturus munieri

Callianopsis jahringensis

Gebiacantha sp.

?Petrochirus sp.

Dynomene emiliae

Calappa sp.

Eocarpilius antiquus

upper

Gratkorn (St. Stefan clay pit); 15°20'56” E/47°08'14” N

Graz/Andritz (Wolf clay pit); 15°26'11" E/47°05'55" N

Sarmatian

lower

Waldhof; 15°21'22" E/47°02'45" N [2]

upper-
middle

Wildon (SchloRberg); 15°30'49 E/46°53'04" N [2]

Wurzing; 15°31'09” E/46°53'58” N

Badenian
lower

Gamlitz; 15°33'10" E/46°43'15" N [3]

GroR St. Florian; 15°16'51" E/46°49'25” N [4]

Grubtal bei Gamlitz; 15°32'56" E/46°43'30" N [1]

Lamberg; 15°25'27" E/46°53'08" N [2]

Pols an der Wieserbahn; 15°24’'39” E/46°53'40" N [1]

Retznei quarry; 15°33'33" E/46°44'21" N [2]

Spielfeld; 15°37'53" E/46°42'24" N [3]

St. Josef in der Weststeiermark; 15°20'13" E/46°54'21" N

Weitendorf quarry; 15°26'43" E/46°53'44" N [1]

Wetzelsdorf in der Weststeiermark,
“excavation cesspit Schmidtoni”; 15°21'24” E/46°52'40” N

“1 Oisnitz W"; 15°21'40" E/46°53'46” N [2]

“2 Winkeltoni”; 15°20'59" E/46°53'46” N [4] [ J

“6 Wippel NO”; 15°20'55" E/46°54'22" N [4]

“7 Simihansl”; 15°21°06” E/46°54'13" N [4]

“8 Kreuzschaller W”; 15°21°07” E/46°54'06” N [1] L]

“9 Kreuzschaller O”; 15°21'12" E/46°54'04" N [1]

“11 Tomahiaslgraben N”; 15°21'19” E/46°53'48” N [2] [ J

“12 Tomahiaslgraben SSW”; 15°21°13” E/46°53'43" N [2]

“15 Schmidtbauer”; 15°21°17” E/46°52'41" N [2] [ ]

“16 Suppan vulgo Priegl”; 15°21'17” E/46°52'41" N [3]

“Rinngraben”; 15°21'34” E/46°53'06" [2]

“Wenzelsteffi-Bergweg”; 15°21'15" E/46°53'568” N [1]

Zehndorf; 15°24'25 E/46°50'19" N [2]

Sentilj [St. Egidi]; 15°38'58” E/46°40'52" N [2]

lower Badenian-
Karpatian

Jarenina [Jahring]
“Winzerei vulgo Ruesser”; 15°41°39” E/46°38'44” N [3]

“Jahringhof Ost”; 15°41'39” E/46°38'44” N [3]

“Weingarten N Jahringhof"; 15°41'37" E/46°39'03" N [2]

“Jahringhof, StraRe nach St. Egidi’; 15°41'27” E/46°39'12" N [2] @

“Pdllitschdorf [Policka vas]’; 15°41'34” E/46°39'38” N [2]

“Zell im Wolfsthal [Vukovski Dol]"; 15°42'35" E/46°37°34" N [3]

Nebova [Ebenkreuz]; 15°43'33" E/46°33'77" N [3]

Schénweg (“Briichl”); 14°48'05” E/46°44'34"N [1]

Chattian
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Fig. 3 (previous page): Geographic and stratigraphic distribution of Cenozoic decapod fossils
stored at the Joanneum. Numbers in brackets following the provided coordinates (WGS84) refer
to the accuracy of site location within a radius of [1] = 250 m, [2] = 500 m, [3] = 1000 m,
[4] = 5000 m. No specification means a precision of about some tens of metres.

Abb. 3 (vorherige Seite): Geographisches und stratigraphisches Vorkommen der kdnozoischen
Dekapodenfossilen des Joanneums. Die Zahlen in eckiger Klammer geben die Genauigkeit der
Fundortangabe an ([1] = 250 m, [2] = 500 m, [3] = 1000 m, [4] = 5000 m im Umkreis der
Koordinate; keine Angabe = auf Zehnermeter genau).

Ordo Decapoda LATREILLE, 1802
Infraordo Axiidea DE SAINT LAURENT, 1979

Taxonomic remarks

Taxonomic interpretation of the fossil ghost shrimps of the families Callianassidae and
Ctenochelidae is in flux, mainly because the generic assignment is hindered by their
poor preservation and inconsistencies in the biological classification (BisHop & WILLIAMS
2005; HyZny & KLompmAKER 2015). Furthermore, numerous taxa are incorrectly classi-
fied within the catch-all taxon Callianassa (sensu lato). A revision of fossil ghost shrim-
ps is in progress (HYZNY & MULLER 2010, 2012; Hyzny 2012a, b, 2016; HyZnY &
HupACkovA 2012; HyZny & Karasawa 2012; Hyzny & Dutal 2014; Hyzny & GASPARIC
2014; Hyzny & KLoMPMAKER 2015).

Familia Callianassidae DanA, 1852
Genus Callianassa LEacH, 1814

Callianassa (sensu lato) sp.
Figs. 4.1-4.2

Description: Inv.No. 75563: L major propodus (without fixed finger) (Fig. 4.1); Inv.
No. 75564: six fragmentary isolated fingers; Inv.No. 76060: two isolated dactyli; Inv.
No. 211156: L major propodus (with fixed finger) (Fig. 4.2); Inv.No. 211421: two
fragmentary fingers; Inv.No. 211425: numerous isolated fingers; Inv.No. 211428: nu-
merous isolated fragmentary fingers; Inv.No. 211429: two isolated fragmentary fin-
gers.

Localities: A, Stmk., Wetzelsdorf in der Weststeiermark, “2 Winkeltoni” (Inv.Nos.
211428, 211429), “8 Kreuzschaller W” (Inv.Nos. 75563, 75564, 211425), “11 To-
mahiaslgraben N” (Inv.No. 211421), “16 Suppan vulgo Priegl” (Inv.No. 76060); SLO,
Poli¢ka vas [Pdllitschdorfl, “Steinbruch So$mann, Pollitschdorf bei Jahring [Jarenina]”
(Inv.No. 211156).

Stratigraphy: Wetzelsdorf (Florian Beds (“Florianer Schichten”); lower Badenian;
HoLLER 1900; KoPeTzky 1957; KOLLMANN 1965; FrIEBE 1990; HOHENEGGER et al. 2009,
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2014); Policka vas (Haloze Formation; Karpatian—-lower Badenian; JELEN & RIFELJ
2011).

Acquisition: Inv.Nos. 75563, 75564, 76060, 211421, 211425, 211428,
211429 (collection Herbert LAMPRECHT (for his vita see WIDDER 1971), donation 1918-
1923; compare JB 1925); Inv.No. 211156 (possibly collection and donation Leopold
KUHNELT; compare JB 1898).

Remarks: The material is too fragmentary to be identified more closely.

Fig. 4: Axiidea: Callianassidae. 1) Callianassa (s.l.) sp. (Wetzelsdorf, “8 Kreuzschaller W”; Inv.
No. 75563), L major propodus in outer (1a) and inner (1b) view. 2) Callianassa (s.l.) sp.
(Policka vas; Inv.No. 211156), L major propodus in outer (2a) and inner (2b) view. 3) Glypturus
munieri (Wetzelsdorf, “2 Winkeltoni”; Inv.No. 211427), L major dactylus. 4) G. munieri (Wet-
zelsdorf, “2 Winkeltoni”; Inv.No. 211427), R major dactylus. Specimens in 3 and 4 were cov-
ered with ammonium chloride prior the photography. Scale bar equals 5 mm.

Abb. 4: Axiidea: Callianassidae. 1) Callianassa (s.l.) sp., L groBer Propodus in AuBen- (1a) und
Innenansicht (1b). 2) Callianassa (s.l.) sp., L groBer Propodus in AuBen- (2a) und Innenansicht
(2b). 3) Glypturus munieri, L groBer Dactylus. 4) G. munieri, R groBer Dactylus. Exemplare 3
und 4 wurden vor dem Fotografieren mit Ammoniumchlorid bedampft. MaBstab = 5 mm.

Genus Balsscallichirus Sakai, 2011

Balsscallichirus florianus (GLAESSNER, 1928)
Figs. 5.1-5.4, 5.6

* 1928 Callianassa floriana — GLAESSNER: 170, pl. 3, fig. 5.
1929 Callianassa floriana GLAESSNER — GLAESSNER: 81.
1998a Callianassa floriana GLAESSNER — MULLER: 10.
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1998b “Callianassa” aff. sismondae A. MILNE-EDWARDS — MULLER: 273,
pl.1, figs. 1-2.

2016 Balsscallichirus florianus (GLAESSNER) — HYZNY: 46, figs. 4.1-4.7,
5.1-5.4,6.1-6.6, 7.1-7.2, 12.1.

Description: Inv.No. 61186: two major L chelipeds consisting of carpus, propodus
and dactylus (Fig. 5.6); Inv.No. 75416: L major chela consisting of merus, carpus and
incomplete propodus (figured in HyZzny 2016: fig. 6.2; Fig. 5.3); Inv.No. 75662: two
major chelipeds consisting of carpus, propodus and dactylus (figured in Hyzny 2016:
figs. 5.1-5.2; Figs. 5.1-5.2); Inv.No. 211153: L major carpus (Fig. 5.4).

Localities: A, Stmk., GroB St. Florian, “Milbauer” [Mihlbauer] (Inv.No. 75662; see
HiLBer 1878); A, Stmk., St. Josef in der Weststeiermark, “drainage of large pond” (Inv.
Nos. 75416, 211153); A, Stmk., Zehndorf, “Zéhndorf bei Preding” (also spelled
“Zohndorf”; HiLBER 1878; Inv.No. 61186).

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoPETZKY 1957; KOLLMANN 1965; FriEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Inv.No. 61186 (possibly collection Vincenz KoLLAR; for his vita see ScHI-
NER 1860); Inv.No. 75416, 211153 (collection of the department (Ingomar FRritz,
Reinhold NieperL), 1991); Inv.No. 75662 (collection Herbert LAMPRECHT, donation
1918-1923; compare JB 1925).

Remarks: Callianassa floriana has recently been re-described and re-assigned to Bal-
sscallichirus Sakal, 2011 by Hyzny (2016). The species is known from the upper Oli-
gocene (Egerian) of Hungary, lower Miocene of the Korneuburg Basin, Austria and the
middle Miocene of the Vienna and Styrian basins, Austria (HyZzny 2016).

The type material of Callianassa floriana from GroB St. Florian is deposited at the
Natural History Museum Vienna under the following repository numbers: holotype

Fig. 5: Axiidea: Callianassidae. 1) Balsscallichirus florianus (GroB St. Florian, “Mihlbauer”, Inv.
No. 75662), major cheliped. 2) B. florianus (GroB St. Florian, “Muhlbauer”, Inv.No. 75662),
major cheliped. 3) B. florianus (St. Josef, Inv.No. 75416), L major cheliped (with broken fin-
gers). 4) B. florianus (St. Josef, Inv.No. 211153), L major carpus. 5) Balsscallichirus sp. (Wet-
zelsdorf, “8 Kreuzschaller W”, Inv.No. 211426), R major dactylus. 6) B. florianus (Zehndorf,
Inv.No. 61186), two major L chelipeds. Specimens in 5 and 6 were covered with ammonium
chloride prior the photography. Scale bar equals 5 mm. ¢ = carpus, d = dactylus, p = pro-
podus.

Abb. 5: Axiidea: Callianassidae. 1) Balsscallichirus florianus, groBe Schere. 2) B. florianus,
groBe Schere. 3) B. florianus, L groBe Schere (mit abgebrochenen Fingern). 4) B. florianus, L
groBer Carpus. 5) Balsscallichirus sp., R groBer Dactylus. 6) B. florianus, zwei groBe L Scheren.
Exemplare 5 und 6 wurden vor dem Fotografieren mit Ammoniumchlorid bedampft. MaBstab =
5 mm. ¢ = Carpus, d = Dactylus, p = Propodus.
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NHMW 1846/0049/0010 (part) and 1846/0049/0009 (counterpart), and paratypes:
NHMW 1846/0049/0003, 1846/0049/0007-0008, 1846/0049/0011-0013.

Balsscallichirus sp.
Fig. 5.5

Description: Inv.No. 211426: two major (L and R) dactyli.

Locality: A, Stmk., Wetzelsdorf in der Weststeiermark, “8 Kreuzschaller W”.

83



Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoPETZKY 1957; KOLLMANN 1965; FriEBE 1990; HOHENEGGER et al. 2009, 2014).
Acquisition: Collection Herbert LAMPRECHT, donation 1918-1923 (compare JB
1925).

Remarks: Intraspecific variation often is present in the shape of the major cheliped
dactylus of Balsscallichirus (Hyzny 2016: 51). Thus, isolated dactyli cannot be identi-
fied at species level.

Genus Calliax pE SAINT LAURENT, 1973

Calliax michelottii (A. MiLNE-EDWARDS, 1860)
Figs. 6.1-6.4

* 1860  Callianassa Michelotti — A. MiLNE-EbwARDS: 341, pl. 14, fig. 3.
1929  Callianassa Michelotti A. MILNE-EDWARDS — GLAESSNER: 84.
pars 1984  ‘Callianassa’ szobensis n. sp. — MULLER: 53, pl. 7, figs. 3—4. [non
figs. 5-6]
2014  Calliax michelottii (A. MILNE-EDWARDS) — HYZNY & GASPARIC: 45,
figs. 5-10. [cum. syn.]

Description: Inv.No. 5755: L major cheliped consisting of ischium, merus, carpus,
propodus and dactylus (Fig. 6.1); Inv.No. 77871: L major propodus; Inv.No. 77873:
R major propodus (figured in HyZNY & GASPARIC 2014: fig. 8B; Fig. 6.2); Inv.No. 77874:
L major propodus (figured in Hyzny & Gasparic 2014: fig. 8A; Fig. 6.4); Inv.No.
211042: R major propodus (Fig. 6.3).

Localities: SLO, Jarenina [Jahring], “Winzerei vulgo Ruesser in Gromberg bei Jahrin-
ghof [Jareninski Dvor]” (Inv.No. 5755); SLO, Jareninski Dvor [Jahringhof], “10 Gehmi-
nuten oberhalb der StraBe nach St. Egidi [éentilj]” (Inv.Nos. 77871, 211042); SLO,
Jarenina [Jahring], “Jahringhof [Jareninski Dvor] Ost” (Inv.No. 77874); SLO, Vukovski
Dol [Wolfsthal], “Zell bei Jahring” [“Zell, Jahring SO., im Wolfsthal, rechte Thalseite; JB
1898”1 (Inv.No. 77873).

Stratigraphy: Haloze Formation; Karpatian-lower Badenian (JELEN & RiFEL) 2011).
Acquisition: Inv.No. 5755 (collection and donation Leopold KUHNELT; compare JB
1898); Inv.Nos. 77871, 77873, 77874, 211042 (possibly collection and donation
Leopold KUHNELT; compare JB 1898, 1899).

Remarks: The species, originally described as Callianassa, was recently re-described
and re-assigned to Calliax by HYZNY & GASPARIC (2014). Calliax michelottii is a wi-

84



despread species known from the Oligocene (Rupelian) to the middle Miocene (Serra-
vallian) of Europe. It has been reported from Germany, Austria, Slovenia, Slovakia and
Hungary (HYZNY & GASPARIC 2014 table 2).

The material of Callianassa michelottii from Jarenina was originally reported by
GLAESSNER (1928), however, no figure was provided. The opportunity is taken here to
figure the best-preserved specimen (Fig. 6.1).

Fig. 6: Axiidea: Callianassidae: Calliax michelottii. 1) Inv.No. 5755, major cheliped; note spines
on the lower margin of merus (1c). 2) Inv.No. 77873, R major propodus. 3) Inv.No. 211042, R
major propodus. 4) Inv.No. 77874, L major propodus, part (4a, 4b) and counterpart (4c). All
specimens are from the vicinity of Jarenina [Jahringl. Specimens in 1b, 2, 3, 4b and 4c were
covered with ammonium chloride prior the photography. Scale bar equals 5 mm. ¢ = carpus, d
= dactylus, ff = fixed finger, m = merus, i = ischium, p = propodus, sp = spines.

Abb. 6: Axiidea: Callianassidae: Calliax michelottii. 1) groBe Schere; beachte die Stacheln am
Unterrand des Merus (1c). 2) R groBer Propodus. 3) R groBer Propodus. 4) L groBer Propodus;
Druck (4a, 4b) und Gegendruck (4c). Alle Exemplare stammen aus der Umgebung von Jarenina
[Jahring]. Exemplare 1b, 2, 3, 4b und 4c wurden vor dem Fotografieren mit Ammoniumchlorid
bedampft. MaBstab = 5 mm. ¢ = Carpus, d = Dactylus, ff = unbeweglicher Finger, m =
Merus, i = Ischium, p = Propodus, sp = Stacheln.
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Genus Glypturus STIMPSON, 1866

Glypturus munieri (BRoccHi, 1883)

Figs. 4.3-4.4
* 1883 Callianassa Munieri — BRoccHI: 5, pl. 5, figs. 5-6.

1929 Callianassa Munieri BROCCHI — GLAESSNER: 86.

1929 Calianassa [sic]l Munieri BROCCHI — LORENTHEY in LORENTHEY & BEUR
LEN: 33, 62-64, pl. 2, figs. 19-23. [non fig. 24]

1984 Callianassa munieri BroccHI — MULLER: 50, pl. 1, figs. 1-7; pl. 2,
figs. 1-2.

2010 Callianassa munieri BRoccHI — GATT & DE ANGELI: 1324, pl. 2, figs.
1-2.

2012 Glypturus munieri (BRoccHI) — HYZNY & MULLER: 978, figs. 4D, 8A-

J, 9A-M. [cum. syn.]

Description: Inv.No. 211427: L major dactylus (Fig. 4.3) and R major dactylus (Fig.
4.4).

Locality: A, Stmk., Wetzelsdorf in der Weststeiermark, “2 Winkeltoni”.

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoPETZKY 1957; KOLLMANN 1965; FriEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Collection Herbert LAMPRECHT, donation 1918-1923 (compare JB
1925).

Remarks: Although the Wetzelsdorf material consists only of isolated dactyli, they are
morphologically identical with typical dactyli of Glypturus munieri (compare HYZNY &
MULLER 2012: figs 9A, C). The species has been previously reported from the Badenian
of the Styrian Basin (localities Wagna bei Aflenz and Péls, for details see HyZNY &
MULLER 2012).

Familia Ctenochelidae MANNING & FELDER, 1991
Genus Callianopsis DE SAINT LAURENT, 1973

Callianopsis jahringensis (GLAESSNER, 1928)
Figs. 7.1, 8.1-8.5

* 1928  Callianassa jahringensis — GLAESSNER: 164, pl. 4 (upper figure &

carbon copy).
1929  Callianassa jahringensis GLAESSNER — GLAESSNER: 83.
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1998a Callianassa sp. — MULLER: 11.
2012b Callianopsis jahringensis (GLAESSNER) — HYZNY: 48, pl. 6, figs. A-B.

Description: Inv.No. 5752: two major (R, L) @ chelae (dactylus, propodus) (Fig.
8.4), one (L) with associated branchiostegite (Fig. 8.5); holotype Inv.No. 5754: near-
complete & individual (including appendages, carapace and abdomen) (figured in GLA-
ESSNER 1928: pl. 4, upper figure; Fig. 7); Inv.No. 5758: major L ¢ cheliped (dactylus,
propodus, carpus, merus) with associated minor chela; Inv.No. 5759: major R @ che-
liped (dactylus, propodus, carpus, merus, ischium) with associated minor chela (Fig.
8.1); Inv.No. 77876: major L & cheliped (dactylus, propodus, carpus, merus) with as-
sociated minor chela; Inv.No. 77877: major R 9 cheliped (dactylus, propodus, carpus)
with associated minor chela; Inv.No. 77878: major R & propodus; Inv.No. 77879: ma-
jor R @ cheliped (dactylus, propodus, carpus, merus); Inv.No. 77880: major R ¢ che-
la (dactylus, propodus); Inv.No. 77881: major R & cheliped (dactylus, propodus, car-
pus) with associated fragments of appendages; Inv.No. 77882: major R @ chela
(dactylus, propodus) with associated branchiostegite; Inv.No. 77883: major R & chela
(dactylus, propodus); Inv.No. 211040: major R 9@ propodus (Fig. 8.3) ; Inv.No.
211043: major L @ propodus; Inv.No. 211044: major L & cheliped (dactylus, propo-
dus, carpus, merus, ischium); Inv.No. 211045: two major L & propodi; Inv.No.
211046: major L @ cheliped (dactylus, propodus, carpus, merus, ischium) with asso-
ciated minor chela (Fig. 8.2); Inv.No. 211047: major L @ chela (dactylus, propodus);
Inv.No. 211048: major L & chela (dactylus, propodus) with associated remains of ap-
pendages and abdomen; Inv.No. 211049: major L ¢ cheliped (dactylus, propodus,
carpus); Inv.No. 211050: major R 9 cheliped (dactylus, propodus, carpus, merus, is-
chium) with associated minor chela.

Localities: SLO, Jarenina [Jahring], “Winzerei vulgo Ruesser in Gromberg bei Jahring-
hof [Jareninski Dvor]” (Inv.Nos. 5754, 5758, 5759, 77876, 77878-77883, 211040,
211043-211050); SLO, Jareninski Dvor [Jahringhof], “Weingarten nérdlich Jahring-
hof, Strasse unterhalb Cote 380" (Inv.No. 77877); SLO, Vukovski Dol [Wolfsthall, “Zell
bei Jahring” [“Zell, Jahring SO., im Wolfsthal, rechte Thalseite; JB 1898”1 (Inv.No.
5752).

Stratigraphy: Haloze Formation; Karpatian-lower Badenian (JELEN & RiFEL) 2011).

Acquisition: Possibly all specimens collection and donation Leopold KUHNELT (com-
pare JB 1898, 1899).

Remarks: GLAESSNER (1928: 164) described in detail this species based on a near-
complete individual (holotype Inv.No. 5754) and additional 20 specimens (chelipeds).
He figured only the best preserved specimen (GLAESSNER 1928: pl. 4, upper figure; Fig.
7), therefore, more well-preserved specimens are figured herein (Figs. 8.1, 8.2) to do-
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cument the intraspecific variation as well as sexual dimorphism. The species is known
only from its type area in northern Slovenia (Jarenina).

Fig. 7: Axiidea: Ctenochelidae. Holotype of Callianopsis jahringensis (Jarenina, Inv.No. 5754), a
near complete & individual preserved as part and counterpart. Specimen was covered with
ammonium chloride prior the photography. Scale bar equals 5 mm. bs = branchiostegite, ¢ =
carpus, ca = carapace, d = dactylus, ff = fixed finger, mch = minor cheliped, p = propodus,
P2-P4 = pereiopod 2-4, ps1-ps3 = pleonal somite 1-3.

Abb. 7: Axiidea: Ctenochelidae. Holotyp von Callianopsis jahringensis, ein fast vollstandiges &
Individuum, erhalten mit Druck und Gegendruck. Das Stiick wurde vor dem Fotografieren mit
Ammoniumchlorid bedampft. MaBstab = 5 mm. bs = Branchiostegit, ¢ = Carpus, ca = Cara-
pax, d = Dactylus, ff = unbeweglicher Finger, mch = kleine Schere, p = Propodus, P2-P4 =
Pereiopoden 2-4, psl-ps3 = Pleonsegmente 1-3.
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MULLER (1998a: 11) stated that “although the specimen [the holotype] is excep-
tional for callianassids, being preserved with body, the chela, the only part used for
determining fossil specimens, is much distorted, therefore its relation with other descri-
bed forms remains obscure”. In fact, the holotype is one of the best preserved callia-
nassid ghost shrimps reported from the area once covered by Central Paratethys Sea. It
retains all important taxonomic characters on minor and major chelipeds that allow the
reassignment of the material to the genus Callianopsis as discussed in detail by SCHWEIT-
ZER HOPKINS & FELDMANN (1997) and Hyzny & ScHLoGL (2011). Callianassa jahringensis
was informally re-assigned to Callianopsis DE SAINT LAURENT, 1973 by the senior author
in his PhD. thesis (HyZnY 2012b).

Fig. 8: Axiidea: Ctenochelidae: Callianopsis jahringensis. 1) Inv.No. 5759, major R ¢ cheliped
with associated minor chela. 2) Inv.No. 211046, major L @ cheliped with associated minor
chela. 3) Inv.No. 211040, major R @ propodus. 4) Inv.No. 5752, major R @ chela. 5) Inv.No.
5752, major L © chela with associated branchiostegite. All specimens are from the vicinity of
Jarenina [Jahring]. Specimens were covered with ammonium chloride prior the photography.
Scale bar equals 5 mm. bs = branchiostegite, ¢ = carpus, d = dactylus, ff = fixed finger, i =
ischium, m = merus, mch = minor cheliped, p = propodus.

Abb. 8: Axiidea: Ctenochelidae: Callianopsis jahringensis. 1) groBe R @ Schere mit assoziierter
kleiner Chela. 2) groBe L @ Schere mit assoziierter kleiner Chela. 3) groBer R ¢ Propodus. 4)
groBe R @ Chela. 5) groBe L @ Chela mit assoziiertem Branchiostegit. Alle Exemplare stammen
aus der Umgebung von Jarenina [Jahring]. Die Exemplare wurden vor dem Fotografieren mit
Ammoniumchlorid bedampft. MaBstab = 5 mm. bs = Branchiostegit, ¢ = Carpus, d = Dacty-
lus, ff = unbeweglicher Finger, i = Ischium, m = Merus, mch = kleine Schere, p = Propodus.
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Infraordo Gebiidea DE SAINT LAURENT, 1979
Familia Upogebiidae BorRADAILE, 1903
Genus Gebiacantha Necoc-Ho, 1989

Gebiacantha sp.
Figs. 9.1-9.3

Description: Inv.No. 211423: two isolated propodi (Fig. 9.1-9.2); Inv.No. 211433:
R propodus (Fig. 9.3).

Localities: A, Stmk., Wetzelsdorf in der Weststeiermark, “2 Winkeltoni” (Inv.No.
211423), “8 Kreuzschaller W” (Inv.No. 211433).

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoPETZKY 1957; KOLLMANN 1965; FriEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Collection Herbert LAMPRECHT, donation 1918-1923 (compare JB
1925).

Remarks: Isolated propodi possess small spines on their upper and lower margins.
Additionally, there was a much larger spine on the lower margin positioned more distal-
ly; it was broken in all specimens prior the study (Fig. 9.1-9.3). Such spiny propodi are
quite typical for Gebiacantha (Ncoc-Ho 1989, 2001). The specimens from Wetzelsdorf
are rather similar to Gebiacantha tuscia GARASSINO, PASINI, DE ANGELI & CHARBONNIER in
GARASSINO et al., 2012 from the Pliocene (Zanclean) of Italy (GARASSINO et al. 2012).
The Austrian material, however, is too fragmentary to be identified into the species le-
vel.

Infraordo Anomura MacLeay, 1838
Superfamilia Paguroidea LATREILLE, 1802
Familia Diogenidae ORTMANN, 1892
Genus Petrochirus StimpsoN, 1858

?Petrochirus sp.
Fig. 9.4

Description: Inv.No. 211155: fragmentary finger (Fig. 9.4); Inv.No. 211422: seven
isolated dactyli.

Localities: A, Stmk., Wetzelsdorf in der Weststeiermark, “2 Winkeltoni” (Inv.No.

211422); SLO, Poli¢ka vas [Péllitschdorfl, “Steinbruch So$mann, Péllitschdorf bei Jah-
ring [Jareninal” (Inv.No. 211155).
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Stratigraphy: Wetzelsdorf (Florian Beds (“Florianer Schichten”); lower Badenian;
HoLLER 1900; KoreTzky 1957; KoLLMANN 1965; FRIEBE 1990; HOHENEGGER et al. 2009,
2014); Policka vas (Haloze Formation; Karpatian—lower Badenian; JELEN & RIFELJ
2011).

Acquisition: Inv.No. 211155 (possibly collection and donation Leopold KUHNELT;
compare JB 1898); Inv.No. 211422 (collection Herbert LAMPRECHT, donation 1918-
1923; compare JB 1925).

Remarks: The material is too fragmentary to be confidently identified into the genus
and species level. However, the size and morphology of the material are reminiscent of
Petrochirus.

Fig. 9: Gebiidea: Upogebiidae, and Anomura: Diogenidae. 1-2) Gebiacantha sp. (Wetzelsdorf,
“2 Winkeltoni”, Inv.No. 211423), two isolated propodi in outer (1a, 2a), inner (1b, 2b), and
ventral (1c, 2c) view. 3) Gebiacantha sp. (Wetzelsdorf, “8 Kreuzschaller W”, Inv.No. 211433),
isolated propodus in ventral (3a) and lateral (3b) view. 4) ?Petrochirus sp. (Poli¢ka vas, Inv.No.
211155), fragmentary finger. Specimens in 1 and 2 were covered with ammonium chloride
prior the photography. Scale bar equals 5 mm. bsp = broken spine.

Abb. 9: Gebiidea: Upogebiidae und Anomura: Diogenidae. 1-2) Gebiacantha sp., zwei isolierte
Propodi in AuBen- (1a, 2a), Innen- (1b, 2b) und Ventralansicht (1c, 2c). 3) Gebiacantha sp.,
isolierter Propodus in Ventral- (3a) und Lateralansicht (3b). 4) ?Petrochirus sp., Fingerfragment.
Exemplare 1 und 2 wurden vor dem Fotografieren mit Ammoniumchlorid bedampft. MaBstab =
5 mm. bsp = abgebrochener Stachel.
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Infraordo Brachyura LINNAEUS, 1758
Superfamilia Dromioidea e HaaN, 1833
Familia Dynomenidae ORTMANN, 1892
Genus Dynomene DESMAREST, 1823

Dynomene emiliae MULLER, 1979
Fig. 10.1

* 1979  Dynomene emiliae — MULLER: 4, pl. 1, fig. 1.
1984  Dynomene emiliae MULLER — MULLER: 65, pl. 33, figs. 1-6.
1987  Dynomene emiliae MULLER — FRIEBE: 60, fig. 2, pl. 2, fig. 1.
1996  Dynomene emiliae MULLER — MULLER: 9, pl. 1, fig. 9.
1998a Dynomene emiliae MULLER — MULLER: 19, pl. 1, fig. b.

Description: Inv.No. 200003 (originally as UGP No. 2912): a near-complete cara-
pace (figured in FrRIEBE 1987: pl. 2, fig. 1).

Locality: A, Stmk., Wurzing bei Wildon.

Stratigraphy: Weissenegg Formation; middle—upper Badenian (FriEBE 1987, 1990;
HOHENEGGER et al. 2009, 2014).

Acquisition: a) collection J. Georg FRrIEBE, 1986; b) donation (2002) of the Institute
of Earth Sciences, University of Graz.

Remarks: The material was reported by FRIEBE (1987). Dynomene emiliae is a well-
known species reported exclusively from reefal settings (MULLER 1984, 1996).

Sectio Eubrachyura pe SAINT LAURENT, 1980
Subsectio Heterotremata Guinot, 1977
Superfamilia Calappoidea be HAAN, 1833
Familia Calappidae pe HaaN, 1833
Genus Calappa WEBER, 1795

Calappa sp.
Figs. 10.2-10.4

Description: Inv.No. 211420: three R isolated dactyli (Fig. 10.2-10.4); Inv.No.
211432: three isolated fragmentary dactyli.

Localities: A, Stmk., Wetzelsdorf in der Weststeiermark, “2 Winkeltoni” (Inv.No.
211420), “9 Kreuzschaller O” (Inv.No. 211432).
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Fig. 10: Brachyura. 1) Dynomene emiliae (Wurzing bei Wildon, Inv.No. 200003), carapace. 2—
4) Calappa sp. (Wetzelsdorf, “2 Winkeltoni”, Inv.No. 211420), isolated dactyli. 5) Eocarpilius
antiquus (Retznei, Inv.Nos. 201153 and 201156), R chela. 6) E. antiquus (Retznei, Inv.No.
211431), carapace. All specimens were covered with ammonium chloride prior the photogra-
phy. Scale bar equals 10 mm.

Abb. 10: Brachyura. 1) Dynomene emiliae, Carapax. 2—4) Calappa sp., isolierte Dactyli. 5)
Eocarpilius antiquus, R Chela. 6) E. antiquus, Carapax. Alle Exemplare wurden vor dem Fo-
tografieren mit Ammoniumchlorid bedampft. MaBstab = 10 mm.

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (Holler 1900;
Kopetzky 1957; Kollmann 1965; Friebe 1990; Hohenegger et al. 2009, 2014).

Acquisition: Collection Herbert Lamprecht, donation 1918-1923 (compare JB
1925).

Remarks: The material is too fragmentary to be identified into the species level. For
more details on distinguishing respective species of Calappa from the Paratethys a re-
ference is made to Bachmayer (1962) and Mdiller (1984).

Superfamilia Carpilioidea ORTMANN, 1893

Familia Carpiliidae ORTMANN, 1893
Genus Eocarpilius BLow & MANNING, 1996
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Eocarpilius antiquus (GLAESSNER, 1928)
Figs. 10.5-10.6

* 1928  Carpilius antiquus — GLAESSNER: 191, text-figs. 5-6, pl. 3, fig. 13.
1984  Carpilius antiquus GLAESSNER — MULLER: 87, pl. 75, figs. 1-5.
1993  Carpilius antiquus GLAESSNER — MULLER: 16, figs. 7F, 7G, 8A.
1996  Carpilius antiquus GLAESSNER — MULLER: 11.
1998a Carpilius antiquus GLAESSNER — MULLER: 32, pl. 2, fig. 4.
2014  Carpilius antiquus GLAESSNER — COLLINS: 38, pl. 2, fig. 11.

Description: Inv.Nos. 201153 and 201156: R chela (dactylus, propodus) — two
parts of a single broken specimen were labelled separately (Fig. 10.5); Inv.No. 211431:
fragmentary carapace (Fig. 10.6).

Locality: A, Stmk., Retznei quarry.

Stratigraphy: Weissenegg Formation; lower Badenian (FRIEBE 1990; HOHENEGGER et
al. 2009, 2014; Reuter et al. 2012).

Acquisition: Inv.Nos. 201153, 201156 (collection of the department, 05/2004);
Inv.No. 211431 (collection of the department).

Remarks: The material consists of a fragmentary carapace and isolated left chela.
Both specimens possess characters typical for the species (MULLER 1984: 87). Eocar-
pilius antiquus is known from coral-associated decapod faunas of the middle Miocene
of Austria, Hungary, Poland and Spain (GLAESSNER 1928; MULLER 1984, 1993, 1996;
CoLLINS 2014).

Superfamilia Leucosioidea SAMOUELLE, 1819
Familia Leucosiidae SAMOUELLE, 1819
Genus Myra LEAcH, 1817

Myra emarginata GLAESSNER, 1928
Fig. 11.1

* 1928  Myra emarginata — GLAESSNER: 175, pl. 3, fig. 16.
1929  Myra emarginata GLAESSNER — GLAESSNER: 261.

1998a Myra emarginata GLAESSNER — MULLER: 23.

Description: Inv.No. 60813 (holotype): complete carapace with partially preserved
cuticle (figured in GLAESSNER 1928: pl. 3, fig. 16).
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Locality: A, Stmk., Wetzelsdorf in der Weststeiermark, “Rinngraben”.

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoreTzKYy 1957; KoLLMANN 1965; FrIEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Collection of the department (1898; compare JB 1899).

Remarks: The affinities of the species are rather obscure, although it is still classified
within Myra LeAcH, 1817 (ScHWEITZER et al. 2010). Myra as revised by GALIL (2001)
usually has a more elongated carapace, which is broadest in its anterior half, and the
median posterior spine is distinctly longer than the lateral posterior spines. Myra emar-
ginata is rather close to Tanaoa GALIL, 2003 and Toru GaLiL, 2003. Unfortunately, the
species is known only from its holotype with poorly presented front. So far, no additio-
nal material has been found, and therefore discussion on the generic assignment of M.
emarginata remains open.

Leucosiidae indet.
Figs. 11.6-11.7

Description: Inv.No. 75560: isolated female pleon (Fig. 11.6); Inv.No. 211424 six
isolated P1 meri (Figs. 11.7a-f).

Localities: A, Stmk., Wetzelsdorf in der Weststeiermark, “2 Winkeltoni” (Inv.No.
211424); “16 Suppan vulgo Priegl” (Inv.No. 75560).

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoreTzkYy 1957; KoLLMANN 1965; FrIEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Collection Herbert LAMPRECHT, donation 1918-1923 (compare JB
1925).

Remarks: The specimens do not possess characters important for closer taxonomic
identification. A female pleon in leucosiid crabs is far less informative than the male one
and it cannot be attributed to any lower level taxon with certainty. As for isolated P1
meri, they resemble those of Coleusia GALIL, 2006a, Seulocia GALIL, 2005, and Soceu-
lia GALL, 2006b. An isolated female pleon and P1 meri do not necessarily belong to
the same taxon.
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Familia Iphiculidae ALcock, 1896
Genus Iphiculus AbAms & WHITE, 1849

Iphiculus eliasi HYZnY & Gross, 2016
Figs. 11.3-11.5

* 2016  Iphiculus eliasi sp. nov. — HYZNY & GRoss: 263, figs. 2A, 3, 4.

Description: Inv.No. 75612 (holotype): near-complete carapace (figured in HYZNY &
GRross 2016: figs. 2A, 3A-D; Fig. 11.3); Inv.No. 75613 (paratype): near-complete ca-
rapace with partially preserved cuticle (figured in Hyzny & Gross 2016: fig. 3E; Fig.
11.5); Inv.No. 211339: fragmentary carapace with partially preserved cuticle (figured
in HYZnY & GRross 2016: fig. 4; Fig. 11.4).

Localities: A, Stmk., Wetzelsdorf in der Weststeiermark, “15 Schmidtbauer” (Inv.
Nos. 75613, 211339); “16 Suppan vulgo Priegl” (Inv.No. 75612).

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoPETZKY 1957; KOLLMANN 1965; FriEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Collection Herbert LAMPRECHT, donation 1918-1923 (compare JB
1925).

Remarks: Iphiculus eliasi HyznY & GRross, 2016 represents the only fossil European
occurrence of the genus and simultaneously the oldest record of the genus known to
date.

Fig. 11: Brachyura: Leucosioidea and Majoidea. 1) Myra emarginata (Wetzelsdorf,
“Rinngraben”, holotype Inv.No. 60813); digital copy (1a) of the original figure of GLAESSNER
(1928: pl. 3, fig. 16), carapace in dorsal (1b, 1c) and lateral (1d) view. 2) Hyas meridionalis
(Wetzelsdorf, “Wenzelsteffi-Bergweg”, holotype Inv.No. 60816); digital copy (2a) of the original
figure of GLAESSNER (1928: pl. 3, fig. 15), carapace in dorsal view (2b). 3) Iphiculus eliasi (Wet-
zelsdorf, “16 Suppan vulgo Priegl”, holotype Inv.No. 75612), carapace. 4) /. eliasi (Wetzelsdorf,
“15 Schmidtbauer”, Inv.No. 211339), fragmentary carapace. 5) /. eliasi (Wetzelsdorf, “15
Schmidtbauer”, paratype Inv.No. 75613), carapace. 6) Leucosiidae indet. (Wetzelsdorf, “16
Suppan vulgo Priegl”, Inv.No. 75560), female pleon. 7) Leucosiidae indet. (Wetzelsdorf, “2
Winkeltoni”, Inv.No. 211424), isolated P1 meri. Specimens in 1c, 1d, 2b, 3b, 4-6 were cov-
ered with ammonium chloride prior the photography. Scale bar equals 5 mm.

Abb. 11: Brachyura: Leucosioidea und Majoidea. 1) Myra emarginata, Holotyp, Kopie (1a) der
Originalabbildung in GLAESSNER (1928: Taf. 3, Fig. 16), Carapax in Dorsal- (1b, 1c) und Latera-
lansicht (1d). 2) Hyas meridionalis, Holotyp, Kopie (2a) der Originalabbildung in GLAESSNER
(1928: Taf. 3, Fig. 15), Carapax in Dorsalansicht (2b). 3) Iphiculus eliasi, Holotyp, Carapax. 4)
I. eliasi, unvollstandiger Carapax. 5) /. eliasi, Carapax. 6) Leucosiidae indet., weibliches Pleon.
7) Leucosiidae indet., isolierte P1 Meri. Exemplare 1c, 1d, 2b, 3b, 4-6 wurden vor dem Foto-
grafieren mit Ammoniumchlorid bedampft. MaBstab = 5 mm.
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Superfamilia Majoidea SAMOUELLE, 1819
Familia Oregoniidae GARTH, 1958
Genus Hyas LEacH, 1814
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* 1928
1929
1998a

Hyas meridionalis GLAESSNER, 1928
Fig. 11.2

Hyas meridionalis GLAESSNER: 198, pl. 3, fig. 15.
Hyas meridionalis GLAESSNER — GLAESSNER: 225.
‘Hyas meridionalis’ GLAESSNER — MULLER: 26, pl. 3, fig. 1.

Description: Inv.No. 60816 (holotype): carapace without front (figured in GLAESSNER

1928: pl. 3, fig.

15).

Locality: A, Stmk., Wetzelsdorf in der Weststeiermark, “Wenzelsteffi-Bergweg”.

Stratigraphy:

Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;

KoPETZKY 1957; KOLLMANN 1965; FriEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Collection of the department (1898; compare JB 1899).

Remarks: The species is known only from its holotype. So far, no additional material

has been found.

Due to the incompleteness of the material, MULLER (1998a: 26) ex-

pressed doubts about the generic status of the species. Kato et al. (2014) recently de-
scribed two fossil species of Hyas and treated Hyas meridionalis as their congener.

* 1860

1860

1928
1929

1949
1979

1984
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Superfamilia Portunoidea RAFINESQUE, 1815
Familia Portunidae RAFINESQUE, 1815
Genus Portunus WEBER, 1795

Portunus monspeliensis (A. MILNE-EDWARDS, 1860)
Figs. 12.1-12.8

Neptunus monspeliensis A. MILNE-EDwARDS: 232, pl. 4, fig. 1, pl.
5, fig. 1.

Neptunus granulatus A. MiLNE-EDWARDS: 241, pl. 3, fig. 1, pl. 7,
fig. 2.

Neptunus granulatus A. MILNE-EDWARDS — GLAESSNER: 183.
Neptunus granulatus A. MILNE-EDWARDS — GLAESSNER: 267. [cum.
syn.]

Neptunus granulatus A. MILNE-EDWARDS — ScHouPPE: 140, fig. 2.
Portunus granulatus (A. MILNE-EDWARDS) — FORSTER: 94. [cum.
syn.]

Portunus monspeliensis (A. MILNE-EDWARDS) — MULLER: 79, pl. 62,
figs. 1-2.



1986  Portunus monspeliensis (A. MILNE-EDWARDS) — FLUGEL: 91, pl. 1,
figs. 1-2, pl. 2, figs. 1-2.

1993  Portunus monspeliensis (A. MILNE-EDWARDS) — MULLER: 14, figs. 6G,
7A.

1998a Portunus monspeliensis (A. MILNE-EDWARDS) — MULLER: 29.

2009  Portunus monspeliensis (A. MILNE-EDWARDS) — MARANGON & DE AN
GELI: 5. [cum. syn.]

2016  Portunus monspeliensis (A. MILNE-EDWARDS) — GASPARIC & 0ss0: 58,
pl. 1, figs. A-H, pl. 2, figs. A—H.

Description: Inv.No. 5450: @ in ventral aspect with legs and both chelae; Inv.No.
5451: & in ventral aspect with both chelae; Inv.No. 5452: fragmentary chela (dacty-
lus, propodus); Inv.No. 5760: fragments of legs and sternum; Inv.No. 5761: R cheliped
(propodus, carpus, merus) with partially preserved sternum (Fig. 12.5); Inv.No. 5762:
R cheliped (dactylus, propodus, carpus, merus) (Fig. 12.7); Inv.No. 60812: & in ven-
tral aspect; Inv.No. 60814: & in ventral aspect; Inv.No. 60815: & in ventral aspect;
Inv.No. 74397: & in dorsal and ventral aspect and isolated R propodus (Fig. 12.1); Inv.
No. 74492: fragmentary R chela (dactylus, propodus); Inv.No. 74890: incomplete ca-
rapace with partially preserved sternum; Inv.No. 75193: twelve fragmentary speci-
mens (carapaces, chelae); Inv.No. 75246: Q in ventral aspect with legs and both che-
lae (Fig. 12.4); Inv.No. 75258: & in dorsal and ventral aspect (carapace is detached
and flipped vertically in relation to sternum); Inv.No. 75259: ¢ in ventral aspect with
legs and both chelae; Inv.No. 75260: individual in dorsal aspect with legs and both
chelae (Fig. 12.6); Inv.No. 75283: specimen missing; Inv.No. 75284: individual in
dorsal aspect with both chelae; Inv.No. 75285: poorly preserved individual in dorsal
aspect; Inv.No. 75457: & in ventral aspect (Fig. 12.3); Inv.No. 75511: & in ventral
aspect; Inv.No. 75512: 27 in dorsal and ventral aspect, ¢ in dorsal and ventral aspect,
Q in ventral aspect; Inv.No. 75554: R chela (propodus + dactylus); Inv.No. 75555:
fragmentary chela (dactylus, propodus); Inv.Nos: 75556-75558: isolated fingers; Inv.
No. 75559: L fragmentary propodus; Inv.No. 75562: isolated fingers; Inv.No. 75608:
& in dorsal and ventral aspect; Inv.No. 75611: poorly preserved chela (propodus, car-
pus, merus); Inv.No. 75834: & in ventral aspect and fragmentary sternum of indeter-
minate sex; Inv.No. 76876: & in ventral aspect; Inv.No. 76877: carapace in dorsal
aspect; Inv.No. 76879: R chela (propodus + dactylus); Inv.No. 76884: fragments of
carapace and chelae (preserved chaotically in the matrix); Inv.No. 79124: five speci-
mens (carapace in dorsal aspect with and fragmentary legs and chelae); Inv.No.
200195 (UGP No. 1890): ¢ in ventral aspect (figured in FLUGEL 1986: pl. 1, fig. 1, pl.
2, fig. 1; Fig.12.2) and left cheliped (dactylus, propodus, carpus, merus) of the same
individual (figured in FLUGEL 1986: pl. 1, fig. 2, pl. 2, fig. 1; Fig. 12.8); Inv.No.
200753: specimen missing; Inv.No. 200760: isolated dactylus; Inv.No. 200761: right
chela (dactylus, propodus) associated with fragmentary carapace; Inv.No. 200779:
isolated dactylus; Inv.No. 203152 (UGP No. 796): & in dorsal and ventral aspect;
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Inv.No. 211051: & in dorsal and ventral aspect; Inv.No. 210929: J in ventral aspect;
Inv.No. 210930: carapace in dorsal aspect with left cheliped; Inv.No. 210931: & in
ventral aspect.

Localities: A, Stmk., Pols an der Wieserbahn (“ditch NNW farmstead of the family

Stefan Alter” (Inv.Nos. 75834, 200753, 200760, 200761, 200779); A, Stmk, Retz-
nei quarry (Inv.Nos. 74397, 74890, 76876, 76877, 76879, 76884, 200195,
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Fig. 12: Brachyura: Portunidae: Portunus monspeliensis. 1) Inv.No. 74397 (Retznei), & individ-
ual in dorsal (1a) and ventral aspect (1b). 2) Inv.No. 200195 (Retznei), ¢ individual in ventral
aspect. 3) Inv.No. 75457 (Wetzelsdorf, “16 Suppan vulgo Priegl”), & individual in ventral as-
pect. 4) Inv.No. 75246 (Wetzelsdorf, “16 Suppan vulgo Priegl”), ¢ individual in ventral aspect
with legs and both chelae. 5) Inv.No. 5761 (Spielfeld), R cheliped with partially preserved ster-
num. 6) Inv.No. 75260 (Wetzelsdorf, “16 Suppan vulgo Priegl”), individual in dorsal aspect with
legs and both chelae. 7) Inv.No. 5762 (Spielfeld), R cheliped. 8) Inv.No. 200195 (Retznei), L
cheliped. Specimens in 2, 5, 7 and 8 were covered with ammonium chloride prior the photogra-
phy. Scale bar equals 10 mm. 3Mxp = maxilliped 3, ¢ = carpus, d = dactylus, ff = fixed finger,
m = merus, p = propodus, ps2—-6 = pleonal somite 2-6, st = sternum, t = telson.

Abb. 12: Brachyura: Portunidae: Portunus monspeliensis. 1) & Individuum in Dorsal- (1a) und
Ventralansicht (1b). 2) @ Individuum in Ventralansicht. 3) & Individuum in Ventralansicht. 4) ¢
Individuum in Ventralansicht mit Laufbeinen und beiden Chelae. 5) R Schere mit teilweise erh-
altenem Sternum. 6) Individuum in Dorsalansicht mit Laufbeinen und beiden Chelae. 7) R
Schere. 8) L Schere. Exemplare 2, 5, 7 und 8 wurden vor dem Fotografieren mit Ammonium-
chlorid bedampft. MaBstab = 10 mm. 3Mxp = Maxilliped 3, ¢ = Carpus, d = Dactylus, ff =
unbeweglicher Finger, m = Merus, p = Propodus, ps2-6 = Pleonsegmente 2-6, st = Sternum,
t = Telson.

210929-210931, 211051); A, Stmk., Spielfeld (Inv.Nos. 5760-5762); A, Stmk.,
Weitendorf quarry (Inv.No. 74492); A, Stmk., Wetzelsdorf in der Weststeiermark, “1
Oisnitz W” (Inv.No. 75511, 75556), “2 Winkeltoni” (Inv.No. 75562), “6 Wippel NO”
(Inv.No. 75558), “7 Simihansl!” (Inv.No. 75557), “8 Kreuzschaller W” (Inv.No. 75608),
“15 Schmidtbauer” (Inv.Nos. 60814, 60815, 75559, 75611), “Supan” and “16 Sup-
pan vulgo Priegl” (Inv.Nos. 5450, 5451, 5452, 75193, 75246, 75258-75260,
75283-75285, 75457, 75512, 75554, 75555), “Rinngraben”; Inv.No. 60812),
“excavation cesspit Schmidtoni” (Inv.No. 79124); A, Stmk., Wildon, “Leithakalk, Wil-
doner SchloBberg” (Inv.No. 203152).

Stratigraphy: Pols, Weitendorf, Wetzelsdorf (Florian Beds (“Florianer Schichten”);
lower Badenian; HoLLER 1900; KoPeTzky 1957; KOLLMANN 1965; KRAINER 1987; FRIEBE
1990; HANDLER et al. 2006; HOHENEGGER et al. 2009, 2014); Retznei, Spielfeld (Weis-
senegg Formation; lower Badenian), Wildon (Weissenegg Formation; middle—upper Ba-
denian (FRIEBE 1990; HOHENEGGER et al. 2009, 2014; ReuTER et al. 2012).

Acquisition: Inv.Nos. 5450, 5451, 5452 (collection Ferdinand DRUGCEVIC (assistant
at the department for geology of the Joanneum; for his vita see HiLBER 1929), purchase
1911; JB 1912); Inv.Nos. 5760-5762 (old collection); Inv.Nos. 60812, 60814,
60815 (collection of the department, 1898; compare JB 1899); Inv.Nos. 74397,
211051 (collection Hartmut HiDeN, purchase 1991, 1997); Inv.No. 74492 (collection
Wolfgang PHILLIPEK; compare ALKER 1980); Inv.Nos. 74890, 75834, 76876, 76877,
76879, 76884 (collection and donation Hartmut Hipen, 1993, 1995); Inv.Nos.
75511, 75512, 75193, 75246, 75258-75260, 75283-75285, 75457, 75554,
75555, 75556-75558, 75559, 75562, 75608, 75611 (collection Herbert LAm-
PRECHT, donation 1918-1923 (compare JB 1925); Inv.No. 79124 (collection of the
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department, 09/2001); Inv.No. 200195 (a: collection Helmut W. FLUGEL; b: donation
(2002) of the Institute of Earth Sciences, University of Graz); Inv.Nos. 200753,
200760, 200761 (collection of the department, 09/2002); Inv.No.200779 (donation
Manuel ScHLEICH, 17.9.2002); Inv.No. 203152 (a: collection Eugen HussaAk (Acqu.-B.
Univ. Graz 1878); for his vita see KraJICEK 1956; b: donation (2002) of the Institute of
Earth Sciences, University of Graz); Inv.No. 219029-210931 (purchase Katrin HoL-
LERSBACHER, 06/2011).

Remarks: Part of the material was reported as Neptunus granulatus by GLAESSNER
(1928): Inv.Nos. 5450-5452, 5760-5762, 203152; and as Portunus monspeliensis
by FLUGEL (1986): Inv.No. 200195 (supplementary material: Inv.Nos. 60812, 60814,
60815, 74492).

Portunus monspeliensis is one of the most widespread decapod species in the
Miocene of Europe (FORSTER 1979; MULLER 1984; GASPARIC & Oss6 2016). It has been
reported from Styria by several authors (GLAESSNER 1928; ScHouppt 1949; FLUGEL
1986) as Neptunus granulatus. Extensive synonymy lists were given by GLAESSNER
(1929), FORSTER (1979), MARANGON & DE ANGELI (2009), and GASPARIC & 0ssO
(2016).

Genus Necronectes A. MILNE-EDwWARDS, 1881

?Necronectes sp.
Figs. 13.1-13.2

Description: Inv.No. 75238: three fragments of dactylus with preserved molariform
tooth (Fig. 13.2); Inv.No. 75581 : R fixed finger (Fig. 13.1).

Locality: A, Stmk., Wetzelsdorf in der Weststeiermark, “7 Simihans|”.

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoPETZKY 1957; KOLLMANN 1965; FriEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Collection Herbert LAMPRECHT, donation 1918-1923 (compare JB
1925).

Remarks: The material is too fragmentary for confident taxonomic identification. In
the Miocene of Paratethys, two closely related genera were present, Scyl/la DE HAAN,
1833 and Necronectes A. MILNE-EbwARDS, 1881. A main difference between these ge-
nera is the number of anterolateral spines; therefore it is impossible to state with cer-
tainty to which taxon the isolated finger fragments belong. However, Necronectes
schafferi GLAESSNER, 1928 is known from the Miocene basins of Austria, thus,
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it is fairly possible that the material from the Styrian Basin is congeneric or even con-
specific with it.

Superfamilia Goneplacoidea MAcLEAY, 1838
Familia Goneplacidae MAcLeay, 1838
Genus Goneplax LEacH, 1814

Goneplax gulderi BACHMAYER, 1953
Fig. 13.3

1928  Goneplax cf. sacci CREMA — GLAESSNER: 193, text-fig. 7.
1929  Goneplax cf. saccoi CREMA — GLAESSNER: 200.
* 1953  Goneplax gulderi BAcHMAYER: 143, pl. 9, figs. 1-3.

1984  Goneplax gulderi BACHMAYER — MULLER: 96, pl. 93, figs. 2-3.

1993  Goneplax gulderi BACHMAYER — MULLER: 23, fig. 11K.

1998a Goneplax sp. — MULLER: 38.

1998a Goneplax gulderi BACHMAYER — MULLER: 38.

2013  Goneplax gulderi BACHMAYER — GARASSINO et al.: 357, fig. 1A. [cum.
syn.]

2015  Goneplax gulderi BACHMAYER — GASPARIC & HYZNY: 152, figs. 13-
14.

Description: Inv.No. 60817: complete carapace (figured in GLAESSNER 1928: text-
fig. 7).

Locality: A, Stmk, Wetzelsdorf in der Weststeiermark, “Schmidtbauer”.

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoreTzKYy 1957; KoLLMANN 1965; FrIEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Collection Herbert LAMPRECHT, purchase 1911 (compare JB 1912).

Remarks: The material was originally reported by GLAESSNER (1928) as Goneplax cf.
sacci CREMA, 1895. MULLER (1998a) considered it as indeterminate at the species level
and treated it as Goneplax sp. The material of GLAESSNER (1928), however, has a wide
front which is typical for G. gulderi as defined by BACHMAYER (1953) and revised by Ga-
RASSINO et al. (2013). Goneplax gulderi has been reported from the middle Miocene of
Austria, Spain, Italy and Slovenia (BACHMAYER 1953; MULLER 1993; GARASSINO et al.
2013; GASPARIC & HYZnY 2015).

Familia Chasmocarcinidae SERENE, 1964
Genus Mioplax BITTNER, 1884
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Fig. 13: Brachyura: Portunoidea and Goneplacoidea. 1) ?Necronectes sp. (Wetzelsdorf, “7 Simi-
hansl”, Inv.No. 75581), fixed finger in occlusal (1a, b), outer (1c, d) and inner (1e, f) views. 2)
?Necronectes sp. (Wetzelsdorf, “7 Simihansl”, Inv.No. 75238), fragmentary dactylus. 3)
Goneplax gulderi (Wetzelsdorf, “Schmidtbauer”, Inv.No. 60817), carapace. 4) Mioplax socialis
(Waldhof, Inv.No. 4694), near-complete individual. 5) M. socialis (Waldhof, Inv.No. 4695),
carapace with partially preserved ventrum. Specimens in 1b, 1d, 1f, 3b and 5 were covered
with ammonium chloride prior the photography. Scale bar equals 5 mm. ca = carapace, P1-P5
= pereiopod 1-5, pl = pleon, st = sternum.

Abb. 13: Brachyura: Portunoidea und Goneplacoidea. 1) ?Necronectes sp., unbeweglicher Fin-
ger in Okklusal- (1a, b), AuBen- (1c, d) und Innenansicht (1e, f). 2) ?Necronectes sp., unvoll-
standiger Dactylus. 3) Goneplax gulderi, Carapax. 4) Mioplax socialis, fast vollstandiges Individ-
uum. 5) M. socialis, Carapax mit teilweise erhaltenem Ventrum. Exemplare 1b, 1d, 1f, 3b und 5
wurden vor dem Fotografieren mit Ammoniumchlorid bedampft. MaBstab = 5 mm. ca = Cara-

pax, P1-P5 = Pereiopoden 1-5, pl = Pleon, st = Sternum.
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Mioplax socialis BITTNER, 1884
Figs. 13.4-13.5

* 1884  Mioplax socialis BITTNER: 23, pl. 2, fig. 3.
1928  Mioplax socialis BITTNER — GLAESSNER: 194.
1929  Mioplax socialis BITTNER — GLAESSNER: 258.
1998a Mioplax socialis BITTNER — MULLER: 38.
2016  Mioplax socialis BITTNER — HYZNY et al.: 169, figs. 3-4. [cum. syn.]

Description: Inv.No. 4693: carapace (specimen missing); Inv.No. 4694: poorly pre-
served near-complete individual (Fig. 13.4); Inv.No. 4695: carapace without front with
partially preserved ventrum (figured in HyznyY et al. 2016: fig. 3c; Fig. 13.5).

Locality: A, Stmk., Waldhof, “Waldhof |” (compare HiLBer 1897).

Stratigraphy: Rollsdorf Formation (“Waldhof Beds”); lower Sarmatian (Gross 2015,
cum Lit.).

Acquisition: collection Ferdinand DRrRUGCEVIC, 1896; the specimens are labelled as
“Famil. Catometopa (Viereckkrabben)”, according to a personal comment of Alexander
BITTNER (HILBER 1897).

Remarks: Two specimens were reported by GLAESSNER (1928). Since he did not pro-
vide any figure, it is difficult to state which specimens were actually studied by him.
Based on the description provided by GLAESSNER (1928: 194), we suppose that these
are the specimens with Inv.Nos. 4693 (currently missing in the collection) and 4694.
The species was revised by HyznyY et al. (2016).

Genus Styrioplax GLAESSNER, 1969 (= Microplax GLAESSNER, 1928)

Styrioplax exiguus (GLAESSNER, 1928)
Figs. 14.1-14.5

* 1928  Microplax exiguus GLAESSNER: 195, text-fig. 8, pl. 3, fig. 14.
1929  Microplax exiguus GLAESSNER — GLAESSNER: 258.
1969  Styrioplax exiguus (GLAESSNER) — GLAESSNER: R527, fig. 335/2.
2011  Styrioplax exiguus (GLAESSNER) — HYZNY & ScHLOGL: 338, text-figs.

12-15.

2015  Styrioplax exiguus (GLAESSNER) — GASPARIC & HYZNY: 149, figs. 10—
12.

2015  Styrioplax exiguus (GLAESSNER) — GASPARIC & HALASOVA: 202, figs.
3-4.
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Description: Inv.No. 211435 (holotype; HyZzNY & ScHLOGL 2011 and GASPARIC &
HaLAsovA 2015 stated the repository number incorrectly as 5453): complete individual
in dorsal aspect (figured in HyZNY & ScHLOGL 2011: text-fig. 12A; Fig. 14.1); Inv.No.
5749: near-complete individual in dorsal aspect (Fig. 14.3); Inv.No. 5753: near-com-
plete individual in dorsal aspect (figured in HYZNY & ScHLoGL 2011: text-fig. 12B; Fig.
14.2); Inv.No. 77875: near-complete individual in dorsal aspect (Fig. 14.4); Inv.No.
211039: near-complete individual in dorsal aspect (Fig. 14.5); Inv.No. 211041: near-
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Fig. 14: Brachyura: Chasmocarcinidae: Styrioplax exiguus. 1) holotype, Inv.No. 211435 (éentilj
v Slovenskih goricah), a complete individual in dorsal view (1a, b), with a digital copy (1c) of
the original figure of GLAESSNER (1928: text-fig. 8). 2) Inv.No. 5753 (Nebova), a complete indi-
vidual (imprint, 2a) and digital copy (2b) of the original figure of GLAESSNER (1928: pl. 3, fig.
14). 3) Inv.No. 5749 (Jarenina), near-complete individual in dorsal aspect. 4) Inv.No. 77875
(éentilj v Slovenskih goricah), near-complete individual in dorsal aspect. 5) Inv.No. 211039
(éentilj v Slovenskih goricah), near-complete individual in dorsal aspect; part (5a) and counter-
part (5b). Specimens in 1b, 3, 4b and 5 were covered with ammonium chloride prior the pho-
tography. Scale bar equals 5 mm. P1-P5 = pereiopod 1-5.

Abb. 14: Brachyura: Chasmocarcinidae: Styrioplax exiguus. 1) Holotyp, vollstdndiges Individu-
um in Dorsalansicht (1a, b) und Kopie (1c) der Originalabbildung in GLAESSNER (1928: Textabb.
8). 2) ein vollstandiges Individuum (Gegendruck, 2a) und Kopie (2b) der Originalabbildung in
GLAESSNER (1928: Taf. 3, Fig. 14). 3) fast vollstandiges Individuum in Dorsalansicht. 4) fast
vollstandiges Individuum in Dorsalansicht. 5) fast vollstandiges Individuum in Dorsalansicht;
Druck (5a) und Gegendruck (5b). Exemplare 1b, 3, 4b und 5 wurden vor dem Fotografieren mit
Ammoniumchlorid bedampft. MaBstab = 5 mm. P1-P5 = Pereiopoden 1-5.

complete individual in dorsal aspect; Inv.No. 211054: near-complete individual in dor-
sal aspect.

Localities: SLO, Jarenina [Jahring], “Winzerei vulgo Ruesser in Gromberg bei Jahrin-
ghof [Jareninski Dvor]” (Inv.Nos. 5749, 211039, 211041, 211154); SLO, Nebova
(“Ebenkreuz bei St. Leonhard [Lenart] in Windischbiiheln” (Inv.No. 5753); SLO, éentilj
v Slovenskih goricah [St. Egidi in Windischbtihell, “Gasthaus Repnik” (Inv.Nos. 5453,
77875, holotype 211435).

Stratigraphy: Jarenina, Nebova (Haloze Formation; Karpatian—lower Badenian);
Sentilj (Spilje Formation (Sentilj Member); lower Badenian; JELEN & RiFeL) 2011).

Acquisition: Inv.Nos. 5453, 5749, 77875, 211039, 211041, 211154 (possibly
collection and donation Leopold KUHNELT; compare JB 1898, 1899, 1900, 1901); Inv.
Nos. 5753, 211435 (donation [drill foreman Eduard] Pilnay [~1900]; compare JB
1903).

Remarks: GLAESSNER (1928) described the species based on three specimens. Accor-
ding to his description and illustration (GLAESSNER 1928: pl. 3, fig. 14a), counterpart of
one of the individuals (presumably Inv.No. 5753) exhibited also imprint of the ventral
side. Unfortunately, this specimen has not been located until now. A fully exposed ven-
trum of both sexes has been depicted only recently, based on the material from Slovakia
(HyZny & ScHLOGL 201 1) and Slovenia (GASPARIC & HYZNY 2015). So far, Styrioplax exi-
guus is known from the lower Miocene of Slovenia, Slovakia and Hungary (GLAESSNER
1928; HyzNY & ScHLOGL 2011; GASPARIC & HALASOVA 2015; GASPARIC & HYZnY 2015).
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Superfamilia Dairoidea SERENE, 1965
Familia Dairidae SERENE, 1965
Genus Daira bE HAAN, 1833 (= Phymatocarcinus voN REuss, 1871)

Daira speciosa (Reuss, 1871)
Fig. 15.2

* 1871  Phymatocarcinus speciosus VON REuss: 326, figs. 1-4.

1877  Phymatocarcinus speciosus Reuss — BITTNER: 435, figs. 1-10.

1877  Phymatocarcinus speciosus VON REusS — HILBER: 261.

1928  Daira speciosa (VON REUSS) — GLAESSNER: 191.

1929  Daira speciosa (VON REUSS) — GLAESSNER: 135.

1949  Daira speciosa (voN Reuss) — ScHouppe: 139, fig. 2.

1984  Daira speciosa (VoN REUss) — MULLER: 90, pl. 79, figs. 1-6, pl. 80,
figs. 1-2.

1987  Daira speciosa (vOoN REUSS) — FRIEBE: 61, pl. 2, figs. 3-4.

1993  Daira cf. speciosa (voN REUSS) — MULLER: 17.

1996  Daira speciosa (voN REuss) — MULLER: 11, pl. 2, fig. 5.

1998a Daira speciosa (voN REusS) — MULLER: 27, pl. 2, fig. 2.

2010  Daira speciosa (VON Reuss) — GATT & DE ANGELI: 1334, text-figs.
8A-C. [cum. syn.]

2014  Daira speciosa (VON REuss) — CoLLINS: 38: pl. 2, fig. 12.

Description: Inv.No. 4967: carapace fragment (internal mould); Inv.No. 61062: ca-
rapace (internal mould); Inv.No. 76008: carapace with partially preserved cuticle; Inv.
No. 200004 (originally as UGP No. 2913): carapace with partially preserved cuticle
(figured in FrIEBE 1987: pl. 2, fig. 3; Fig. 15.2); Inv.No. 200046: incomplete cara-
paces (internal moulds) and isolated fragmentary R propodus.

Localities: A, Stmk., Gamlitz, “Gamlitz” (Inv.No. 4967); A, Stmk., Grubtal bei Gam-
litz, “Gnaser’s Steinbruch” (HiLBER 1877; Inv.Nos. 76008, 200046); A, Stmk., Retz-
nei quarry (Inv.No. 61062); A, Stmk., Wurzing bei Wildon (Inv.No. 200004).

Stratigraphy: Gamlitz, Grubtal, Retznei (Weissenegg Formation; lower Badenian),
Wurzing (Weissenegg Formation; middle—upper Badenian; FrIEBE 1987, 1990; HoHE-
NEGGER et al. 2009, 2014, ReuTeRr et al. 2012).

Acquisition: Inv.No. 4967 (donation of Mrs. Prof. KHuLL 1898); Inv.No. 61062
(collection Karl MurBaN, 16.3.1940); Inv.No. 76008 (old collection of the Graz Uni-
versity of Technology); Inv.No. 200046 (a: collection Vincenz HiLBer, 1877 (for his
vita see HeriTscH 1931), Acqu.-B. Univ. Graz 1877; b: donation (2002) of the Institute
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of Earth Sciences, University of Graz); Inv.No. 200004 (a: collection J. Georg FRIEBE,
1986; b: donation (2002) of the Institute of Earth Sciences, University of Graz).

Remarks: Material from Gamlitz (Inv.No. 200046) was reported by HiLBER (1877;
compare Reuss 1871, BITTNER 1877), the specimens from Wurzing were described and
figured by FRIEBE (1987).

The species is a well-known taxon and considered as one of the most widespread
decapods associated with coral reefs in the Paratethys and Proto-Mediterranean (MUL-
LER 1984; GATT & DE ANGELI 2010).

Fig. 15: Brachyura: Xanthoidea. 1) Glyphithyreus sulcatus (Trbovlje, Inv.No. 56664), near-
complete individual (counterpart of GBA 2007/024/0005). 2) Daira speciosa (Wurzing bei
Wildon, Inv.No. 200004), carapace. 3) Actaea turcocampestris (Wurzing bei Wildon, Inv.No.
200005), carapace. 4) Pilodius vulgaris (Wurzing bei Wildon, Inv.No. 200006), carapace. All
specimens were covered with ammonium chloride prior the photography. Scale bar equals

5 mm. P1-P5 = pereiopod 1-5.

Abb. 15: Brachyura: Xanthoidea. 1) Glyphithyreus sulcatus, fast vollstandiges Individuum (Ge-
genstiick zu GBA 2007/024/0005). 2) Daira speciosa, Carapax. 3) Actaea turcocampestris,
Carapax. 4) Pilodius vulgaris, Carapax. Alle Exemplare wurden vor dem Fotografieren mit Am-
moniumchlorid bedampft. MaBstab = 5 mm. P1-P5 = Pereiopoden 1-5.

Superfamilia Xanthoidea MacLeay, 1838
Familia Panopeidae ORTMANN, 1893
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Genus Glyphithyreus Reuss, 1859 (= Plagiolophus BELL, 1858)

Glyphithyreus sulcatus (BEURLEN, 1939)
Fig. 15.1

* 1939  Plagiolophus sulcatus BEURLEN: 155, pl. 7, fig. 11.
2004  Glyphithyreus sulcatus (BEURLEN) — KARASAWA & SCHWEITZER: 148.

Description: Inv.No. 56664: near-complete individual with preserved pereiopods
(including chelipeds).

Locality: SLO, Trbovlje [Trifaill, “Trifail”.

Stratigraphy: Trbovlje Formation (PLACER 1999); upper Oligocene (OpIN et al. 1994;
BECHTEL et al. 2004).

Acquisition: Old collection.

Remarks: The specimen is a counterpart of GBA 2007/024/0005. Glyphithyreus
sulcatus (BEURLEN, 1939) has been originally described from the upper Oligocene of
Hungary (BEURLEN 1939); since then, however, the type material has not been studied
(KARASAWA & SCHWEITZER 2004: 148).

Familia Xanthidae MacLeay, 1838
Genus Actaea pe Haan, 1833

Actaea turcocampestris MULLER, 1984
Fig. 15.3

* 1984  Actaea turcocampestris MULLER: 87, pl. 74, figs. 1-b.
1987  Actaea turcocampestris MULLER — FRIEBE: 61, pl. 2, fig. 2.
1993  Actaea turcocampestris MULLER — MULLER: 19, figs. 8G-I.
1998a Actaea turcocampestris MULLER — MULLER: 36.

Description: Inv.No. 200005 (originally as UGP No. 2914): carapace (figured in
FRIEBE 1987: pl. 2, fig. 2).

Locality: A, Stmk., Wurzing bei Wildon.

Stratigraphy: Weissenegg Formation; middle—upper Badenian (FriEBE 1987, 1990;
HOHENEGGER et al. 2009, 2014).
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Acquisition: a) collection J. Georg FRIEBE, 1986; b) donation (2002) of the Institute
of Earth Sciences, University of Graz.

Remarks: The material was reported by FRIEBE (1987). Actaea turcocampestris is a
widespread coral-associated species known from the middle Miocene of Hungary, Aus-
tria and Spain (MULLER 1984, 1993).

Genus Pilodius DaNA, 1851a

Pilodius vulgaris (GLAESSNER, 1928)
Fig. 15.4

pars 1928  Titanocarcinus vulgaris GLAESSNER: 185, pl. 3, fig. 9. [non pl. 3,

figs. 10-12]
pars 1929  Titanocarcinus vulgaris GLAESSNER — GLAESSNER: 386.
1984  ‘Pilodius’ vulgaris (GLAESSNER) — MULLER: 91, pl. 83, figs. 5-6, pl.
84, figs. 1-4.
1987  Xantho cf. moldavicus (YANAKEvICH) — FRIEBE: 61, fig. 3, pl. 2,
fig. 5.
pars 1998a Xantho moldavicus (YANAKEVICH) — MULLER: 35.

1998a Pilodius vulgaris (GLAESSNER) — MULLER: 36.
2014  Pilodius vulgaris (GLAESSNER) — HYZNY et al.: 225, pl. 1, figs. 4, 5.

Description: Inv.No. 200006 (originally as UGP No. 2915): carapace (figured in
FRIEBE 1987: fig. 3, pl. 2, fig. 5).

Locality: A, Stmk., Wurzing bei Wildon.

Stratigraphy: Weissenegg Formation; middle-upper Badenian (FriEBE 1987, 1990;
HOHENEGGER et al. 2009, 2014).

Acquisition: a) collection J. Georg FRIEBE, 1986; b) donation (2002) of the Institute
of Earth Sciences, University of Graz.

Remarks: The material was reported by FriEBe (1987) and identified as Xantho cf.
moldavicus (YANAKEVICH, 1977). FrIEBE (1987) compared the studied carapace to “Pi-
lodius” vulgaris as defined by MULLER (1984). FrieBe (1987) opined that “Pilodius”
vulgaris has different carapace ornamentation and since the front of the material was
not preserved, he used the morphology of carapace regions to assign it more closely to
Xantho moldavicus. Re-examination of the material, however, revealed that the cara-
pace with Inv.No. 200006 represents an internal mould and no cuticle is preserved.
Therefore comparison with the holotype of Titanocarcinus vulgaris GLAESSNER, 1928
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(NHMW 1927/0001/0002) with preserved cuticle (HYZnY et al. 2014: pl. 1, fig. 4)
can be misleading (see KLomMPMAKER et al. 2015). Moreover, the specimen of FRIEBE
(1987) possesses a front which is well-pronounced as it is in the holotype of Pilodius
vulgaris. Recently, HyZny et al. (2014: pl. 1, fig. 6) refigured the holotype of Xantho
moldavicus and compared it with the holotype of T. vulgaris and the newly described
Etisus evamuellerae HyZNY, VAN BAKEL & GuiNoT, 2014. All these xanthoids possess si-
milarly developed carapace regions, but differ from each other in the shape of frontal
margin, carapace outline and carapace ornamentation. Based on the comparisons gi-
ven by HyZnyY et al. (2014), the material of FRIEBE (1987) can be best accommodated
within T. vulgaris, currently classified as a member of Pilodius. It should, however, be
noted that as already pointed out by MULLER (1984: 92), the species as originally pre-
sented by GLAESSNER (1928) is a compound taxon. Thus, much care is necessary when
re-evaluating the published occurrences of this species.

Xanthoidea indet.
1987  Xanthidae, Gen. et spec. indet. — FRIEBE: 62, pl. 2, figs. 6-9.

Description: Inv.Nos. 200007 (originally as UGP No. 29164, b, d, e): four cheliped
fragments (figured in FRIEBE 1987: pl. 2, figs. 6-9).

Locality: A, Stmk., Wurzing bei Wildon.

Stratigraphy: Weissenegg Formation; middle—upper Badenian (FriEBE 1987, 1990;
HOHENEGGER et al. 2009, 2014).

Acquisition: a) collection J. Georg FRrIEBE, 1986; b) donation (2002) of the Institute
of Earth Sciences, University of Graz.

Remarks: Specimens are too fragmentary for closer identification.

Subsectio Thoracotremata Guinot, 1977
Superfamilia Ocypodoidea RAFINESQUE, 1815
Familia Macrophthalmidae Dana, 1851b
Genus Macrophthalmus DESMAREST, 1823

Macrophthalmus aquensis A. MILNE-EbwWARDS & BRroccHI, 1879
Figs. 16.1-16.3

* 1879  Macrophthalmus aquensis A. MILNE-EDWARDS & BROCCHI: 115.

1924  Macrophthalmus vindobonensis GLAESSNER: 109, figs 1-2.
1928  Macrophthalmus vindobonensis GLAESSNER — GLAESSNER: 196.
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1929  Macrophthalmus aquensis A. MILNE-EDWARDS & BROCCHI — GLAESSN
ER: 242.

1929  Macrophthalmus vindobonensis GLAESSNER — GLAESSNER: 243.

1984  Macrophthalmus vindobonensis GLAESSNER — MULLER: 98, pl. 95,
fig. 6, pl. 96, figs 1-2, 4-5, ?fig. 3.

1993  Macrophthalmus aquensis A. MILNE-EDWARDS & BROCCHI — MULLER:

24, figs 11A-B.

1996  Macrophthalmus aquensis A. MILNE-EDWARDS & BROCCHI — MULLER:
13.

1998a Macrophthalmus aquensis A. MILNE-EDWARDS & BROCCHI — MULLER:
39.

1998b Macrophthalmus aquensis A. MILNE-EDWARDS & BROCCHI — MULLER:
275, pl. 1, figs 9-10, pl. 2, fig. 1.

Description: Inv. Nos. 60807-60811: fragmentary carapaces; Inv.Nos. 61063-
61064: counterpart (dorsal aspect) and part (ventral aspect) of an entire individual
(Fig.16.3); Inv.No. 211419: two carapaces (Fig. 16.1); Inv.No. 211434: specimen in
ventral aspect (Fig. 16.2).

Localities: A, Stmk., Lamberg, “Lamberg bei Hengsberg. Auf dem Grund Bauer.”
(Inv.Nos. 61063-61064); A, Stmk., Wetzelsdorf in der Weststeiermark, “Rinngraben”
(Inv.Nos. 60807-60811), “16 Suppan vulgo Priegl” (Inv.No. 211419); A, Stmk.,
Zehndorf, “Zéhndorf bei Preding” (also spelled Zohndorf; HiLBeEr 1878; Inv.No.
211434).

Stratigraphy: Florian Beds (“Florianer Schichten”); lower Badenian (HoLLER 1900;
KoreTzKYy 1957; KoLLMANN 1965; FrIEBE 1990; HOHENEGGER et al. 2009, 2014).

Acquisition: Inv.Nos. 61063-61064 (donation Johann Abam, 1902; fireman at the
Joanneum; compare JB 1903); Inv.Nos. 60807-60811 (collection of the department,
1898; compare JB 1899); Inv.No. 211419 (collection Herbert LAMPRECHT, donation
1918-1923; compare JB 1925); Inv.No. 211434 (possibly collection Vincenz KOLLAR;
compare Inv.No. 61186: Balsscallichirus florianus).

Remarks: The specimens with Inv.Nos. 60807-60811 were originally reported (but
not figured) by GLAESSNER (1928). Macrophthalmus aquensis is a well-known species
from lower to middle Miocene fine-grained sediments of France, Spain, Austria, Hunga-
ry and Poland (MULLER 1984, 1993, 1996, 1998b).

Superfamilia Potamoidea ORTMANN, 1896
Familia Potamidae ORTMANN, 1896
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Genus Potamon SaviGNy, 1816

Potamon proavitum GLAESSNER, 1928
Figs. 16.4-16.8

* 1928  Potamon proavitum GLAESSNER: 212, pl. 4 (lower fig. & carbon
copy).
1929  Potamon proavitum GLAESSNER — GLAESSNER: 338.
1998a Potamon proavitum GLAESSNER — MULLER: 39, pl. 3, fig. 3.
2010  Potamon proavitum GLAESSNER — KLAUS & GRoss: 9, fig. 4G. [cum.
syn.]

Description: Holotype Inv.No. 5828: ¢ carapace with abdomen and appendages;
Inv.No. 203389: carapace; Inv.No. 203390: R dactylus; Inv.No. 203391: R dactylus;
Inv.No. 203392: carapace; Inv.No. 203393: carapace fragment; Inv.No. 203394: ca-
rapace fragment with fragmentary sternum (Fig. 16.6); Inv.No. 203395: carapace
fragment; Inv.No. 203396: carapace; Inv.No. 203397: R propodus; Inv.No. 203398:
carapace fragment; Inv.No. 203399: carapace fragment; Inv.No. 203400: carapace
fragment; Inv.No. 203401: carapace; Inv.No. 203402: carapace fragment; Inv.No.
203403: carapace; Inv.No. 203404: propodus; Inv.No. 203405: sternum fragment;
Inv.No. 203406: L propodus; Inv.No. 203407: propodus fragment; Inv.No. 203408:
propodus fragment; Inv.No. 203409: carapace; Inv.No. 203410: carapace fragment;
Inv.No. 203411: propodus; Inv.No. 203412: R fixed finger; Inv.No. 203413: carapace
fragment (Fig. 16.5); Inv.No. 203414: carapace (Fig. 16.7); Inv.No. 203415: cara-
pace; Inv.No. 2034 16: carapace; Inv.No. 203417: carapace (part + counterpart); Inv.
No. 203418: carapace (part + counterpart); Inv.No. 203726: L chela (propodus +
dactylus; Fig. 16.8); Inv.No. 203727: carapace; Inv.No. 203728: carapace (Fig.
16.4).

Fig. 16: 1-3) Brachyura: Thoracotremata. 1) Macrophthalmus aquensis (Wetzelsdorf, “16
Suppan vulgo Priegl”, Inv.No. 211419), carapace. 2) M. aquensis (Zehndorf, Inv.No. 211434),
individual in ventral aspect. 3) M. aquensis (Lamberg, Inv.No. 61063-64), dorsal view (3a),
ventral view (3b). 4) Potamon proavitum (Gratkorn, Inv.No. 203728), carapace. 5) R proavitum
(Gratkorn, Inv.No. 203413), carapace front. 6) P proavitum (Gratkorn, Inv.No. 203394), cara-
pace fragment with sternum. 7) P. proavitum (Gratkorn, Inv.No. 203414), fragmentary cara-
pace. 8) P. proavitum (Gratkorn, Inv.No. 203726), P1 chela. Specimens in 1b, 3-6 were cov-
ered with ammonium chloride prior the photography. Scale bar equals 5 mm. ca = carapace, d
= dactylus, ff = fixed finger, p = propodus, P1-P5 = pereiopod 1-5.

Abb. 16: 1-3) Brachyura: Thoracotremata. 1) Macrophthalmus aquensis, Carapax. 2) M.
aquensis, Ventralansicht. 3) M. aquensis, Dorsal- (3a) und Ventralansicht (3b). 4) Potamon
proavitum, Carapax. 5) P proavitum, Carapaxfront. 6) P. proavitum, Carapaxfragment mit Ster-
num. 7) P. proavitum, unvollstandiger Carapax. 8) P proavitum, P1 Chela. Exemplare 1b und
3-6 wurden vor dem Fotografieren mit Ammoniumchlorid bedampft. MaBstab = 5 mm. ca =
Carapax, d = Dactylus, ff = unbeweglicher Finger, p = Propodus, P1-P5 = Pereiopoden 1-5.
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Localities: A, Stmk., Gratkorn, “St. Stefan clay pit” (Inv.Nos. 203389-203418,
203726-203728); A, Stmk., Graz/Andritz, “Wolf clay pit” (holotype Inv.No. 5828).

Stratigraphy: Gleisdorf Formation; upper Sarmatian (Gross 2015, cum Lit.).

Acquisition: Inv.No. 5828 (collection Ferdinand DRUGCEVIC); Inv.Nos. 203389-
203418, 203726-203728 (collection Martin Gross, 07/2005).

Remarks: Detailed description of the female holotype from Andritz was given by GLA-
ESSNER (1928). KLaus & Gross (2010) reviewed and re-figured the type material and
reported on additional material from Gratkorn.
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Potamon sp.
2010  Potamon sp. — KLAUS & GRoss: 8, fig. 4D.

Description: Inv.No. 204339: claw fragment (figured in KLaus & Gross 2010: fig.
4D).

Locality: A, Schénweg, “Briichl” in Carinthia.

Stratigraphy: "Granitztal Beds” or lateral equivalent of the (lower) “Miihldorf Beds”;
Karpatian—lower Badenian (BECK-MANNAGETTA 1952; BECK-MANNAGETTA & DRAXLER
1987; REISCHENBACHER et al. 2007; REISCHENBACHER & SACHSENHOFER 2013; PRIETO et al.

2016).

Acquisition: Collection and donation Madelaine BoHME (university Munich,
04/2008).

Remarks: Kraus & Gross (2010) considered this claw fragment the oldest known Eu-
ropean freshwater crab record south of the Alpine orogen.

Brachyura indet.
1987  Fam., Gen. et spec. indet. — FRIEBE: 63, pl. 2, figs. 10.

Description: Inv.No. 200008 (originally as UGP No. 2917): isolated cheliped ele-
ment (figured in FRIEBE 1987: pl. 2, figs. 10).

Locality: A, Stmk., Wurzing bei Wildon.

Stratigraphy: Weissenegg Formation; middle—upper Badenian (FriEBE 1987, 1990;
HOHENEGGER et al. 2009, 2014).

Acquisition: a) collection J. Georg FRrIEBE, 1986; b) donation (2002) of the Institute
of Earth Sciences, University of Graz.

Remarks: Specimen is too fragmentary for closer identification. MULLER in FRIEBE
(1987: 63) opined for possible attribution to Trapeziidae or Majidae.

Brachyura indet.

Description: Inv.Nos. 75561, 75565, 75580, 75609, 75610, 75621, 211157,
211158: isolated fingers.
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Localities: A, Stmk., Wetzelsdorf in der Weststeiermark, “2 Winkeltoni” (Inv.No.
75609), “7 Simihansl” (Inv.No. 75561), “8 Kreuzschaller W” (Inv.Nos. 75580,
75610), “9 Kreuzschaller 0” (Inv.No. 75565), “12 Tomahiaslgraben SSW” (Inv.No.
75621); SLO, Poli¢ka vas [Péllitschdorfl, “Steinbruch So¥mann, Péllitschdorf bei Jah-
ring [Jareninal” (Inv.Nos. 211157, 211158).

Stratigraphy: Wetzelsdorf (Florian Beds (“Florianer Schichten”); lower Badenian
(HoLLER 1900; KoPeTzKY 1957; KoLLMANN 1965; FRIEBE 1990; HOHENEGGER et al. 2009,
2014)); Policka vas (Haloze Formation; Karpatian-lower Badenian; JELEN & RIFELJ
2011).

Acquisition: Inv.Nos. 756561, 75565, 75580, 75609, 75610, 75621 (collection
Herbert LAMPRECHT, donation 1918-1923 (compare JB 1925); Inv.Nos. 211157,
211158 (possibly collection and donation Leopold KUHNELT; compare JB 1898).

Remarks: Isolated cheliped fingers of brachyuran crabs are difficult to identify on the
genus and/or species level. Here, such material is treated as Brachyura indet., pending
more comparative research in the future.

Decapoda indet.

Description: Inv.Nos. 5750, 5756: pereiopod fragments; Inv.No. 211430: isolated
fingers.

Localities: A, Stmk., Wetzelsdorf in der Weststeiermark, “2 Winkeltoni” (Inv.No.
211430); SLO, Jarenina [Jahring], “Winzerei vulgo Ruesser in Gromberg bei Jahringhof
[Jareninski Dvor]” (Inv.No. 5750, 5756).

Stratigraphy: Wetzelsdorf (Florian Beds (“Florianer Schichten”); lower Badenian
(HoLLER 1900; KoPeTzKY 1957; KoLLMANN 1965; FRIEBE 1990; HOHENEGGER et al. 2009,
2014)); Jarenina (Haloze Formation; Karpatian—lower Badenian; JELEN & RIFELJ
2011).

Acquisition: Inv.No. 211430 (collection Herbert LAMPRECHT, donation 1918-1923
(compare JB 1925); Inv. Nos. 5750, 5756 (collection and donation Leopold KUHNELT;
compare JB 1898).

Remarks: The material is too fragmentary for closer identification.
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