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Abstract: Decapod crustaceans originating from the Eocene strata of the Borové Formation of the Liptovska kotlina

Depression and deposited in the Liptov Museum - Cierny Orol in Liptovsky Mikulas, Slovakia were re-examined. Two taxa,

Lophoranina reussi (Raninidae) and Harpactoxanthopsis quadrilobata (Zanthopsidae), were identified. In the latter, sexual

dimorphism was observable in the nature of abdomina. Additional field works in the studied area may provide more data

on the already known decapod association.
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1.INTRODUCTION

The aim of this short contribution is to report on the fossil deca-
pod crustaceans deposited in the Liptov Museum — Cierny Orol
in Liptovsky Mikulas (northern Slovakia). In the past, decapod
crustaceans were neglected in the systematic studies on fossil
faunas from Slovakia. Except rather informative mentions on
the occurrences of decapods at studied localities, there were
almost no systematic treatments focused on this group. This
contribution should be considered as a part of the revision of
fossil decapod crustaceans deposited in Slovak museums con-
ducted by the author.

2. DECAPOD CRUSTACEANS OF THE BOROVE
FORMATION

The Borové Formation (Gross et al., 1984) of the Subtatric
Group is known of several crab genera (infraorder Brachyura)
coming from several different localities where the Middle and
Upper Eocene rocks are exposed.

The first mention of the presence of fossil decapod crusta-
ceans in this formation is that by Reuss (1859) who described
Ranina hazslinskyi from Radics (today Radatice, eastern
Slovakia) on the basis of one rather poorly preserved specimen.
The lithostratigraphic unit, in which the specimen was found,
was later formally named as the Toma$ovce Member and its
age was estimated as predominantly Latest Priabonian (Filo
& Sirdnova, 1996). Several brachyuran genera were identi-
fied in the strata of this lithostratigraphic unit coming mostly
from the Durkovec stratotype locality (1 km south of Spisské
Tomé3ovce) in the Spidskd Nova Ves district (Hyzny, 2007).
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Remains of the decapod crustaceans from the Middle Eocene
strata of the Borové Fm of the Liptovska kotlina Depression have
been known since the work by Dornyay (1913) who reported the
presence of Harpactoxanthopsis quadrilobata (Desmarest, 1822)
at the Mnich locality near the Ruzomberok town (formerly
Rézsahegy). Later, the presence of the species was confirmed
by Lérenthey & Beurlen (1929) and Papsova (1970). Lérenthey
& Beurlen (1929) mentioned two more species from the same
area: Raninoides fabianii (LSrenthey in Lérenthey & Beurlen,
1929) and Harpactocarcinus punctulatus A. Milne-Edwards, 1862.

Dornyay (1913) also reported decapods from the Upper Eo-
cene strata of the Ruzomberok area. He identified Lophoranina
bittneri (Lérenthey, 1902) and L. reussi (Woodward, 1866).
However, re-examination of the material presented here re-
vealed the presence of L. reussi only.

Additional indeterminate decapod remains at several other lo-
calities of presumed Middle to Late Eocene age of the Liptovska
kotlina Depression were reported by Papsova (1970, 1975,
1978).

It should be noted that except the systematic treatments of
Reuss (1859) and Lérenthey & Beurlen (1929), nearly all men-
tions on the decapod crustacean remains in the Borové Fm
have informative character only. Since, no re-examination of
the known decapod material has been conducted.

3. MATERIAL STUDIED

Material presented here is that originally described by Dornyay
(1913). It is deposited in the Liptov Museum — Cierny Orol in
Liptovsky Mikulds (PEV). One specimen of Harpactoxanthopsis
quadrilobata is deposited in the Natural History Museum of
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Fig. 1. Lophoranina reussi (Woodward, 1866); A, B - two views on the broken and deformed dorsal carapace (PEV P-1538/2);

C - reconstruction of dorsal carapace partly based on Beschin et al. (1988).

Obr. 1. Lophoranina reussi (Woodward, 1866); A, B - dva pohlady na polimany a deformovany dorzalny karapax
(PEV P-1538/2); C - rekonstrukcia dorzdlneho karapaxu ¢iastoéne podla Beschina et al. (1988).

Slovak National Museum in Bratislava (SNM Z-277), which
actually represents a near-complete female individual figured by
Dornyay (1913, pl. 2, fig. 7) and later re-figured by Lérenthey
& Beurlen (1929, pl. 9, fig. 4). The specimen was given to SNM in
1955 as a gift from the Liptov Museum, however, without any fur-
ther reference except the locality (P. Klepsatel, pers. comm. 2006).

The studied collection consists of up to 30 specimens com-
ing from several localities of the Ruzomberok surroundings
in the Liptovska kotlina Depression, namely Mnich, Klein’s
quarry and Kubala’s quarry. The material was donated the 8"
of October 1913 and is ascribed to Béla Dornyay or ,brothers
Kiirti“. In the documentation of the museum the presence of
several different species is mentioned, specifically Ranina bittne-
ri, Ranina reussi, Palaeocarpilius sp., Harpactocarcinus quadrilo-
batus and Xanthopsis sp. However, the re-examination of the
material presented here revealed that most material is referable
to the species treated in current taxonomy (Schweitzer et al.,
2010) as Harpactoxanthopsis quadrilobata; other remains belong
to Lophoranina reussi. As mentioned above, Dornyay (1913) and
Lérenthey & Beurlen (1929) reported also several other brachy-
uran taxa coming from the same area and strata. Unfortunately,
no field work focused on fossil decapod crustaceans have been
conducted in the area in last decades.

4. SYSTEMATIC PART
The systematic arrangements proposed by Martin & Davis
(2001) and De Grave et al. (2009) are adopted.

Subphylum Crustacea Briinnich, 1772
Class Malacostraca Latreille, 1802
Order Decapoda Latreille, 1802
Infraorder Brachyura Linnaeus, 1758
Section Raninoida De Haan, 1839
Family Raninidae De Haan, 1839

Subfamily Ranininae De Haan, 1839
Genus Lophoranina Fabiani, 1910
Type species: Ranina marestiana Konig, 1825

Lophoranina reussi (Woodward, 1866)
Fig. 1A-C

1859 — Ranina sp. — Reuss, p. 21, pl. 5, figs. 3-4

*1866 — Ranina Reussii Woodward, p. 591

2006 — Lophoranina reussi (Woodward) — De Angeli & Ga-
rassino, p. 35 (cum. syn.)

2009 — Lophoranina reussi (Woodward) - De Angeli et al., p. 121
2010 — Lophoranina reussi (Woodward) — Schweitzer etal., p. 74

Material: Six specimens of indeterminate sex (PEV P-1503;
P-150S; P-1515/1-2; P-1538/1-3). Preservation is rather poor
and most specimens represent fragments only. One fragment
represents pterygostomial region. The only near-complete
specimen (PEV P-1538/2-3) lacks the frontal margin and is
broken and deformed (Fig. 1A-B).

Description: Dorsal carapace longitudinally ovate, weakly
vaulted, longer than wide, widest in the anterior half at the po-
sition of anterolateral spines; frontal margin and rostrum not
preserved. Regions not well defined, branchiocardiac groove is
the only discernible furrow. The entire surface of carapace cov-
ered with subparallel transverse ridges. The spines on the ridges
closely spaced. First anterior ridges are sinuous and continuous,
ridges of the posterior half of the carapace discontinuous.

Remarks: Species within the genus Lophoranina are distin-
guished from one another based on the characters of rostrum,
frontal and anterolateral margins and the development and pat-
tern of the carapace transverse ridges (Feldmann et al., 1998,
p-4; Vegaetal,, 2001, p. 932). Although none of the present spec-
imens possesses a preserved frontal margin, the carapace ridges
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are visible enough for the specific determination. Lophoranina
reussi has complex, rather discontinuous ridges; however, the
first three ridges are continuous and distinctly sinuous (Beschin
etal., 1988,2004). The ridges are more discontinuous on the
posterior half of the carapace. All these characters are present
onstudied specimens and therefore allow the assignment of the
specimens to this species.

Dornyay (1913) reported two species of Ranina — R. re-
ussi and R. bittneri (both are today classified within the genus
Lophoranina) from the Upper Eocene of the Ruzomberok area.
However, the material deposited in the Liptov Museum belongs
to a single species only. The presence of L. bittneriin the studied
area cannot be ruled out until additional field work being done.

Lophoranina reussi is known from the Middle to Upper
Eocene rocks of Italy (De Angeli & Garassino, 2006), Spain
(ViaBoada, 1969), Hungary (Lérenthey & Beurlen, 1929) and
Slovakia (Dornyay, 1913).

Section Eubrachyura de Saint Laurent, 1980
Subsection Heterotremata Guinot, 1977
Superfamily Carpilioidea Ortmann, 1893

Family Zanthopsidae Via Boada, 1959

Genus Harpactoxanthopsis Via Boada, 1959

Type species: Cancer quadrilobatus Desmarest, 1822

Harpactoxanthopsis quadrilobata (Desmarest, 1822)
Fig. 2AF

*1822 - Cancer quadrilobatus Desmarest, p. 93, pl. 8, figs. 1-2
2009 — Harpactoxanthopsis quadrilobata (Desmarest) — Beschin
etal,, p. 70 (cum. syn.)

2010 — Harpactoxanthopsis quadrilobatus (Desmarest) —
Schweitzer et al., p. 117

Fig. 2. Harpactoxanthopsis quadrilobata (Desmarest, 1822); A - fragmented dorsal carapace with portion of left cheliped of an individual of indeterminate

sex (PEV P-1475/2); B - fragmented dorsal carapace of female (PEV P-375/2); C - right propodus and dactylus of major chela (PEV P-1462/5); D - ventral sur-
face of female (PEV P-375/2); E - ventral surface of male (PEV P-1466); F - detail of ventral surface of male (PEV P-1466). Scale bar (10 mm) for A-E; separate

scale bar for F equals also 10 mm.

Obr. 2. Harpactoxanthopsis quadrilobata (Desmarest, 1822); A - fragmentovany dorzalny karapax s ¢iastoéne zachovanym lavym klepetom jedin-

canezniameho pohlavia (PEV P-1475/2); B - fragmentovany dorzalny karapax sami¢ky (PEV P-375/2); C - pravy propodus a dactylus velkého
klepeta (PEV P-1462/5); D - ventrum sami¢ky (PEV P-375/2); E - ventrum saméeka (PEV P-1466); F — detail ventra saméeka (PEV P-1466).

Mierka (10 mm) pre A-E; samostatna mierka pre F taktiez reprezentuje 10 mm.
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Tab. 1. Measurements (in mm) taken on the dorsal carapace of Harpactoxanthopsis quadrilobata (Desmarest, 1822). F = female; M = male; ? = indeterminate

sex; W1 = maximum carapace width; W2 = width of posterior margin; W3 = fronto-orbital width measured between outer orbital spines; W4 = width of fron-

tal margin measured between inter orbital spines; W5 = orbital width; L1 = maximum carapace length; L2 = length from anterior to position of maximum

carapace width.

Tab. 1. Merané parametre (v mm) na dorzélnych karapaxoch druhu Harpactoxanthopsis quadrilobata (Desmarest, 1822). F = sami¢ka; M = sam-

¢ek; 2 = pohlavie nezndme; W1 = maximdlna $irka karapaxu; W2 = $irka posteridérneho okraja; W3 = fronto-orbitélna $irka merand medzi vonkaj-

$imi orbitdlnymi t¢fimi; W4 = $irka frontalneho okraja meran4 medzi vntitornymi orbitalnymi tffimi; WS = $irka orbity; L1 = maximélna dizka

karapaxu; L2 = dizka od predného okraja po maximalnu $irku karapaxu.

(PEV) sex w1 w2 w3 w4 ws L1 L2
P-374 F >120 322 - - - >91 48
P-375/1 F 79 21.1 - 82 60 31
P-375/2 F 71.6 - 333 16.1 8 > 50 34.6
P-375/3 F >70 25.7 - - > 61 -
P-376 F >65.6 212 30.8 16.8 6.9 50.9 272
P-1462/0 F - >26 - ; . }
P-1462/1 F - 237 - - 71 -
P-1462/2 F >90 - - - > 60 -
P-1465 ? > 50 - 28 134 7.5 386 227
P-1466 M > 100 - ~ 45 10.9 - -
P-1475/1 F > 105 - ~48 26 11.8 >90 63
P-1475/2 ? > 60 - - >18 6.9 53.6 30
P-1491 ? 82 - - 9 60.4 29.4
P-1524 ? ~110 - - - 82,6 46
P-1525/1 M > 85 29.6 43 114 >73 >48
P-1525/2 F > 101 - - 244 12 73 43
P-1525/3 ? 58 - 302 164 6.4 >35 22

Material: Dorsal carapaces (usually also with preserved venter)
of two male specimens (PEV P-1466; P-1525/1), ten female
specimens (PEV P-374; P-375/1-3; P-376; P-1462/0-2;
P-1475/1; P-1525/2), and five specimens of indeterminate sex
(PEV P-1465; P-1475/2; P-1491; P-1524; P-1525/3); isolated
cheliped fragments: one right carpus (PEV P-1462/3), three
fragmented right propodi (PEV P-1462/4; P-1462/6-7), one
right propodus with articulated dactylus (PEV P-1462/5). For
measurements see Tab. 1.

Description: Dorsal carapace wider than long, rounded pen-
tagonal in outline (Fig. 2A~B); front with four blunt spines
including inner orbital spines; orbits circular, entire, weakly
rimmed, directed forward; anterolateral margin convex, with
three spines excluding outer orbital spine; posterolateral margin
entire, straight, weakly concave, or weakly convex; posterior
margin entire, narrow, straight. Carapace regions poorly de-
fined; branchiocardiac groove well-defined along lateral mar-
gins of cardiac region. Entire carapace surface covered with
numerous small pits.
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Sternum distinctly longer than wide; the first and second
sternites forming triangle; the grooves between the second and
third sternites forming together with median groove distinct
,Y* (Fig. 2E-F). Male abdomen narrow; abdominal somites
three-five fused, sixth abdominal somite square, telson trian-
gular (Fig. 2E-F). Female abdomen covers nearly the entire sur-
face of the sternum, all somites free; the sixth somite widest, its
lateral margins enlarged and distinctly convex; telson triangular
and rounded (Fig. 2D).

Right cheliped is robust. Manus triangular in outline, with dis-
tinct spine on the lower margin positioned proximally (Fig. 2C),
the upper margin with several tubercles on the inner side.

Remarks: The material presented here exhibits all diagnostic
features of the species, namely the overall shape of the cara-
pace, the number of anterolateral spines, characters of male
abdomen and the nature of chelipeds. Sexual dimorphism is
typically exhibited in the nature of abdomen (Fig. 2D-F).
Harpactoxanthopsis quadrilobata is strongly heterochelous.
Interestingly, all cheliped fragments presented here belong
to large right chelae. Also, many figures in the literature
(Lérenthey & Beurlen, 1929, pl. 9, fig. 3; Glaessner, 1969,
fig. 326.10b; Beschin et al., 1998; Tarlao, 2000, fig. 2A, C) show
specimens with right cheliped being larger. On the other hand,
the above mentioned specimen (SNM Z-277) is left-handed.

The material assignable to this species was treated in the doc-
umentation of the museum under several different taxonomic
names (see above). However, it clearly belongs to the same spe-
cies. All studied specimens, even fragmented ones, possess di-
agnostic characters of H. quadrilobata as discussed above.

The species is known from the Middle Eocene (Lutetian) of Italy,
Spain, France, Germany, Hungary, Slovakia, Croatia, and Albania
(Lérenthey & Beurlen, 1929; De Angeli & Garassino, 2006).

S. CONCLUSIONS

Both species discussed are well known Eocene taxa. The present
short contribution gives new data on the material from Slovakia,
which has until now been insufficiently or wrongly described
(Dornyay, 1913). It presents the results of the study of already
deposited material only and no subsequent field work has been
done. This should be the aim of future research in the studied
area. As indicated by Lérenthey & Beurlen (1929), decapod
crustacean association from the Eocene strata of the Liptovska
kotlina Depression consists of at least four different taxa (see
above). If compared with other studied coeval decapod faunas of
Italy (De Angeli & Garassino, 2006 and references therein) and
Spain (Via Boada, 1959, 1969), a higher decapod diversity than
already known may be revealed through future field research of
the Liptovska kotlina Depression.
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Resumé: Prispevok reviduje fosilny materidl desatnozcov ulozeny
v Liptovskom muzeu Cierny Orol v Liptovskom Mikulasi, pochadzajuci
zvrstiev borovského suvrstvia stredného a vrchného eocénu okolia mes-
ta Ruzomberok. Z borovského suvrstvia st zvysky desatnozcov zname
uz z 19. storocia (Reuss, 1859), neskor im bola venovana pozornost na
stratotypovej lokalite sedimentarneho ¢lena tomasovskych vrstiev —
Durkovec (Hyzny, 2007). Z dlhodobého hladiska sa systematickému vy-
skumu desatnozcov na izemi Slovenska venovala v minulosti iba velmi
malé pozornost, pricom v odbornych pracach méa spomenutie vyskytu
fosilnych desatnozcov skér informativny charakter.

Studovany material eocénnych desatnozcov z okolia Ruzomberka
bol v kratkosti opisany uz Dornyayom (1913), odvtedy v3ak k jeho re-
vizii nedoslo. Materidl pochddza z troch lokalit: Mnich, Kleinov lom
a Kubalov lom. Vyhodnotené boli fosilne zvysky asi tridsiatich jedincov.
Aj napriek nie prave najlepsiemu zachovaniu ich je mozné systematic-
ky zaradit do dvoch taxénov infraradu Brachyura (kraby): Lophoranina
reussi (Woodward, 1866) a Harpactoxanthopsis quadrilobata (Desmarest,
1822). Vac¢sina materialu patri druhu H. quadrilobata, pricom ide najma
o dorzélne karapaxy obvykle zachované aj s ventrom, takze je mozné
urcit pohlavie na zaklade znakov na zadocku. Druh L. reussi je reprezen-
tovany iba viac-menej fragmentarnym materialom, v jednom pripade
ide o takmer kompletny deformovany dorzalny karapax. Oba taxony su
dobre zndme zo sedimentov eocénneho veku Eurépy a v oboch pripa-
doch ide o zéstupcov vyhynutych rodov.

Z okolia Ruzomberka uvadzaju zo sedimentov eocénneho veku
Lérenthey & Beurlen (1929) pritomnost dalSich taxénov: Raninoides
fabianii (Lérenthey in Lérenthey & Beurlen, 1929) a Harpactocarcinus
punctulatus A. Milne-Edwards, 1862. Podobne Dornyay (1913) uvadza
tiez vyskyt druhu Lophoranina bittneri (L6renthey, 1902). V zbierkovom
fonde Liptovského muzea sa vsak zvysky tychto taxénov nenachadzaju.
Potvrdenie ich vyskytu v studovanej oblasti ako aj dalSie poznatky o ich
vztahu k revidovanym druhom by mal priniest dalsi terénny vyskum.





