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Abstract

The recent discovery of new macrurans from Font de la Plata (Vilanova de Meia, Lleida) and Torrelles de Foix
(Barcelona) both Catalonia, and from the Valencia Region, Morella (Castellon) increases our knowledge of decapod
crustaceans from the Lower and Upper Cretaceous of Spain. To infraorder Astacidea Latreille, 1802, are assigned
Hoploparia catalunica n. sp. (Nephropidae Dana, 1852 sensu Tshudy and Babcock, 1997) and Enoplociytia sp. (Erymidae
Van Straelen, 1924). The infraorder Achelata Scholz and Richter, 1995, is represented by Linuparus sp. (Palinuridae
Latreille, 1802). The discovery of H. catalunica n. sp. adds to our knowledge of the genus because not only does it
constitute the most complete species known to date from Europe, it also enlarges the palacogeographic distribution of the
genus, known to date only from Belgium, Germany, and Czech Republic. The report of Enoploclytia McCoy, 1849, also
provides valuable data, enlarging the palacogeographic distribution of this genus, known to date from France, Germany,
Great Britain, and Belgium. Finally, the discovery of Linuparus White, 1847, is important because it is the first report of
palinurids from Spain.

Key words: Crustacea, Decapoda, Lower and Upper Cretaceous, Spain

Resumen

Nuevos registros de crustaceos macruros en el Cretacico de Catalunya y la Provincia de Castellon (Espaiia). Recientes
recuperaciones de macruros de Catalunya, en la Font de la Plata (Vilanova de Meia, Lleida), Torrelles de Foix (Barcelona)
y de Valencia Provincia, Morella (Castellon) amplian el registro carcinolégico del Cretacico inferior y superior de
Espafia. Los nuevos registros, asignables a la infraorden Astacidea Latreille, 1802, incluyen Hoploparia catalunica
n. sp. (Nephropidae Dana, 1852 sensu Tshudy and Babcock, 1997) y Enoploclytia sp. (Erymidae Van Straelen, 1924).
La infraorden Achelata Scholz and Richter, 1995, esta representa da por Linuparus sp. (Palinuridae Latreille, 1802).
El estudio de Hoploparia catalunica n. sp., contribuye notablemente al conocimiento del género, no tan solo por ser
la especie mas completa reconocida hasta el momento en Europa, sino porque amplia su distribucién paleogeografica,
conocida hasta ahora en Bélgica, Alemania, y Reptblica Checa. El hallazgo de Enoploclytia McCoy, 1849, amplia
la distribucion paleogeografica del género, conocido hasta la fecha solo en Francia, Alemania, Inglaterra y Bélgica.
Finalmente, el hallazgo de Linuparus White, 1847 es trascendente por cuanto es la primera cita de palinaridos en Espafia

Introduction and geological setting

The pre-Pyrenean mountains of the Sierra del Montsec present
excellent outcrops of Cretaceous strata oriented East-West and exposed
along 40 km. The first macruran, assigned to the genus Hoploparia
McCoy, 1849, was collected from the locality Barranc de Finestrelles,
a few kilometres north of the village of Ager (Lleida, Catalonia) and
was deposited in the Museu de Geologia de Barcelona (MGB). This
specimen (registration number 1413) was incomplete and poorly
preserved and was illustrated in a catalogue of crustaceans (Gomez-Alba,
1989). A notably more complete specimen was recovered a few years

ago at the same locality, and was registered in the Museu Geologic del

Seminari of Barcelona (MGSB 74518).

The levels containing decapod crustaceans are constant along many
kilometres, with minor lateral changes, showing up as a characteristic
flat relief at the base of a cliff, and are considered to be Santonian in
age (Llompart, 1979; Caus et al., 1999). Sediments comprise widely
distributed grey marls, interbedded by thin beds of marly limestones and
limestones that locally can reach thickness between 10 and 20 cm. The
associated fauna comprises abundant solitary corals, such as Aulosmilia
vidali, Aulosmilia bofilli, Cunnolites elliptica and Diploctenium,
common rudists, regular and irregular echinoids, some nautiloids and
the foraminifer Lacazina. The sedimentary environment corresponds to

an open but shallow-marine platform (Llompart, 1979).
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Recent discoveries at the Font de la Plata (Vilanova de Meia,
Lleida) provided numerous small remains from these marls, and a
single specimen showing extraordinary completeness was recovered
from an intercalated bed of hard limestones. The remains contained in
marls are fragmentary and distorted, of a black colour and are slightly
pyritised. The specimen recovered from the limestones is very complete,
preserving complete chelae, and the associated fauna is less abundant.
Both places, Font de la Plata and Barranc de Finestrelles, are situated 18
km apart, presenting a similar lithology, have the same associated fauna,
and both have been specifically mentioned in the geological literature of
the area (Cornella, 1977; Rosell and Llompart, 1988).

One macruran recently donated to the Museu Geologic del Seminari
Conciliar of Barcelona, and assigned here to the genus Enoploclytia,
was collected at Cal Bord, some kilometres south of the village of
Torrelles de Foix (Barcelona, Catalonia). The layers which yielded this
macruran are considered to be Aptian in age, according to the geological
studies in the area and the associated fauna (Solé Sabaris, 1945). The
beds consist of ochraceous marly limestones bearing more or less
abundant fauna, mainly echinoderms (7oxaster sp.), some rudists, and
orbitolinids. According to Solé Sabaris (1945), and the geological map
of the area (IGME, 1973), the environmental conditions correspond to a

platform marine facies.

Castelidn
Province

Barcelona

Fig. 1. Geographic map with the fossiliferous localities. 1) Ager. 2)
Font de la Plata. 3) Torrelles de Foix. 4) Morella.

The palinurid recorded in the present study was recovered from Pont
de Taules, in the vicinity of the village of Morella (Castellon, Spain).
The province of Castellon, just south of Tarragona (Catalonia, Spain),
has provided numerous remains of Mecochirus magnus (McCoy,
1849), but this is the first record of a palinurid from Spain. The beds
which yielded the new specimen comprise marls corresponding of the
Forcall Formation (Canérot et al., 1982), which has been extensively
documented in numerous geological studies. It is considered as a marine

deposit of Aptian age (Canérot et al., 1982; Salas et al., 1995).
Previous records of Cretaceous macrurans from Spain

Macrurans from the Cretaceous of Spain are rare and limited today
to five reports. Via Boada (1951) reported a fragmentary specimen
from the Cretaceous of Montmell, ascribing it to Hoploparia dentata
(Roemer, 1841). Via Boada (1951) and Solé and Via (1989) noted a
single propodus from the Cretaceous (Aptian) of Castellet, ascribing it
to Hoploparia edwardsi (Robineau-Desvoidy, 1849). Via Boada (1951)
reported from the Upper Cretaceous (Santonian) of Montsec de Ager a
single specimen of poor preservation, referring to it as Hoploparia cfr. H.
pelseneeri (Van Straelen, 1936). Later, Solé and Via (1989) mentioned
four specimens from the Upper Cretaceous (noted in the text as beds
overlying upper Berrisian—lower Valanginian sediments) of Montsec de
Ager (Lleida, Barcelona) to this species. Via Boada (1975) described
many specimens from the Lower Cretaceous (Aptian) of Josa (Teruel)
and Alcala of Chivert and Torreblanca (Castellén) quarries, ascribing
them to Mecochirus magnus McCoy, 1849 (=Meyerella magna). Via
Boada (1971) described Oplophorus roselli from Montsec, currently
assigned to Delclosia Rabada, 1993, from the Lower Cretaceous (lower
Barremian) of Las Hoyas (Cuenca) (Rabada, 1993; Garassino, 1997).
Solé and Via (1989) ascribed one specimen from the Lower Cretaceous
(Aptian) of Alcala of Xivert to Meyerella magna; this specimen had
previously been referred to as Meyeria bolivari by Van Straelen (1927).
Finally, Garassino (1997) assigned over 800 complete and fragmentary
specimens from the Lower Cretaceous (lower Barremian) of Las Hoyas
(Cuenca) to Austropotamobius llopisi (Via Boada, 1971), previously
placed in Pseudastacus by Via Boada (1971).

Materials

The studied sample includes ten complete and fragmentary
specimens, housed in the Museu Geologic del Seminari Conciliar of
Barcelona (MGSB) and the Museu de Geologia of Barcelona (MGB).
The specimens are three-dimensionally preserved on the bedding planes.
Their preparation was difficult as a result of the induration of the matrix
in some specimens. The studied specimens are ascribed to Hoploparia
catalunica n. sp. (eight specimens), Enoploclytia sp. (one specimen),

and Linuparus sp. (one specimen).
Abbreviations

al—a6, abdominal segments; mpx3, third maxilliped, P1-P5, first to
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fifth pereiopods. Measurements are given in millimetres (mm).

Systematic palaeontology

Infraorder Astacidea Latreille, 1802
Superfamily Nephropoidea Dana, 1852
Family Nephropidae Dana, 1852 sensu Tshudy and Babcock, 1997
Genus Hoploparia McCoy, 1849

Type species: Astacus longimanus Sowerby, 1826, by subsequent
designation of Rathbun (1926).

Included fossil species: H. longimana (Sowerby, 1826); H. dentata
(Roemer, 1841); H. gammaroides McCoy, 1849; H. edwardsi (Robineau-
Desvoidy, 1849); H. beyrichi (Schliiter, 1862); H. neocomensis de
Tribolet, 1874; H. schluteri de Tribolet, 1874; H. minima de Tribolet,
1876; H. klebsi Noetling, 1885; H. trigeri A. Milne Edwards in Guiller,
1886; H. benedeni Pelseneer, 1886; H. muncki Pelseneer, 1886; H.
bosqueti (Pelseneer, 1886); H. biserialis Fritsch and Kafka, 1887; H.
senonensis Forir, 1887; H. fraasi (Bohm, 1891); H. bennetti Woodward,
1900; H. gabbi Pilsbry, 1901; H. gladiator Pilsbry, 1901; H. stokesi
(Weller, 1903); H. groenlandica Ravn, 1903; H. triboleti Borrissiak,
1904; H. aspera Harbort, 1905; H. browni Whitfield, 1907; H.
antarctica Wilckens, 1907; H. mesembria Etheridge J., 1917; H. corneti
Van Straelen, 1921; H. tennesseensis Rathbun, 1926; H. mcnairyensis
Rathbun, 1929; H. shastensis (Rathbun, 1929); H. eocenica Lérenthey,
1929; H. georgeana Rathbun, 1935; H. tarrantensis Rathbun, 1935; H.
dentonensis Rathbun, 1935; H. blossomana Rathbun, 1935; H. johnsoni
Rathbun, 1935; H. pelseneeri (Van Straelen, 1936); H. alpinus Van
Straelen, 1936; H. columbiana Beurlen, 1938; H. hemprichi (Mertin,
1941); H. travisensis (Stenzel, 1945); H. collignoni (Van Straelen,
1949); H. intermedia Secretan, 1964; H. sculpta Secretan, 1964; H.
pusilla Secretan, 1964; H. buntingi (Feldmann and Holland, 1971); H.
riddlensis Feldmann, 1974; H. bearpawensis Feldmann, Bishop and
Kamer, 1977; H. wardi Quayle, 1987; H. victoriae Quayle, 1987; H.
arbei Aguirre-Urreta, 1989; H. gazdzickii Feldmann and Crame, 1998; H.
miyamotoi Karasawa, 1998; H. kamuy Karasawa and Hayakaya, 2000;
H. tshudyi Schweitzer and Feldmann, 2001; H. horrida Schweitzer,
Feldmann, Fam, Hessin, Hetrick, Nyborg and Ross, 2003; H. albertensis
Tshudy, Donaldson, Collom, Feldmann and Schweitzer, 2005; H.
kamimurai Kato and Karasawa, 2006; H. uzbekensis Feldmann,
Schweitzer, Redman, Morris and Ward, 2007; H. natsumiae Karasawa,
Ohara, and Kato, 2008.

Hoploparia catalunica n. sp.
(Figs. 2-3; P1. 1, Figs. 1-2)
1951 Homarus (Hoploparia) cft. pelseneeri in Via Boada, p. 162, Text-figs.

5.6a, PL. 1, figs. 5, 6, 6a.
1989 Hoploparia pelseneeri (Van Straelen, 1936); Solé and Via, p. 25.

Diagnosis: Carapace over twice as long as high; short, thin rostrum
without dorsal and ventral teeth; postcervical groove extending to
hepatic groove, joining inferior groove; cervical groove extending

to antennal groove; gastro-orbital groove absent; well-developed

antennal ridge; well-developed postantennal spine; gastric region with
supraorbital ridge; intermediate, branchial, and lateral ridges absent;
chela and articles of P1 without dorsal and ventral spines; abdominal
terga and pleura smooth.

Etymology: the trivial name alludes to Catalonia (Spain) where the
studied specimens were discovered.

Materials: Holotype (MGSB 74519); Paratypes (MGSB 74518,
60045). Eight fragmentary and articulated specimens in dorsal view, 50
—70 mm long. MGSB 60044, 60045, 60046, 60047, 60048 (numerous
fragmentary remains), 74518, 74519; MGB 1413.

Even though the type locality is Ager, the studied specimens come
from different localities in Catalonia, as follows: Ager (Lleida), MGSB
74519, MGB 1413; Font de la Plata (Vilanova de Meia, Lleida), MGSB
60044-60048, 74518.

Geological age: Upper Cretaceous (Santonian).

Type locality: Ager (Lleida, Catalonia).

Fig. 2. Hoploparia catalunica n. sp., carapace. 1) antennal ridge.
2) supraorbital ridge. 3) postantennal spine. e-el) cervical
groove. bl) hepatic groove. i) lower groove. b) antennal
groove. c-cl) postcervical groove. G) gastric region. A)
antennal region. B) branchial region.

Description: Large astacid with exoskeleton strongly tuberculate in
antennal, hepatic, pterigostomial, and branchial regions of carapace.

Carapace. Carapace over twice as long as high. Short, thin rostrum
without dorsal and ventral teeth. Well-developed antennal ridge
beginning on anterior margin with distal spine, extending distally
and ventrally. Well-developed postantennal spine directed forwards.
Smooth gastric region with supraorbital ridge. Orbit not deeply incised.
Gastro-orbital groove absent. Cervical groove beginning at anterior
margin, shallow initially, deepest at ventral curve, then extending
dorsally in slightly sinuous, deeper segment, terminating at upper part
of carapace. Cervical groove joined at slightly deep arched antennal
groove terminating close to antennal ridge. Deep, arched hepatic
groove extending from cervical groove to postcervical groove. Deep
postcervical groove, slightly sinuous along dorsal surface, joining at
hepatic groove. Gastric and cardiac regions smooth. Antennal, hepatic,
pterigostomial, and branchial regions strongly tuberculate. Marginal rim
very well developed on posterior margin.

Abdomen. Segment al small with arcuate, convex tergum. Segment
a2 with rectangular tergum, groove parallel to and near proximal and
distal margins, extending onto short pleuron, inflated centrally. Segments
a3-5 with rectangular terga, groove parallel to and near distal margin,
extending onto short pleuron, inflated centrally. Segment a6 smaller than

segments a2—5, with the same shape, lacking groove, tergum very short
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and narrow. All segments smooth. Telson with straight proximal margin
with rounded distal extremity, entire surface smooth.

Cephalic appendages. Not preserved.

Thoracic appendages. mpx3 short and spineless. P1 approximately
twice of carapace length. Manus of cutter claw elongate with smooth
upper and lower margins. Movable finger longer that fixed finger, curved
distally. Smooth occlusal surface. Thin, elongate merus and carpus of P1
with smooth upper and lower margins.

Abdominal appendages. Not preserved.

Discussion: As reported by Feldmann et al. (2007), Hoploparia has
characterised by possession of cephalic ridges and spines, developed to
varying degrees, a well-developed rostrum with or without dorsal and
ventral spines, a cervical groove extending about half the distance to the
dorsal surface, a postcervical groove extending from the dorsal surface
to curve around and merge with the cervical groove, a well-developed
hepatic groove, branchial region with granules, scabrous ornament, or
ridges, uropodal exopod with diaeresis, and chelae clearly differentiated
into crushers and cutters. Most of these morphological characters
are visible on the studied specimens that are ascribed to this genus.
Feldmann et al. (2007) gave a check list of forty-eight fossil species
known then belonging to this genus. Among these species, H. hakelensis
(Fraas, 1878), is now considered as belonging to Homarus Weber, 1795
(Garassino, 1994). Moreover, those authors did not include twelve
species, described by de Tribolet (1874), Noetling (1885), Pelseneer
(1886 b, c¢), Whitfield (1907), Ldrenthey (1929), Rathbun (1935),
Quayle (1987), Schweitzer et al. (2003), Tshudy et al. (2005), and Kato
and Karasawa (2006).

Eight species of Hoploparia are known from the Upper Cretaceous
of Europe (see below). Among these, H. senonensis and H. schluteri are
not comparable with the present new species on account of their very
poor state of preservation.

Hoploparia beyrichi was described on the basis of a single incomplete
specimen from Germany, lacking the frontal part of the carapace,
pereiopods, and pleopods (Schliiter, 1862). In this species antennal,
supraorbital, and postorbital spines are present, and the postcervical

groove does not join the cervical groove. Hoploparia catalunica n. sp.

Fig. 3. Hoploparia catalunica n. sp. incomplete reconstruction.

differs from it in that the postcervical groove joins the cervical groove
by the hepatic groove, the antennal groove is well developed, there is a
strong postantennal spine, and supraorbital and antennal ridges are well
developed.

Hoploparia fraasi was erected on a single incomplete stout chela
from Germany, lacking the movable finger (Bohm, 1891). Hoploparia
catalunica n. sp. differs from this species in that the chela of P1 is very
elongate and thin with edentate occlusal margins.

Hoploparia muncki was described on a sole incomplete specimen
from Belgium, lacking the frontal part of the carapace and pereiopods
(Pelsencer, 1886a). Even though this species preserves almost the
complete carapace, it is difficult to establish correlation among the
grooves and determine the presence of spines and ridges. So comparison
with the new species is very difficult. Only the presence of ridges on the
telson appears to distinguish this species from H. catalunica n. sp. in
which the telson is smooth.

Hoploparaia hemprichi was described on 142 complete and
incomplete specimens from Germany (Mertin, 1941). This species
shows a very elongate and thin rostrum with proximal ventral teeth, two
suprarorbital ridges, postantennal spine, antennal ridge, branchiocardiac
groove, short postcervical groove which does not join with cervical
groove, antennal groove and P1 remarkably robust with strong
heterochely. H. catalunica n. sp. differs from the German species in that
the rostrum is short and edentate, in the presence of one supraorbital
ridge, absence of branchiocardiac groove, postcervical groove which
joins the cervical one by the hepatic groove, and P1 remarkably elongate
with homochely.

Hoploparia biserialis was described on a few incomplete specimens
from the Czech Republic (Fritsch and Kafka, 1887). This species has a
very elongate, thin rostrum without dorsal and ventral teeth, two/three
supraorbital ridges, postcervical groove which joins the cervical and
antennal grooves, elongate chela of P1, and uropods with median ridges.
Hoploparia catalunica n. sp. differs from this species in that the rostrum
is short and edentate, only one suparorbital ridge is present, and uropods
lacks median ridges.

The Spanish specimens from the Cretaceous ascribed by Via Boada
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Plate 1

1, 2. Hoploparia catalunica n. sp. 1, MGSB 74519, holotype. X1.5.2, MGSB 74518, paratype. X1.2. 3. Enoploclytia sp. MGSB 74525, chela in upper vew. X1.3.
4. Linuparus sp. MGSB 24922, sternal plate. X0.7.
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(1951) and Solé and Via (1989) to H. dentata and H. edwardsi are much
too incomplete and fragmentary to allow a comparison with the studied
specimens.

Via Boada (1951) and Solé and Via (1989) reported the presence
of H. pelseneeri in the Upper Cretaceous of Spain. However, the re-
examination of specimen MGB1413 on a cast produced by Via Boada
(MGSB 29795), previously ascribed to H. pelseneeri, shows the
diagnostic characters of the present species and has now allowed to
identify the carapace of H. catalunica n. sp.

Hoploparia catalunica n. sp. represents the most complete species of

this genus known to date from Europe.

Family Erymidae Van Straelen, 1924
Genus Enoploclytia McCoy, 1849
Type species: Astacus leachii Mantell, 1822, by monotypy.

Enoploclytia sp.
(Fig. 4; PL 1, Fig. 3)

Geological age: Lower Cretaceous (Aptian).

Locality: Torrelles de Foix (Barcelona, Catalonia).

Material: One complete chela, 75 mm long. MGSB 74525.

Discussion: The well-preserved chela allows recognition of the
strong, bulbous propodus with elongate fixed and movable fingers
slightly curved distally and with a row of robust teeth on both occlusal
margins. These characters of chela are typical of Enoplociytia. At
present, Enoploclytia is known from the Triassic to the Paleocene in
central and northern Europe (Schliiter, 1862, 1879; Fritsch and Kafka,
1887; Glaessner, 1933; Van Straelen, 1936; Mertin, 1941; Forster, 1966;
Jagt and Fraaije, 2002), Great Britain (Mantell, 1833; McCoy, 1849;
Woods, 1930), Niger (Joleaud and Hsu, 1935), Madagascar (Secretan,
1964), North America (Rathbun, 1935; Stenzel, 1945; Beikirch and
Feldmann, 1980; Miller and Ash, 1988), South America (Aguirre Urreta,
1989; Vega, 2005; Vega et al., 2007), and Australia (Woods, 1957; Hill
et al., 1968). ?Enoploclytia selmaensis (Rathbun, 1935) is also reported
as a dubious record from the Eocene of North America (Feldmann,
1981). Even though it is impossible to give a detailed description of the
Spanish specimen, its discovery enlarges the geographic distribution of

the genus in Europe.

Fig. 4. Enoploclytia sp., chela reconstruction.

Infraorder Achelata Scholz and Richter, 1995
Superfamily Palinuroidea Latreille, 1802
Family Palinuridae Latreille, 1802
Genus Linuparus White, 1847
Type species: Palinurus trigonus von Siebold, 1824, by monotypy.

Linuparus sp.
(Fig. 5; PL. 1, Fig. 4)

Geological age: Lower Cretaceous (Aptian).

Locality: Morella (Castellon, Valencia).

Material: One incomplete specimen in ventral view. Sternal plate: 32
mm long. MGSB 24922.

Discussion: A single specimen incomplete, lacking the carapace,
abdomen, and tail fan. The sternal plate is well preserved. The central
plate has a triangular shape, having well-marked transverse grooves,
corresponding to the apodemes on the basis of the pereiopods. The
five ambulatory pereiopods are incomplete. Short mandibules and
maxillipedes are preserved in the anterior part. A very well-marked
orifice is located centrally in the posterior part of the sternal plate. This
kind of sternal plate is typical of the Palinuridae.

Usually, the sternal plate of the palinurids are rarely preserved
in the fossil record. In fact, we have only four genera, Linuparus
White, 1847, Astacodes Bell, 1863, Archaeocarabus McCoy, 1849,
and Scyllarides Gill, 1898, among palinurids that preserve sternal
plates in the fossil record (Stenzel, 1945; Alencaster, 1977; Feldmann
and McPherson, 1980; Quayle, 1987; Feldmann et al., 1993, 2007).
However, the ascription of one sternal plate to Astacodes by Alencaster
(1977, 76, text-fig. 3) is doubtful because even though the author
reported one incomplete specimen from the Cretaceous of Mexico,
ascribing it to Astacodes for some morphological characters of the
carapace, she affirmed that the sternal plate of the same specimen had
morphological affinities with species of Linuparus described by Stenzel
(1945). So Archaeocarabus bowerbanki McCoy 1849 (Quayle, 1987;
PL. 65, fig. 8), Linuparus scyllariformis (Bell, 1858) (Quayle, 1987;
PL. 66, fig. 6), L. canadensis (Whiteaves, 1885) (Mertin, 1941; Text-

Fig. 5. Linuparus sp., reconstruction of sternal plate.
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fig. 20.h), L. eocenicus Woods, 1925 (Quayle, 1987; Pl. 66, fig. 2), L.
laevicephalus Mertin, 1941 (Mertin, 1941; Pl. 6, fig. 8), L. diilmensis
var. n. griepenkerli Mertin, 1941 (Mertin, 1941; Pl. 7, fig. 6), L. watkinsi
Stenzel, 1945 (Stenzel, 1945; Pl. 34, fig. 7), L. grimmeri Stenzel, 1945
(Stenzel, 1945; Pl. 35, fig. 5), L. vancouverensis (Whiteaves, 1895)
(Feldmann and McPherson, 1980; Pl. 4, fig. 2), L. macellarii Tshudy
and Feldmann, 1988 (Feldmann et al., 1993; Text-fig. 14.4), L. korura
Feldmann and Bearlin, 1988 (Feldmann and Bearlin, 1988; Text-figs.
2, 3), L. dzheirantuiensis Feldmann et al., 2007 (Feldmann et al., 2007;
Text-fig. 5.4), Scyllarides tuberculatus (Konig, 1825) (Quayle, 1987;
Pl. 67, fig. 1), are the documented fossil species in which the sternal
plate is preserved. The sternal plate of the studied specimen shows
morphological affinities with that of species of Linuparus, by having
a narrow, triangular central plate and very well-marked orifice located
centrally in the posterior part of the sternal plate. It is for this reason that
we ascribe it to this genus, leaving uncertain its specific attribution for
lack of diagnostic characters of the carapace. Even though the studied
specimen is incomplete, it represents the first record of Palinuridae from

the Cretaceous of Catalonia.

Acknowledgements

We wish to thank S. Calzada, Museu Geologic del Seminari
Conciliar, Barcelona, for permission to study the specimens and J. W.
M. Jagt, Natuurhistorisch Museum Maastricht, The Netherlands and
H. Karasawa, Mizunami Fossil Museum, Japan for careful review
and criticism. Our warmest thanks go to Mr. José Luis Gonzalez for

donation of material from Torrelles de Foix. Drawings by F. Fogliazza.

References

Aguirre-Urreta, M. B. (1989), The Cretaceous decapod Crustacea of Argentina
and the Antarctic Peninsula. Palaeontology, 32 (3), 499-552.
Alencaster, G. (1977), Crustaceo (Malacostraca-Decapoda) del Cretacico
Inferior del Estado de Guerrero. Universidad Nacional Autonoma

México, Instituto Geologia, Revista, 1 (1), 74-77.

Beikirch, D. W. and Feldmann, R. M. (1980), Decapod crustaceans from
the Pflugerville Member, Austin Formation (Late Cretaceous:
Campanian) of Texas. Journal of Paleontology, 54 (2), 309-324.

Bell, Th. (1858), A Monograph of the fossil malacostracous Crustacea of
Great Britain. Part I. Crustacea of the London Clay. London.

Bell, Th. (1863), A Monograph of the fossil malacostracous Crustacea of
Great Britain. Part II. Crustacea of the Gault and Greensand.
London.

Beurlen, K. (1938), Algunos fosiles cretacicos (vermes, equinoides, crustaceos)
de la Cordillera Oriental. Estudio geoldgico y paleontélogico sobre la
Cordillera de Colombia, 3, 128—136.

Bohm, J. (1891), Die Kreidebildungen des Fiirbergs und Sulzbergs bei
Siegsdorf in Oberbayern. Palaeontographica, 38, 1-106.

Borrisiak, A. (1904), Sur les Restes de Crustacés dans les dépots du Crétacé
Inférieur de la Crimée. Bulletin du Comité Géologique de St.
Petersbourg, 23, 403-423.

Canérot, J., Cugny, P., Pardo, G. and Villena, J. (1982), Ibérica central
y Maestrazgo. In A. Garcia (Coord.), EI Cretacico de Espaiia,
Universidad Complutense de Madrid, 273-344.

Caus, E., Llompart, C, Rosell, J. and Bernaus, J. M. (1999), El Coniacense
superior- Santoniense inferior de la Sierra del Montsec (Pirineos, NE
Espana). Revista Sociedad Geologica Espaiia, 12 (2), 269-280.

Cornella, A. (1977), Foraminiferos bentonicos del Santoniense del Barranco
de la Font de la Plata, Montsec de Rubies (Provincia de Lérida).
Publicaciones de Geologia, Universidad Autonoma de Barcelona, 8,
1-45.

Dana, J. D. (1852), Crustacea. In, United States Exploring Expedition during
the Years 1838, 1840, 1841, 1842, under the Command of Charles
Wilkes, U.S.N., 13.

Etheridge, R. Jr. (1917), Description of some Queensland Paleozoic and
Mesozoic fossils. 1. Queensland lower Cretaceous Crustacea.
Geological Survey of Queensland, 260, 1-11.

Feldmann, R. M. (1974), Hoploparia riddlensis, a new species of lobster
(Decapoda: Nephropidae) from the Days Creek Formation
(Hauterivian, Lower Cretaceous) of Oregon. Journal of Paleontology,
48, 586-593.

Feldmann, R. M. (1981), Paleobiogeography of North American lobsters and
shrimps (Crustacea, Decapoda). Géobios, 14 (4), 449-468.

Feldmann, R. M. and Bearlin, R. K. (1988), Linuparus korura n. sp. (Decapoda:
Palinura) from the Bortonian (Eocene) of New Zealand. Journal of
Paleontology, 62 (2), 245-250.

Feldmann, R. M., Bishop, G. A. and Kammer, T. W. (1977), Macrurous
decapods from the Bearpaw Shale (Cretaceous: Campanian) of
northeastern Montana. Journal of Paleontology, 51, 1161-1180.

Feldmann, R. M. and Crame, J. A. (1988), The significance of a new nephropid
lobster from the Miocene of Antarctica. Palaeontology, 41, 807-814.

Feldmann, R. M. and Holland, F. D. (1971), Lobsters from the Cannonball
Formation (Paleocene) of North Dakota. Journal of Paleontology, 45,
838-886.

Feldmann, R. M. and McPherson, C. B. (1980), Fossil decapod crustaceans of
Canada. Geological Survey of Canada, paper, 79-16, 1-20.

Feldmann, R. M., Schweitzer, C. E., Redman, C. M., Morris, N. J. and Ward, D.
J. (2007), New late Cretaceous lobsters from the Kyzylkum Desert of
Uzbekistan. Journal of Paleontology, 81 (4), 701-713.

Feldmann, R. M., Tshudy, D. M. and Thomson, M. R. A. (1993), Late
Cretaceous and Paleocene decapod crustaceans from James Ross
Basin, Antarctic Peninsula. The Paleontological Society, Memoir, 2, 1
—41.

Forir, H. (1887), Contributions a I’etude du systéme crétacé de la Belgique.
II. Etudes complémentaries sur les crustacés. Annales de la Societé
Géologique de Belgique, 14, 155-175.

Forster, R. (1966), Uber die Erymiden, eine alte konservative Familie der
mesozoischen Dekapoden. Palaeontographica, abt. A, 125, 61-175.

Fraas, O. (1878), Geologisches aus dem Libanon. Jahreshefte des Vereins fiir
vaterlindische Naturkunde in Wurttemberg, 34, 257-391.

Fritsch, A. and Kafka, J. (1887), Die Crustaceen der Bohmischen
Kreideformation. Selbstverlag, in Kommission von Fr. Rivnéc.

Garassino, A. (1994), The macruran decapod crustaceans of the Upper
Cretaceous of Lebanon. Paleontologia Lombarda, Nuova serie, 3, 3—
27.

Garassino, A. (1997), The macruran decapod crustaceans of the Lower
Cretaceous (Lower Barremian) of Las Hoyas (Cuenca, Spain). At
della Societa italiana di Scienze naturali e del Museo civico di Storia
naturale in Milano, 137 (1-2), 101-126.

Gill, T. (1898), The crustacean genus Scyllarides. Science (new series), 7 (160),
98-99.

Glaessner, M. F. (1933), Neue Krebsreste aus der Kreide. Jahresbericht
Preuflische Geologischen Landesanstalt, 53, 577-586.

Gomez-Alba, J. (1989), Decapodos fosiles de Espana (Decapoda, Cretacico-

Pleistoceno) conservados en el Museu de Geologia de Barcelona.



94 A. Garassino et al.

Ajuntament de Barcelona, 1, 1-46.

Guiller, A. (1886), Géologie du Départmente de la Sarthe. Edmond Monnoyer,
Paris.

Habort, E. (1905), Die Fauna der Schaumburg-Lippe’schen Kreidemulde.
Ablandlungen der konigl. Preussischen Geologischen Landesanstalt
und Bergakademie in Berlin, 45, 1-12.

Hill, D., Playford, G. L. and Woods, J. T. (1968), Cretaceous Fossils of
Queensland. Queensland Palaeontographical Society, Brisbane.

Instituto Geologico y Minero de Espana, (1973), Mapa geolégico de Espaiia
1:50.000, Hoja n° 419. Villafranca del Panadés. /IGME, Madrid, 1-48.

Jagt, J. W. M. and Fraaije, R. H. B. (2002), The erymid lobster Enoplociytia
leachii (Mantell, 1822) from the Upper Campanian of northeast
Belgium. Bulletin de [’Institut royal des Sciences naturelles de
Belgique, Sciences de la Terre, 72,91-95.

Joleaud, L. and Hsu, T. Y. (1935), Crustaceés décapodes du Crétacé de Tanout
(Damergou, Niger francais). Archives du Muséum national d’Histoire
naturelle, 13, 99-111.

Karasawa, H. (1998), Two new species of Decapoda (Crustacea) from the
Upper Cretaceous Izumi Group, Japan. Paleontological Research, 2,
217-223.

Karasawa, K. and Hayakaya, H. (2000), Additions to Cretaceous decapod
crustaceans from Hokkaido, Japan — Pt. 1. Nephropidae, Micheleidae
and Galatheidae. Paleontological Research, 4, 139-145.

Karasawa, H., Ohara, M. and Kato, H. (2008), New records for Crustacea
from the Arida Formation (Lower Cretaceous) of Japan. Boletin de la
Socieda Geoldgica Mexicana, 60 (1), 101-110.

Kato, H. and Karasawa, H. (2006), New nephropid and glypheid lobsters from
the Mesozoic of Japan. Revista Mexicana de Ciencias Geologicas, 23
(3), 338-343.

Konig, Ch. (1825), Icones fossilium sectiles. London.

Latreille, P. A., (1802-1803), Histoire Naturelle, Générale et Particuliére, des
Crustacés et des Insectes. F. Dufart. ed. 3.

Llompart, C. (1979), Aportaciones al conocimiento de la paleogeografia y
paleoecologia de los niveles fosiliferos del Santoniense del Montsec
(provinica de Lleida). Estudios geoldgicos, 35, 311-318.

Lérenthey, 1. (1929), In Lérenthey 1. and Beurlen K., Monographie der
ungarischen Dekapodenkrebse. Geologica Hungarica, Sectio
Paleontologica, 2.

Mantell, G. A. (1822), The fossils of the South Downs, or Illustrations of the
Geology of Sussex. London.

Mantell, G. A. (1833), The Geology of the South-East of England. Longman &
Co., London.

McCoy, F. (1849), On the classification of some British fossil Crustacea, with
notices of new forms in the University Collection at Cambridge.
Annals and Magazine of Natural History, ser. 2, 4, 161-179, 330—
345,412-414.

Mertin, H. (1941), Decapode Krebse aus dem subhercynen und
Braunschweiger Emscher und Untersenon. Nova Acta Leopoldina, N.
F., 10 (68), 149-264.

Miller, G. L. and Ash, S. R. (1988), The oldest freshwater decapod crustacean,
from the Triassic of Arizona. Palaeontology, 31 (2), 273-279.
Noetling, F. (1885), Die Fauna des samldndischen Tertidrs. Lieferung II.
Crustacea und Vermes. Abhandlungen zur geologischen Specialkarte

von Preussen, 6 (3), 112-172.

Pelseneer, P. (1886a), Notice sur un Crustacé de la Craie brune des environs de
Mons. Bulletin du Musée royal d’Histoire naturelle de Belgique, 4 (1),
37-46.

Pelseneer, P. (1886b), Notice sur un Crustacé des sables verts de Grandpré.
Bulletin du Musée royal d’Histoire naturelle de Belgique, 4 (2), 47—
59.

Pelseneer, P. (1886¢), Notice sur les Crustacés décapodes du Maestrichtien du

Limbourg. Bulletin du Musée royal d’Histoire naturelle de Belgique,
4 (3), 161-175.

Pilsbry, H. A. (1901), Crustacea of the Cretaceous Formation of New jersey.
Proceedings of the Academy of Natural Sciences of Philadelphia, 53,
111-118.

Quayle, W. J. (1987), English Eocene Crustacea (Lobsters and Stomatopod).
Palaeontology, 30 (3), 581-612.

Rabada, D. (1993), Crustaceos decapodos lacustres de las calizas litograficas
del Cretacico inferior de Espafia: Las Hoyas (Cuenca) y el Montsec
de Rubies (Lleida). Cuadernos de Geologia Iberica, 17, 345-370.

Rathbun, M. J. (1926), The fossil stalked-eyed Crustacea of the Pacific slope
of North America. Bulletin of the United States National Museum,
138, 1-156.

Rathbun, M. J. (1929), New species of fossil decapod crustaceans from
California. Journal of the Washington Academy of Sciences, 19 (21),
469-472.

Rathbun, M. J. (1935), Fossil Crustacea of the Atlantic and Gulf Coastal Plain.
Geological Society of America, special paper, 2, 1-160.

Ravn, J. P. J, (1903), The Tertiary Fauna at Kap Dalton (Gronland).
Meddelelser om Gronland, 29, 93—-140.

Robineau-Desvoidy, J. B. (1849), Mémoire sur les Crustacés du terrain
néocomien de St. Sauveur-en-Puisaye. Annales de la Societé
Entomologique de France, série 2,7, 95-141.

Roemer, F. A. (1841), Die Versteinerungen des norddeutschen Kreidegebirges.
Hannover.

Rosell, J. and Llompart, C. (1988), Guia geologica del Montsec i de la Vall
d’Ager. Centre Excursionista de Catalunya, Barcelona.

Salas, R., Martin-Closas, C., Querol, X., Guimera, J. and Roca, E. (1995),
Evolucion tectosedimentaria de las cuencas del Maestrazgo y Aliaga-
Penyagolosa durante el Cretacico inferior. /n R. Salas y C. Martin-
Closas (Coords.), El Cretdcico inferior del Nordeste de Iberia.
Publicaciones de la Universisdad de Barcelona.

Schliiter, C. (1862), Die Macruren Decapoden der Senon- und Cenoman-
Bildungen Westphalens. Zeitschrift der deutschen Geologischen
Gesellschaft, 14, 702—749.

Schliiter, C. (1879), Neue und weniger gekannte Kreide- und Tertidr-Krebse
des nordlichen Deutschlands. Zeitschrift der deutschen Geologischen
Gesellschaft, 31, 586-615.

Scholtz, G. and Richter, S. (1995), Phylogenetic systematics of the reptantian
Decapoda (Crustacea, Malacostraca). Zoological Journal of the
Linnean Society, 113, 289-328.

Schweitzer, C. E. and Feldmann, R. M. (2001), New Cretaceous and Tertiary
decapod crustaceans from western North America. Bulletin of the
Mizunami Fossil Museum, 28, 173-210.

Schweitzer, C. E., Feldmann, R. M., Fam, J., Hessin, W. A., Hetrick, S. W.,
Nyborg, T. G. and Ross, R. L. M. (2003), Cretaceous and Eocene
decapod crustaceans from southern Vancouver Island, British
Columbia, Canada. NRC Research Press.

Secretan, S. (1964), Les Crustacés Décapodes du Jurassique Supérieur et du
Crétacé de Madagascar. Mémoires du Muséum national d’Histoire
naturelle, 14, 1-223.

Siebold, G. T. de (err. pro P. F. von) (1824), De Historiae naturalis in
Japonia statu, nec non de augmento emolumentisque in decursu
perscrutationum exspectandis dissertatio, cui accedunt spicilegia
faunae Japonicae. (Facsimile reprint edition published in Tokyo,
1937).

Solé, J. and Via, L. (1989), Crustacis Decapodes fossils dels Paisos Catalans.
Batalleria, 2 (1988), 23-42.

Solé Sabaris, L. (1940), El mapa geologico de la provincia de Barcelona.
Publicaciones Instituto Geologico Diputacion Provincial Barcelona,
7,43-62.



Macrurans from the Cretaceous of Spain 95

Sowerby, J. (1826), Description of a new species of Astacus, found in a fossil
state at Lyme Regis. Zoological Journal, 2, 493—494.

Stenzel, H. B. (1945), Decapod crustaceans from the Cretaceous of Texas. The
University Texas Publication, 4401, 401-476.

Taylor, B. J. (1979), Macrurous Decapoda from the Lower Cretaceous of
south-eastern Alexander Island. British Antarctic Survey, Scientific
Reports, 81, 1-39.

Tribolet, M. de. (1874), Description des Crustacés du terrain néocomien du
Jura neuchatelois et vaudois. Bulletin de la Société Géologique de
France, (3), 2 (1873-74), 350-365.

Tribolet, M. de. (1876), Description de quelques espéces de Crustacés
decapods du Valanginien, Néocomien et Urgonien de la Haute-Marne,
du Jura et des Alpes. Bulletin de la Societé des Sciences Naturelles de
Neuchatel, 10, 868-870.

Tshudy, D. and Babcock, L. E. (1997), Morphology-based phylogenetic
analysis of the clawed lobsters (family Nephropidae and the new
family Chilephoberidae). Journal of Crustacean Biology, 17 (2), 253
—263.

Tshudy, D. M. and Feldmann, R. M. (1988), Macruran decapods, and
their epibionts, from the Lopez de Bertodano Formation (Upper
Cretaceous), Seymour Island, Antarctica. Geological Society of
America, 169, 291-301.

Tshudy, D., Donaldson, W. S., Collom, C., Feldmann, R. M. and Schweitzer,
C. E. (2005), Hoploparia albertensis, a new species of clawed lobster
(Nephropidae) from the Late Coniacian, shallow-marine Bad Heart
Formation of northwestern Alberta, Canada. Journal of Paleontology,
79 (5), 961-968.

Van Straelen, V. (1921), Hoploparia corneti crustacé décapode nouveau de 1’
Yprésian supérieur de Cuemes. Bulletin de la Societé de Géologie,
Paleontologie et Hydrologie, 30, 136—138.

Van Straelen, V. (1924), Contribution a 1’étude des Crustacés Decapodes
de la période Jurassique. Académie royale de Belgique, Classe des
Sciences, Mémoires, série 2, 7.

Van Straelen, V. (1927), Contribution a 1’étude des Crustacés décapodes
fossiles de la Péninsule Ibérique. Eos—Revista Espaiiola de
Entomologia, 3 (1), 79-94.

Van Straelen, V. (1936), Crustacés décapodes nouveaux ou peu connus de
I’époque crétacique. Bulletin du Musée royal d’Histoire naturelle de
Belgique, 12 (45), 1-50.

Van Straelen, V. (1949), Crustacés. In M. Collignon (ed.), Récherches sur
les faunes albiennes de Madagascar. 1. L’Albien d’Ambarimaninga.

Annales Géologiques de la Service des Mines de Madagascar.

Vega, F. J. (2005), Paleocene Crustacea from Coahuila, northeastern Mexico;
stratigraphic and paleobiogeographic implications. Geological Society
of America - Abstracts with Programs, 37 (7).

Vega, F. J., Nyborg, T., Fraaye, R. H. B. and Espinosa, B. (2007), Paleocene
decapod Crustacea from the Rancho Nuevo Formation (Parras Basin-
Difunta Group), northeastern Mexico. Journal of Paleontology, 81 (6),
1432-1441.

Via Boada, L. (1951), Contribucion al estudio de los decapodos del secundario
en Espana. Anales de la Escuela de Peritos Agricolas, 10, 151-180.

Via Boada, L. (1971), Crustaceos decapodos del Jurasico superior del Montsec
(Lleida). Cuadernos de Geologia Iberica, 2, 607-612.

Via Boada, L. (1975), Contribucién al estudio de “Mecochirus magnus”
(M’Coy), crustaceo decapodo del “Lower Greensand” de Inglaterra,
abundante en el Cretaceo nororiental Ibérico. /n, I° Symposio of the
Cretaceous Cordillera Ibérica, Cuenca.

Weber, F. (1795), Nomenclator entomologicus secundum entomologian
systematicum ill. Fabricii, adjectis speciebus recens detectis et
varietatibus. Chilonii [Kiel] et Hamburgi.

Weller, S. (1903), The Stokes collection of Antarctic fossils. Journal of
Geology, 11, 413-419.

Whitfield, R. P. (1907), Notice of an American species of the genus Hoploparia
McCoy, from the Cretaceous of Montana. Bulletin of the American
Museum of Natural History, 23, 459-462.

White, A. (1847), List of the Specimens of Crustacean in the Collection of the
British Museum. British Museum, London.

Whiteaves, J. F. (1895), On some fossils from the Nanaimo group of
Vancouver Cretaceous. Transactions of the Royal Society of Canada,
series 2, 1, section 4, 119-133.

Wilckens, O. (1907), Die Lamellibranchiaten, Gastropoden etc. der oberen
Kreide Siidpatagoniens. Berichte der Naturforschenden Gesellschaft
su Freiberg.

Woods, H. (1925-31), A monograph of the fossil macrurous Crustacea of
England. Parts I-VII. Monograph of the Palaeontographical Society,
76 (357) (1925a), 1-16; 77 (359) (1925b), 17-40; 78 (362) (1926), 41
—48; 79 (365) (1927), 49-64; 80 (369) (1928), 65-72; 82 (377) (1930),
73-88; 83 (380) (1931), 89-122.

Woods, J. T. (1957), Macrurous decapods from the Cretaceous of Queensland.
Memoirs of Queensland Museum, 13, 155-175.

Woodward, H. (1900), Further notes on podophthalmous Crustacea from
the Upper Cretaceous formation of British Columbia. Geological
Magazine, new series, 7, 392-401.

Manuscript accepted on September 14, 2008








