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ABSTRACT

The Oligocene species ascribed to the
Calappidae H. Milne Edwards, 1837,
housed in the palacontological collec-
tions of the Museum “G. Maini” of
Ovada (Alessandria, Piemonte, NW
Italy) from the Ligure Piemontese
Basin, are herein revised in order to
verify their systematic assignment.
Two additional specimens are
ascribed to Calappilia guttata n. sp.,
whereas one specimen previously
ascribed to M. pustulosus is herein
assigned to Calappilia sp. The revision
allows us to provide an emended
diagnosis and new description of
Mursiopsis - pustulosus  Ristori, 1889.
Finally the assignment of Stenodromia
mainii (Allasinaz, 1987) and Calap-
pilia vicetina Fabiani, 1910, is briefly
discussed.

Keywords: Crustacea, Deca-
poda, Brachyura, Calappidae,
Oligocene, Italy.

RESUMEN

Las especies del Oligoceno, adscritas a los
Calappidae H. Milne Edwards, 1837,
depositadas en las colecciones paleontoldgicas
del Museo“G. Maini” de Ovada (Alessan-
dria, Piemonte, NO Italia), procedentes de
la Cuenca Ligure Piemontese, son revisadas
aquit, con el propdsito de verificar su asigna-
cion sistemdtica. Dos especimenes son ads-
critos a Calappiha guttata n. sp., en tanto
que un espécimen adscrito a M. pustulosus,
es aqui asignado a Calappilia sp. Esta revi-
sin nos permite ofrecer una diagnosis corre-
gida y una nueva descripcion de Mursiopsis
pustulosus Ristorr, 1889. Finalmente, la
asignacion de Stenodromia mamnu (Allasi-
naz, 1987) y Calappila vicetina Fabianz,
1910, es brevemente discutida.

Palabras clave: Crustacea,
Decapoda, Brachyura, Calappi-
dae, Oligoceno, Italia.
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1. Introduction

The aim of this paper is the review of fossil
calappid specimens from the early Oligocene
(Rupelian; according to Allasinaz, 1987: 515-518)
of the Ligure Piemontese Basin, nearby Ovada
(Piemonte, NW Italy) and housed in the Museo
Paleontologico “G. Maini”, Ovada. These speci-
mens were assigned by Allasinaz (1987) to some
species within the Calappidae H. Milne Edwards,
1837. Two specimens, not reported previously by
Allasinaz (1987) have been ascribed to Calappilia
guttata n. sp., whereas one specimen previously
ascribed by Allasinaz (1987) to Mursiopsis pustulosus
does not fit the morphological characters of this
species and is herein assigned to Calappilia sp.
Moreover, this review allowed us to provide an
emended diagnosis and a new description of A.
pustulosus Ristori, 1889.

Finally the systematic position of the specimens
assigned by Allasinaz (1987) to Calappila mainii
[= Stenodromia mainu (Allasinaz, 1987)] and Calap-
piha wvicetina Fabiani, 1910 is herein discussed
respectively.

Abbreviations — lexp: carapace length; wexp: car-
apace width; MPOM: Museo Paleontologico “G.
Maini”, Ovada (Alessandria, Piemonte); MSNVR:
Museo di Storia Naturale di Verona.

2. Systematic palaeontology

Infraorder Brachyura Latreille, 1802
Section Eubrachyura de Saint Laurent, 1980
Subsection Heterotremata Guinot, 1977
Superfamily Calappoidea H. Milne Edwards,
1837
Family Calappidae H. Milne Edwards, 1837
Genus Calappilia A. Milne-Edwards in Bouillé,
1873

Calappilia guttata 1. sp.
Figure 1A and 1B

Diagnosis: Convex carapace longer than wide,
drop-shaped outline, widest in the anterior quar-
ter, longitudinally trilobate; rounded anterolateral
margins slightly sinuous; posterolateral margins
tapering posteriorly, nearly straight with a marginal
tubercle on the posterior half; narrow posterior
margin convex in the middle, with a small tubercle
on each lateral corner; gastric and cardiac regions
defined by sinuous grooves; elongate median lobe
with unequal tubercles on gastric, cardiac and
intestinal regions, surrounded by smaller irregular
ones; protogastric regions with a central rounded
tubercle surrounded by smaller ones; branchial
regions inflated anteriorly with about 30 tubercles
of different size arranged uniformly; metabran-
chial regions with sparse rounded tubercles.
Etymology: The trivial name alludes to the
drop shape of the carapace (drop = gutta in Latin
language).

Holotype: MPOM 249.

Paratype: MPOM 223B.

Type locality: Case Viazzi, Ciglione (Alessan-
dria, NW Italy).

Geological age: carly Oligocene (Rupelian).
Material and measurements: MPOM 223B —
lexp: 14 mm, wexp: 13.5 mm; MPOM 249 —Icxp:
12 mm, wexp: 11 mm.

Description: Small carapace; carapace slightly
longer than wide, drop-shaped in outline, widest
in the anterior quarter, longitudinally trilobate;
deep rounded orbits poorly preserved, frontally
directed; dorsal ornamentation with small irreg-
ular granulations, closer on the posterior regions,
alternate by a great number of irregular tubercles
ranged in longitudinal rims; rounded anterolateral
margins slightly sinuous by the presence of some
marginal small, rounded tubercles; posterolateral
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m A, B, Calappilia guttata n. sp.; A, Holotype MPOM 249; B, Paratype MPOM 223B. C, Calappilia vicetina Fabiani, 1910, MPOM 236.
D, Calappilia sp., MPOM 223. E, F, Mursiopsis pustulosus Ristori, 1889; E, MPOM 101M; F, MPOM 361. G-L, Stenodromia mainii (Allasinaz,
1987); G, Holotype MPOM 158M; H, Paratype 3AD; I, Paratype 1A; J, Paratype MPOM 289; K, Paratype MPOM 189; L, Paratype 162M. Scale
bars =5 mm.

SYSTEMATIC PALAEONTOLOGY

Reappraisal of the Fossil Calappidae H. Milne Edwards, 1837 from Piedmont (NW Italy)
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margins tapering posteriorly, nearly straight with
a marginal bigger subtriangular expanded tuber-
cle between the branchial and metabranchial
regions; narrow posterior margin slightly sinuous,
gently rounded, convex in the middle, with a small
rounded tubercle on each lateral corner; gastric
and cardiac regions well defined by elongate sin-
uous grooves; elongate median lobe, with large,
rounded, unequal tubercles on gastric, cardiac and
intestinal regions, surrounded by smaller irregular
ones; protogastric regions with a central rounded
tubercle circled by several (4-5) smaller ones; bran-
chial regions inflated anteriorly bearing about 30
tubercles of different size arranged uniformly;
metabranchial regions with some sparse rounded
tubercles.

Discussion: The studied specimens have been
ascribed to Calappilia A. Milne-Edwards in Bouillé,
1873, in having wider vaulted carapace, widest in
the anterior part; longitudinal three-lobed dorsal
surface, with rounded tubercles, arranged in lon-
gitudinal rims; and lacking wing-like projections
for covering the pereiopods. Though poorly pre-
served frontally, some peculiar proxy characters
(sensu Schweitzer, 2003) of the carapace of both
specimens, allowed us to distinguish the studied
specimens from the other species of Calappilia
reported to date, mainly in the elongate shape of
the carapace, the dense tuberculation, and num-
ber and distribution of marginal tubercles.
Among the European species belonging to Calap-
pilia, recently discussed by Busulini ez al. (2014), the
studied specimens share only affinities with Calap-
pilia lyrata Lérenthey in Lérenthey and Beurlen,
1929, from the late Eocene of Hungary (Busulini
et al., 2014: 201), having a longitudinally elongate
shape of the carapace, curved anterolateral mar-
gins, and a great number of tubercles (25-30) dis-
tributed over the branchial regions. Galappilia lyrata
differs, however, in the orbital margin shape, the
less deep marked three-lobate dorsal carapace, the
median lobe ornamentation and for the postero-
lateral and posterior margins (Busulini et al., 2014:

200, P1. 2, figs. 5, 6).

Calappilia vicetina Fabiani, 1910
Figure 1C

Calappilia vicetina Fabiani, 1910: 4, 21, Pl 1, fig.
la-c.

Calappilia vicetina — Fabiani, 1915: 285. — Glaes-
sner, 1929: 74. — Allasinaz, 1987: 525-527, fig.
6, Pl. 1, fig. 7. — De Angeli and Beschin, 2001:
23.— De Angeli and Garassino, 2006: 42. — Sch-
weitzer et al., 2010: 84. — Messina, 2012: 43, fig.
1. — Busulini ¢t al., 2014: 205, PL. 3, figs. 4, 5.
Material: MPOM 236.

Locality: Casa Ivaldi, Ponzone (Alessandria, NW
Italy).

Geological age: carly Oligocene (Rupelian).
Material and measurements: MPOM 236 —
lexp: 17 mm, wexp: 19.2 mm.

Discussion: According to Allasinaz (1987: 525)
and Busulini ez al. (2014: 205), the studied spec-
imen shows the main carapace proxy characters
of Calappilia vicetina Fabiani, 1910, such as the
posterolateral margin joining posterior one in
large arch bearing single, triangular spine; poste-
rior margin with large median projection in shape
of dovetail with marginal spines and two smaller
spines; meso-metagastric lobe with row of three
large tubercles; and five tubercles on cardiac
region. Allasinaz (1987: 526) reported also a sec-
ond specimen (n. 10, not figured) assigned to this
species, not housed in the Museo Paleontologico
“G. Maini” and probably lost.

Calappilia sp.
Figure 1D

Material: MPOM 223.

Locality: Case Viazzi, Ciglione (Alessandria,
NW Italy).

Geological age: carly Oligocene (Rupelian).
Material and measurements: MPOM 223 —
lexp: 21 mm, wexp: 23.3 mm.

Discussion: One carapace in dorsal view, mainly
preserved as an internal mould. Though the car-
apace cuticle is not preserved and the rostrum
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is incomplete, the subrounded shape of the car-
apace, with convex antero- and posterolateral
margins; the carapace widest in the anterior part;
the longitudinal three-lobate dorsal surface, with
rounded tubercles, arranged in longitudinal rims;
the absence of posterolateral expansions or teeth,
allow us to compare the studied specimen to the
representatives of Calappilia A. Milne-Edwards in
Bouillé, 1873. However, the lack of a complete
fronto-orbital margin and the dorsal cuticle do
not allow a sure specific assignment or close com-
parisons with the European species belonging to
Calappilia, as recently discussed by Busulini et al.
(2014).

The proxy characters of the dorsal carapace
mould only allowed us to recognize that the
studied specimen seems to be different in the
ornamentation arrangement from the species
within the Calappidae, reported to date from the
Oligocene of the Ligure Piemontese Basin. There-
fore the studied specimen could represent a new
undetected species. The studied specimen was
originally assigned, but not figured by Allasinaz
(1987: 528) to Mursiopsis pustulosus.

Genus Mursiopsis Ristori, 1889

Note: Ristori (1889) erected this genus, reporting
only a short description. Allasinaz (1987) gave a
very detailed description for this species, without
providing a diagnosis. Therefore, we provide
herein an emended diagnosis for the species, based
on the direct observation of the specimens from
the Museo Paleontologico “G. Maini”.

Emended diagnosis: Subpentagonal convex
carapace, three-lobate; maximum width in ante-
rior part; convex undulate anterolateral margins
indistinct from the slightly concave posterolateral
margins; short straight posterior margin slightly
convex at the middle; posterolateral margin with
three alternate rounded tubercles; frontal and
postorbital regions depressed compared to the

remainder carapace; dorsal carapace tubercu-
late, with four irregular, alternate subrounded,
tubercles arranged in longitudinal rims; deep gas-
tro-branchial sinuous grooves, diverging frontally.

Mursiopsis pustulosus Ristori 1889
Figure 1E and 1F

Mursiopsis pustulosus Ristori, 1889: 405, PL. 15, figs.
6-8.

Murswopsis pustulosus — Glaessner, 1929: 261. —
Glaessner, 1969: 495. — Allasinaz, 1987: 527-529,
fig. 7, PL. 1, figs. 8, 9. — De Angeli and Garassino,
2006: 43. — Schweitzer et al., 2010: 84.
Holotype: Lost.

Locality: Case Galletto, Ciglione; Case Ivaldi,
Ponzone (Alessandria, NW Italy).

Geological age: carly Oligocene (Rupelian).
Material and measurements: MPOM 101M
(Allasinaz, 1987: PL. 1, fig. 8) — lexp: 25.2 mm,
wexp: 27 mm; MPOM 361 (Allasinaz, 1987: PL. 1,
fig. 9) — lexp: 19 mm, wexp: 21.4 mm.
Description: Carapace wider than long, subpen-
tagonal in shape; frontal margin narrow; rostrum
short, with a short longitudinal median depres-
sion; frontal and postorbital regions depressed
compared to the remainder carapace; subrounded
frontal orbits with thin granulate orbital margin,
slightly upward projected; anterolateral margins
convex undulate by the presence of marginal
tubercles, indistinct by the posterolateral margins;
posterolateral margins slightly concave, with three
marginal alternate tubercles, narrowing to the
short posterior margin; posterior margin narrow,
nearly straight, slightly convex at the middle; cara-
pace surface covered by thin tubercles and by alter-
nate subrounded unequal bigger tubercles (at least
four) arranged in longitudinal rims, surrounded
by irregular smaller ones; deep gastro-branchial
sinuous grooves diverging frontally, outlining the
protogastric regions, dividing the median lobe
from the branchial longitudinal lobes, followed by
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two shorter, less marked tuberculate lateral lobes
on each epibranchial region; pleon and cephalic
appendages not preserved.

Discussion: Ristori (1889: 405; PL. 15, figs. 6-8),
established Mursiopsis with M. pustulosus based upon
one single carapace (today lost) from the Oligocene
(Tongrian = Rupelian) of Sassello, Savona (Ligu-
ria, NW Italy), pointing out that the genus differed
from Calappilia A. Milne-Edwards in Bouillé,
1873, for the different shape of the posterior part
of the carapace and from Mursia Desmarest, 1823
for the longitudinal distinct three-lobate shape of
the carapace.

Ristori (1889: 405) pointed out the main char-

3

acters of Mursiopsis: ““...rounded anterolateral
margins, posterolateral margin concave, posterior
margin slightly convex. All the margins are finely
denticulate and tuberculate. The dorsal carapace
1s three-lobate longitudinally...”, but did not
provide a diagnosis for the species, limiting to a
short description of the dorsal carapace regions

113

and ornamentation: “... Frontal margin poorly
projected. Lateral and anterior margins arched,
covered by several very small thick tubercles...
Posterolateral margins concave with 3 marginal
tubercles; the median one smaller than others.
Posterior margin nearly straight, only slightly pro-
jected posteriorly. All the dorsal carapace surface
is covered by a small and fine granulation. Beside
the central lobe bears a row of longitudinal tuber-
cles of different size forming a tuberculate rib, as
in the two lateral longitudinal lobes that are more
and more convex in shape approaching to the car-
apace margins. The form and size of the tubercles
is variable, usually globular to ovoid, especially
those of the central lobe with the bigger ones in
the central part of the carapace. The tubercles
are less raised on the frontal and posterior regions.
At the bottom of the ocular lobes there are two
series of 3 small tubercles arranged symmetrically
on both the parts of the carapace, converging in
the middle to a small medial tubercle, in which
end frontally the central lobe. Locality Sassello —
don Perrando Collection — Museum of Genova
(now lost).” [literal translation from the original

description in Italian language]. Finally Ristori
(1889: PL. 15, figs. 6-8) provided also some figures
of the species not useful for a detailed comparison.
Later Allasinaz (1987: 527) established the speci-
men used by Ristori as lectotype and reported also
three new specimens assigned to M. pustulosus from
the Oligocene (late Rupelian) of Ciglione and
Ponzone (Alessandria, Piemonte), belonging to
the Briata-Maini collection, housed in the Museo
Paleontologico “G. Maini”, Ovada.

Based upon these additional specimens, an
updated description of Mursiopsis was provided
by Allasinaz (1987: 527-528, PL 1, figs. 8, 9), in
which included a line drawing reconstruction of
the carapace (Allasinaz, 1987: fig. 7): ““... carapace
of median to small size, subcircular to subpentag-
onal, rather convex, trilobate with a W/L [wide/
length] ratio behind 90 and 93%. Narrow fronto
orbital margin... median rostrum depressed medi-
ally, poorly expanded frontally...small concave
orbits, with a very thin rise supraorbital margin....
Antero and posterolateral margins arcuate, indis-
tinct one to other and undulated by the presence
of marginal tubercles.... Posterolateral margins
strongly concave forming an angle of 140° to the
posterior margin that is slightly convex... Stout
tubercle on the protogastric region, surrounded
by smaller tubercles; mesogastric region enlarged
frontally with a stout central tubercle surrounded
by smaller ones; narrow urogastric region with a
single tubercle, and sub-trapezoidal cardiac region
with 3-4 tubercles. Quite deep longitudinal epa-
to-branchial furrows enlarged frontally outlining
the protogastric lobes..... Pleon and appendages
not preserved. Localities- Ciglione: Case Galletto
(specimen 101M), Case Viazzi (specimen 223)
— not figured —; Ponzone: Case Ivaldi (specimen
361). Geological Age: limit behind the Molare
Fm. and Rigoroso Marls. Upper Rupelian” [lit-
eral translation from the description in Italian
language].

The original description by Ristori (1889) was
very limited and the close description by Allasinaz
(1987) in some way does not reflect accurately the
real appearance of the species. The line drawing



Boletin de la Sociedad Geoldgica Mexicana [ 2019 / @

of the carapace by Allasinaz (1987) shows some
inconsistencies and does not really represent the
original shape and ornamentation. These incon-
sistencies were probably due to the fact that the
description and reconstruction provided by Alla-
sinaz (1987) were based on a mix on all the char-
acters present in three specimens ascribed by the
author to Mursiopsis, one of which (MPOM 223,
Figure 1D) does not fit the specific characters and
therefore in this review was assigned to Calappilia
sp. (see discussion above). For this reason only two
specimens can be assigned to M. pustulosus.

Note: Busulini ¢t al. (2014: 200) discussed Calap-
pilia incisa Bittner 1886 from the middle Eocene of
Veneto (NW Italy), pointing out that the paralec-
totypes MSNVR 11950 and MSNVR 11950a (the
last one not figured by the authors) were doubt-
fully assigned to this species, as previously already
remarked by Bittner (1886) himself, and stated
that the specimens “are reminiscent of Mursiopsis
pustulosus Ristori, 1899...” because the carapace

13

outline “ with regularly convex anterior and
anterolateral margins and strongly re-entring pos-
terolateral margins, and dorsal tuberculation...”
(Busulini et al., 2014: 200).

Though we did not check directly these specimens,
we don’t think that they can fits into Mursiopsis
in having indeed convex anterolateral margins
undulate by the presence of marginal tubercles
and slightly concave posterolateral margins, with
three marginal alternate tubercles, as previously
reported in description of the type material (this
work). Moreover, M. pustulosus, based on the
knowledge reported to date, seems to be restricted
to the early Oligocene of the Ligure Piemontese
Basin only.

Remarks: Fossil Mursiopsis seems to be uncom-
mon in the Italian fossil record. Indeed the only
previous report for the genus was made by Léren-
they (1909: 236) who reported one unfigured sin-
gle specimen (Mursiopsis sp.) from the Miocene of
Sardinia (central Italy) in the Lovisato’s collection,
without giving details on repository and catalog
number. This specimen is not housed in any

palaeontological collection in Sardinia, probably
lost, not allowed us to verify its assignment.

Genus Stenodromia A. Milne-Edwards in Bouillé,
1873
Stenodromia mainii (Allasinaz, 1987)
Figure 1G to 1L

Calappilia mainit Allasinaz, 1987: 523-523, text-fig,
2, PL. 1, figs. 2-6.

Calappilia mainiz — De Angeli and Garassino, 2006:
42. — Schweitzer ef al., 2010: 83.

Stenodromia maini — Busulini ef al., 2014: 206, 207,
PL. 3, fig. 6.

Holotype: MPOM 158M (Allasinaz, 1987: PL. 1,
figs. 2) — lexp: 25.2 mm, wexp: 23 mm.
Paratypes: MPOM la (Allasinaz, 1987: PL. 1, fig.
6) — lexp: 18.5 mm, wexp: 20.2 mm; 3AD figured
as 289 by Allasinaz (1987: PL. 1, fig. 3) — lexp: 28
mm, wexp: 32 mm; 162M (Allasinaz, 1987: PL. 1,
fig. 5) — lexp: 25 mm, wexp: 23 mm; MPOM 189
(Allasinaz, 1987: 524, PL. 1, fig. 4) — lexp: 19 mm,
wexp: 23 mm.

Additional material: MPOM 287 not reported
by Allasinaz (1987) — lexp: 21.5 mm, wexp: 21
mm; MPOM 289 erroneously reported but not
figured by Allasinaz (1987) — lexp: 20 mm, wexp:
19.3 mm; B IV —lexp: 20 mm, wexp: 19.6 mm.
Note: The paratype 289, as originally designated
by Allasinaz (1987), not corresponding to the orig-
inal figure provided by Allasinaz (1987: PL. 1, fig.
3), 1s herein correctly figured (Figure 1]).
Geological age: carly Oligocene (Rupelian).
Type locality: Cappelletta di Santa Teresa,
Ciglione (Alessandria).

Discussion: Allasinaz (1987: 523) described
Calappilia mainui based on five complete carapaces
from the early Oligocene of the Ligure Piemontese
Basin nearby Ovada. Busulini e /. (2014: 206) dis-
cussed the systematics of this genus, pointing out
that the proxy characters of the specimens previ-
ously ascribed by Allasinaz (1987) to Calappilia, such
as gastric and cardiac regions swollen and defined
by very deep and broad longitudinal grooves;
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branchial regions inflated in anterior part, being
narrower posteriorly; and posterolateral margins
characterised by few spiny protrusions best fit
those of Stenodromia A. Milne-Edwards in Bouillé,
1873 “in view of the carapace overall shape, the
developpment of longitudinal keels and postero-
lateral and posterior teeth.” (Busulini et al., 2014:
207). Moreover, Busulini ¢f al. (2014: 207) pointed
out also that: “the specimens studied by Allasinaz
(1978), constituted a very heterogeneous group
and more detailed analysis of the type series would
be needed to ascertain the correct attributions of
all the specimens to the same species”. Indeed, the
direct observation of the revised type series allows
us to confirm a variability of the above-mentioned
proxy characters in the carapace outline and size
of the posterolateral spines among the specimens,
mainly due to the different sizes and preservation
of the single carapaces as simply moulds or pre-
serving the original cuticle. Especially the paratype
3AD (Figure 1H) seems to have a median spine
protruding the posterior margin (as preserved),
not observable in the others specimens. Finally
the lack of the ventral regions does not allow us
to verify if these differences can be related also to
a sexual dimorphism or to a marked intraspecific
variability, usually common in the representatives
of extant (and fossil) Calappidae.

Acknowledgements

We wish to thank René Fraajie, Oertijdmuseum
De Groene Poort, Boxtel, the Netherlands and an
anonymous reviewer, for careful review and criti-
cism of the manuscript.

References

Allasinaz, A., 1987, Brachyura, Decapoda
oligocenici (Rupeliano) del Bacino Ligure

Piemontese: Bollettino del Museo Regionale
di Scienze naturali di Torino, 5(2), 509-566.

Bittner, A., 1886, Neue Brachyuren des Eocédns von
Verona: Stizungsherichte der Kaiserlichen
Akademie der Wissenschaften in Wien, 94,
44-55.

Busulini, A., Beschin, C., Tessier, G., 2014, A re-
evalutation of extinct European crabs referred
to the genus Calappilia A. Milne Edwards
in Bouill¢, 1873 (Brachyura: Calappidae):
Scripta Geologica, 147, 194-219.

De Angeli, A., Beschin, C., 2001, I Crostacei fossili
del territorio Vicentino: Natura Vicentina, 5,
5-54.

De Angeli, A., Garassino, A., 2006, Catalog and
bibliography of the fossil Stomatopoda and
Decapoda from Italy: Memorie della Societa
italiana di Scienze naturali e del Museo civico
di Storia naturale di Milano, 35(1), 1-95.

Desmarest, A.G., 1823, Crustacés Malacostracés,
i Dictionnaire des Sciences Naturelles:
Strasbourg and Paris, France, F'G. Levrault,
28, 38-425.

Fabiani, R., 1910, I crostacei terziari del Vicentino.
Hlustrazione di alcune specie e Catalogo
generale delle forme finora segnalate nella
Provincia: Bollettino del Museo Civico di
Vicenza, 1, 29-45.

Fabiani, R., 1915, Monografia sui terreni terziarii
del Veneto, I, II Paleogene: Memorie
dell’Istituto Geologico della Reale Universita
di Padova, 3, 283—289.

Glaessner, MLE, 1929, Crustacea Decapoda, wn
Pompecky, EJ. (ed.), Fossilium catalogus,
Animalia: Berlin, Germany, 1, 41, 1-464.

Glaessner, M.F, 1969, Decapoda, i Moore, R.C.
(ed.), Treatise on Invertebrate Paleontology:
Lawrence, US.A., Geologial Society of
Amercia, University of Kansas Press, Part R,
Arthropoda, 4(2), R400-R533, R626-R628.

Guinot, D., 1977, Proposition pour une
nouvelle  classification  des  Crustacés



Boletin de la Sociedad Geoldgica Mexicana | 2019 / @

Décapodes Brachyoures: Comptes rendus
hebdomadaires des Séances de I’Académie
des Sciences, 285(D), 1049-1052.

Latreille, PA., 1802, Histoire naturelle, générale
et particuliere, des Crustacés et des Insectes.
Ouvrage faisant suite aux (Buvres de Leclerc
de Buffon, et partie du Cours complet
d’Histoire naturelle rédigé par C. S. Sonnini,
membre de plusieurs Sociétés savantes: Paris,
France, Dufart, 5, 1-407; 6, 1-391.

Lérenthey, I., 1909, Beitrdge zur Tertidren
dekapoden-fauna Sardiniens:
Mathematischen und Naturwissenschaftliche
Berichteaus Ungarn, 24, 202-257.

Lérenthey, E., Beurlen, K., 1929, Die
Fossilen Dekapoden der Lander der
Ungarischen Krone: Geologica Hungarica
(Palaecontologica), 3, 1-421.

Messina, V., 2012, Calappilia vicetina Fabiani,
1910 (Decapoda, Brachyura, Calappidae)
nell’Oligocene inferiore di Perarolo (Vicenza,
Italia settentrionale): Studi e Ricerche
Associazione Amici del Museo - Museo
civico ‘G. Zannato’, 19, 45-46.

Milne Edwards, H., 18341837, Histoire naturelle
des Crustacés comprenant l’anatomie, la
physiologie etla classification de ces animaux:

Paris, I'rance, Librairic Encyclopédique de
Roret, 1, 1-468; 2, 1-531; 3, 1-638.

Milne-Edwards, A., in Boullé, R., 1873,
Paléontologie de Biarritz et de quelques autres
localités des Basses-Pyrénées: Pau, France,
Compte Rendu des Travaux du Congres
Scientifique de Irance, XXXIX’ session,
Imprimerie et Lithographie V.Vignancour,
35 p.

Ristori, G., 1889, Crostacei Piemontesi del
Miocene Inferiore: Bollettino della Societa
Geologica Italiana, 7, 397-413.

Saint-Laurent, M.,de, 1980, Sur la classification
et la phylogénie des Crustacés Décapodes
Brachyoures, I, Podotremata Guinot, 1977,
et Eubrachyura sect. nov.: Comptes rendus
hebdomadaires des Séances de I’Académie
des Sciences, 290(D), 1265-1268.

Schweitzer, C.E., 2003, Utlity of proxy characters
for classification of fossils: An example from
the fossil Xanthoidea (Crustacea: Decapoda:
Brachyura): Journal of Paleontology, 77(6),
1107-1128.

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

1-222.

REFERENCES

~~
=
©
=
=
Z
N
L
c
o
=
o
=
a
£
o
=
Y=
N
m
0
)
o
L
I
3
o
w
o
=
=
T
@
I
o
o
o
i)
[
9
)
(%]
(=)
L
)
=
L
G
°
©
£
©
1
o
o
]
)
2




