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A new lithophylacid crab (Crustacea, Decapoda, Portunoidea) from the Late Cretaceous

(early Maastrichtian) of Cuba
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ABSTRACT

Ierwobranchiocarcinus rodas Vega n. sp.,
is recorded from lower Maastrichtian
(Upper Cretaceous) Arroyo Grande
Formation near the town of Rodas
(Central Cuba). L rodas Vega n. sp.
represents additional evidence of
paleobiogeographic affinities between
Chiapas (SE Mexico) and Cuba,
during the Late Cretaceous. The
genus Ierwobranchiocarcinus Vega, 2018
in Vega et al., 2018 was erected from
the type species Icriobranchiocarcinus
tzutzu Vega, 2018 from the lower
Maastrichtian Ocozocoautla Forma-
tion (Chiapas). 1. rodas Vega, n. sp.
preserves details of ventral morphol-
ogy as well as more details of cheli-
peds not reported in 1. {zutzu, adding
to the morphology of the genus.
Icrwobranchiocarcinus belong to a fam-
ily (Lythophylacidae Van Straelen,
1936) that became extinct worldwide
during the K/Pg event.

Keywords: Decapoda, Portunoi
dea, Icriocarcininae, early
Maastrichtian, Cuba.

RESUMEN

Icriobranchiocarcinus  rodas Vega n. sp.,
es reportada del Maastrichtiano inferior
(Cretdcico Superior) de la Formacion Arroyo
Grande, cerca del pueblo de Rodas (Cuba
Central). Icriobranchiocarcinus rodas repre-
senta evidencia adicional acerca de las afini-
dades paleobiogeogrdficas entre Chiapas (SE
México) y Cuba durante el Cretdcico Tardio.
El género Icriobranchiocarcinus Vega, 2018
en Vega et al., 2018, fue creado a partir de
la especie tipo_Lcriobranchiocarcinus tzutzu
Vega, 2018 del Maastrichtiano mferior de
la Formacion Ocozocoautla. I rodas Vega
n. sp., preserva detalles de la morfologia
ventral, asi como mayor detalle de los queli-
pedos, no reportados previamente en 1. tzutzu
, afiadiendo caracteristicas de la morfologia

del género. Icriobranchiocarcinus pertenece a
una_familia (Lythophylacidae Van Straelen,
1936) extinta durante el evento K/Pg event
alrededor del mundo.

Palabras clave: Decapoda,
Portunoidea, Icriocarcininae,
Maastrichtiano

Cuba.

temprano,
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1. Introduction Later, Arano-Ruiz e al. (2018) redescribed the

INTRODUCTION

Decapod Cretaceous crabs from Cuba are rather
scarce in the literature (Pszczotkowski, 2002,
Varela and Rojas-Consuegra 2011, Arano-Ruiz et
al. 2018).

Pszczotkowski (2002) and Vega et al., (2020)
reported the presence of burrows referred to
the ichnogenus 7halassinoides (Ehrenberg, 1944)
from marls assigned to the Vaqueria Formation
in Central Cuba, with infill of these burrows in

limestones being dated as late Maastrichtian from

Cuban specimen, as well as two other partial
carapaces as a new species, Vegaranina rivast Ara-
no-Ruiz, Vinola-Lopez, Rojas-Consuegra and
Borges-Sellen, 2018, from the upper Campa-
nian—lower Maastrichtian Monos Formation,
rather than from the Cotorro Formation, as
Varela and Rojas-Consuegra (2009) indicated
in the original description of I/ precocia. More
recently and associated with the new species
herein described, Vega et al. (2020) described
Graptocarcinus - collinsi Vega, 2020, based on

microfossil evidence. Varela and Rojas-Consuegra well-preserved carapaces from the lower Maas-

(2009) described a nearly complete raninid cara- trichtian Arroyo Grande Formation, near its
pace from the Upper Cretaceous of Central Cuba basal contact with the upper portion of the late
as Vegaramina precocia Feldmann, Vega, Tucker, Campanian Monos Formation (Figure 1). The
Garcia-Barrera, Avendano, 1996, a species first purpose of this work is to report a new species
reported from the upper Maastrichtian “Ocozo- of a widely distributed portunoid subfamily
during the Late Cretaceous in the Caribbean

Region and SE of North America.

coautla Formation” in central Chiapas, Mexico

(Feldmann ez al., 1996).
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2. Geological setting groove, ebr = epibranchial ridge, ¢g/br = epigas-

The fossils herein described were collected in the
Arroyo Grande fossil locality (Figure 2). situated
near Finca Castellanos, about 4 km southeast
of the town of Rodas in Cienfuegos Province,
Central Cuba (Figures 1 and 2). Specimens were
collected i situ from calcareous detritus of the
Arroyo Grande Formation, which is characterized
by the alternation of limestone, sandstone, con-
glomerate, and marl (Linares-Cala, 2014). These
sediments were deposited on a neritic platform
that originated when the sea covered part of the
Proto-Caribbean extinct volcanic arch in the Late
Cretaceous (Iturralde-Vinent, 2006). Bioherms
and other reef structures are locally found across
limestone outcrops in the Arroyo Grande and
other formations of similar age in the region (Lin-
ares-Cala, 2014).

3. Anatomical abbreviations used in
descriptions and figures

ba = basis, br = branchial ridge, ca = carpus, ¢rr =

cardiac ridge, cx=coxa, da = dactylus, e/e¢=cervical

Arroyo Grande Formation
fossiliferous outcrop

Landscape indicating position of fossiliferous locality
near Damuji dam.

tric/branchial ridge; en = endopod, epr = epigastric
ridge, ex = exopod, fxf = fixed finger, ser = hepatic
ridge, inér = intestinal ridge, ¢ = ischium, Lch =
left cheliped, Ls = lateral spines 1-4, mer = merus,
msbr = mesobranchial ridge, msgr = mesogastric
ridge, mtbr = metabranchial ridge, mx3 = third
maxilliped, ok = outer keel of propodus, orb =
orbit, os = orbital spine, p = pereiopods 2-4, pls
= abdominal somites 1-6, pr = propodus, plgr =
protogastric ridge, ptp = protogastric process, 7ch =
right cheliped, 70 = rostrum, 7¢ = row of tubercles
2 and 3, sos = suborbital spine, st = sternites 1-7, fe

= telson, ugr = urogastric ridge.

4. Systematic paleontology

Note: Specimens described and illustrated here
are deposited in the Coleccion Nacional de Pale-
ontologia, Instituto de Geologia, Universidad
Nacional Autéonoma de México, Mexico City
CDMX, 04510, Mexico (abbreviation: IGM).

Section Eubrachyura Saint Laurent de, 1980
Subsection Heterotremata Guinot, 1977
Superfamily Portunoidea Rafinesque, 1815
Family Lithophylacidae Van Straelen, 1936
Subfamily Icriocarcininae Stevéié, 2005.

Genera included.- [Ieriocarcinus  Bishop, 1988;
Branchiocarcinus Feldmann and Vega, in Vega et al.
(1995); Ierwobranchiocarcinus Vega, 2018 in Vega et
al. (2018), and possibly Cancrixantho Van Straelen,
1934.

Genus Ieriobranchiocarcinus Vega, 2018
in Vega et al., 2018

Type species.- Icriobranchiocarcinus tzutzu Vega,
2018 (in Vega et al., 2018, p. 336, fig. 10.1-10.7,
by monotypy).

Diagnosis.- Carapace small to medium, inverted
subtrapezoidal, twice as wide as long, widest at level
of sharp, front-directed orbital spines; anterior

ANATOMICAL ABBREVIATIONS /
SYSTEMATIC PALEONTOLOGY

GEOLOGICAL SETTING /
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margin represents the widest portion of carapace,
central portion of anterior margin straight, with
relatively deep fissures at level of epigastric-bran-
chial groove, anterior margin curves toward orbital
spine, rostrum narrow, long, downturned, t-shaped
at tip, eyestalks long and slender, distal portion
reaches orbital spine; orbits wide, ovate; lateral
margin straight, inclined, slightly arched with four
lateral spines, posterior one being stronger; pos-
terior margin slightly convex, rimmed, one-third
the maximum carapace width; dorsal carapace
regions marked by strong transverse ridges and
relatively deep grooves; sharp transverse ridges
on protogastric, mesogastric, urogastric, cardiac,
intestinal, hepatic, epibranchial, branchial, meso-
branchial, metabranchial regions; sternum wide,
transversely subovate, widest at midlength, st3
transversely subtrapezoidal, st4 subtrapezoidal, std
transversely subrectangular, st6 similar to std, st7
rectangular, st8 small and subquadrate, episternal
process of st4-6 inverted, triangular; pleon trian-
gular, telson triangular, pleonal somite 6 subtrap-
ezoidal, pleonal somite 5 subrectangular, pleonal
somites 4 and 3 similar to pleonal somite 5, pleonal
somite 2 folded in the middle by transverse ridge,
about as long but one-third narrower than pleonal
somite 3, pleonal somite 1, only visible on dorsal
position, semi-triangular, as wide as pleonal somite
2 but twice its length; endopodite of third max-
illiped inverted subtrapezoidal; chelipeds slightly
unequal, right chela slightly larger than left, coxa
concave, basis subtrapezoidal inverted, ischium
conical, merus robust, with three meral spines on
ventral surface, carpus also robust, but one-third
the length of merus, with strong spine on inner
distal margin, propodus robust, subrectangular
elongated, with four strong transverse outer keels
that run from base of propodus to distal margin,
dorsal surface of propodus with one anterior
smooth ridge and two posterior rows of tubercles,
ventral margin with fine tubercles; dorsal surface
of dactylus with row of longitudinal spines; p2-p5
long, slender, p3 and p4 the longest and stronger,
p5 well developed, nearly subdorsal, p2-p5 meri
with median longitudinal sulcus, become stronger

e | Boletin de la Sociedad Geoldgica Mexicana | 73 (1) / A220620 / 2021

at distal portion, dactily unciform, with two lateral
rows of fine tubercles.

Discussion.- In talking about the genus Can-
crixantho, Phillips et al. (2013, p. 151) wrote: “The
sole known specimen of the carcineretid Cancrix-
antho Van Straelen, 1934, from the Campanian of
Spain, is similar to the Icriocarcinidae in its ante-
rior margin, pseudorostrum, and dorsal carapace.
It also has spines on the posterolateral margin, but
the original shape of the carapace has been lost ...
more complete specimens may reveal that Cancrix-
antho (currently in the Carcineretidae) may instead
belong to the Icriocarcinidae, thus extending the
paleobiogeographic and biostratigraphic range of
the family”. Possibly derived from the Lithophyla-
cinae, the Icriocarcininae had a wide distribution
and diversification during Late Cretaceous times.

Icriobranchiocarcinus rodas Vega, n. sp.
Figures 3A to 31, 4A to 4H, 5A, 5C and 5E

Etymology.- The specific epithet refers to the
Rodas town, East-central Cuba, Cienfuegos Prov-
ince, West Cuba.

Material and locality.- Holotype IGM 11515
and paratype IGM 11516, Finca Castellanos, 4
km SE Rodas, at 22°18747° N and 80°31757° W,
lower Maastrichtian Arroyo Grande lormation,
E-central Cuba.

Measurements (in mm).- Holotype IGM 11515,
length = 30.1, width = 41.9; paratype IGM 11516,
length = 37.2, width = 38.6.

Diagnosis.- Carapace of medium size, inverted
subtrapezoidal, widest at anterior margin, sharp
triangular orbital spines; anterior margin with
finely serrated supraorbital margin, rostrum thin
and short; lateral margin with four spines; pos-
terior margin slightly convex; dorsal carapace
regions marked by strong transverse ridges and
grooves; orbits subovate, with prominent, sharp
suborbital spine projected beyond anterior mar-
gin; dorsal carapace regions with strong transverse
ridges and grooves; sternum subtriangular, sterni-
tes 1 to 7 visible on ventral view; abdomen wide,
triangular; telson triangular, abdominal somites
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SYSTEMATIC PALEONTOLOGY

MA-H, Icriobranchiocarcinus rodas Vega, n. sp., holotype IGM 11515 from the lower Maastrichtian Arroyo Grande Formation,
Cuba. Scale bars =1 cm.
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SYSTEMATIC PALEONTOLOGY

A-H, Icriobranchiocarcinus rodas Vega, n. sp., from the lower Maastrichtian Arroyo Grande Formation, Cuba. A-H, paratype
IGM 11516: dorsal (A), ventral (B), frontal (C), right lateral (D), dorsal right cheliped (E), outer right chela (F), ventral margin of left
chela (G), right third maxilliped close up views (H). |, J, Icriobranchiocarcinus tzutzu Vega, 2018 in Vega et al., 2018, from the lower
Maastrichtian Ocozocoautla Formation, Chiapas, Mexico. Paratype IHNFG-5333, dorsal view of carapace (1), holotype IHNFG-5502, dorsal
view of incomplete carapace (J). Scale bars = 1 cm.
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A, C, E, Icriobranchiocarcinus rodas Vega, n. sp., from the lower Maastrichtian Arroyo Grande Formation, Cuba. Holotype IGM
11515: dorsal (A), ventral (B), frontal (C) views of carapace. B, D, Icriobranchiocarcinus tzutzu Vega, 2018 in Vega et al., 2018, from the
lower Maastrichtian Ocozocoautla Formation, Chiapas, Mexico. Paratype IHNFG-5333, reconstruction of dorsal carapace based on inverted
mirror image (B), reconstruction of ventral carapace based on inverted mirror image, same specimen (D). F, H, J, Icriocarcinus xestos
Bishop, 1988, from the lower Maastrichtian El Rosario Formation, Punta Santo Tomas, Baja California, Mexico, specimen IGM 6625-1, close
up of frontal view (F), specimen IGM 7722 ventral view of carapace (J); lower Maastrichtian Point Loma Formation, Carlsbad Research
Center, California, paratype SDSNH 26113, dorsal view of carapace (H). G, |, Branchiocarcinus flectus (Rathbun, 1923) from the upper
Maastrichtian Owl Creek Formation, Tippah County, Mississippi, specimen MMNS IP-4388 dorsal view of carapace (G); Scale bars = 1 cm.

SYSTEMATIC PALEONTOLOGY
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2 to 6 visible in ventral position, somite 2 folded,
somite 1 visible only in dorsal position; chelipeds
subequal, robust, with meral spines on ventral sur-
face, carpus robust, spiny; propodus robust, with
strong transverse outer middle transverse ridge,
ventral margin with longitudinal line of fine gran-
ules, dorsal surface with three longitudinal ridges,
outermost smooth, middle with small tubercles
and innermost with strong tubercles; third maxilli-
peds strong, elongated, subrectangular exopodite,
endite slightly curved, with weak middle longitu-
dinal groove, merus semiquadrate, half the length
of endite.

Description.- Carapace large when compared
with Branchiocarcinus but about the average size
of Ierocarcinus, inverted subtrapezoidal, one-third
wider than long, widest at level of sharp, slightly
outside directed, sharp triangular orbital spines;
central portion of anterior margin slightly curved,
fissures mark division with finely serrated supraor-
bital margin, curved toward orbital spine, rostrum
short compared to that of Ieriocarcinus, lateral mar-
gin straight, with four sharp, short spines, sepa-
rated from each other by similar distances, slightly
inclined backwards to short, curved posterolateral
margin; posterior margin slightly convex; dorsal
carapace regions marked by strong transverse
ridges and relatively deep grooves; orbits wide,
subovate, with prominent, sharp suborbital spine
at level of exopodite of third maxillipeds, strong
suborbital spine projected beyond the anterior
margin, so it can be seen in dorsal position; dor-
sal carapace regions marked by strong transverse
ridges and relatively deep grooves; sharp trans-
verse ridges on protogastric, mesogastric, uro-
gastric, cardiac, intestinal, hepatic, epibranchial,
branchial, mesobranchial and metabranchial
regions; cardiac with sharp anterior tip; sternum
clearly divided from sternite 1 to sternite7, with
strong inverted triangular lateral process from
sternite 4 to sternite 6; (female?) pleon wide, tri-
angular, widest at level of pleonal somite 6; telson
triangular, pleonal somite 6 one-third wider and
about twice the length of telson; pleonal somite 5
slightly shorter but one-third wider than pleonal

° | Boletin de la Sociedad Geoldgica Mexicana | 73 (1) / A220620 / 2021

somite 6, pleonal somite 4 half the length but one-
third wider than pleonal somite 5, pleonal somite
3 folded in the middle by transverse ridge, two-
thirds wider but about half the length of pleonal
somite 4, pleonal somite 2 folded in the middle by
transverse ridge, about as long but one-third nar-
rower than pleonal somite 3, pleonal somite 1 only
visible in dorsal position, semi-triangular, as wide
as pleonal somite 2 but twice its length; chelipeds
subequal, robust, with at least two meral spines on
ventral surface, carpus robust, spiny in dorsal view;
propodus robust, subrectangular elongated, with
strong transverse outer middle transversal smooth
ridge, ventral margin marked by ridge with longi-
tudinal fine granules, dorsal surface of propodus
with three longitudinal ridges, outermost smooth,
middle with at least 8 small tubercles and inner-
most with four strong tubercles; other pereiopods
not completely preserved but long and slender;
third maxillipeds strong, elongated, subrectangu-
lar exopodite, endite slightly curved toward center
of mouth, with weak middle longitudinal groove,
merus semiquadrate, half the length of endite.
Discussion.- [criobranchiocarcinus  tzutzu  Vega,
2018, differs from the new species in having
slightly curved anterior margin without a row of
small tubercles on supraorbital margin, lacking
the strong, anteriorly projected suborbital spine,
having a relatively smaller chelae with strong-
ly-marked outer, longitudinal ridges, and having
a less sharp spiny dorsal surface of carpus. In
addition, dorsal regions are marked by less sharp
transverse ridges and weaker grooves. Icriobran-
chiocarcinus tzutzu appears to be adapted to a rel-
atively coarse grained sediment, very similar to
sandstones containing Ieriocarcinus xestos Bishop,
1988, from the lower Maastrichtian Point Loma
Formation, California and El Rosario Formation,
Baja California, Mexico. Icriobranchiocarcinus rodas
Vega n. sp. 1s associated to reef carbonates of a
similar age of the Arroyo Grande Formation,
Ciuba, which also includes undescribed raninoids
and other still unidentified decapods. Therefore,
it appears the paleobiodiversity was higher in the
calcareous sediments of Cuba.
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CONCLUSIONS /
ACKNOWLEDGEMENTS

m Paleobiogeographic distribution of icriocarcinid crabs during Late Cretaceous (70-66 Ma) in the Caribbean and southern
North America. A = Branchiocarcinus pacificus; B = Icriocarcinus xestos; C = B. flectus; D = B. cornatus; E = Icriobranciocarcinus tzutzu;
F = Icriobranchiocarcinus rodas Vega, n. sp. Image courtesy of Ron Blakey.

Conclusions mism of the genera and species of this family,

The wide distribution of the Icriocarcininae
during the latest Cretaceous is confirmed by the
occurrence of Ieriobranchiocarcinus rodas. Other
records for this extinct subfamily at the K/
Pg event includes: Branchiocarcinus cornatus Feld-
mann and Vega in Vega et al. (1995) in the lower
Maastrichtian Cardenas Formation of San Luis
Potosi, Mexico; B. flectus (Rathbun, 1923) in the
Maastrichtian of Mississippi and New Jersey, USA
(Phillips et al., 2013; Landman et al., 2007); B. pacifi-
cus Nyborg, Oss6 and Vega, 2014, from the latest
Maastrichtian of California (USA) (Nyborg ¢t al.,
2014); Ieriocarcinus xestos Bishop, 1988, in the lower
Maastrichtian El Rosario (Baja California, Mex-
ico), the lower Maastrichtian of Baja California
(Mexico) and the Point Loma Formation, Califor-
nia; and Ieriobranchiocarcinus tzutzu from the lower
Maastrichtian of Chiapas (Vega et al., 2018). This
suggests that the Icriocarcininae (possibly derived
from the Lithophilacinae during the CGenomanian
of Europe), had a major radiation at the end of
the Cretaceous Period, reaching an extensive dis-
tribution and a wide diversity of shapes, sizes, and
morphological details that suggest a high ende-

especially during Maastrichtian times in North
America (Figure 6) and possibly in Europe, too.

The Cuban species were found in association
to Graptocarcinus collinst Vega, 2018, and other
unidentified decapods, therefore the paleobio-
versity was higher in the calcareous sediments of

Cuba.
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