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New record of Meoma ventricosa grandis GrAY, 1851
(Echinodermata, Echinoidea: Brissidae) from the Lower
Pliocene of Baja California, Mexico

Nuevo registro de Meoma ventricosa grandis GRrAY,
1851 (Echinodermata, Echinoidea: Brissidae) del
Plioceno inferior de Baja California, México
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ABSTRACT

A single specimen of the species Meoma ventricosa grandis Gray, 1851, from the
lower Pliocene-Marcos Formation beds of Carmen Island in the Gulf of California was
studied. 1t constitutes a new fossil record of the subspecies in the early Pliocene of Me-
xico. The specimen was found associated with calcarcous algae, corals, bivalves (Pec-
ten and Chione) and other echinoids. The paleontological sctting for this fauna was that
of a shallow and tropical sea.

Key words: Echinodermata, Echinoidea, Brissidae, Meoma, lower Pliocene. Baja
California, Mexico.

RESUMEN

Se estudia un gjemplar de la especie Meoma ventricosu grandis Gray, 1851 pro-
cedente de capas de la Formacion San Marcos de edad Plioceno temprano, que floran
en la Isla Carmen en el Golfo de California. Este hallazgo constituye un nuevo registro
de la subespecie de el Plioceno temprane de México. El especimen se contrd asociado
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con algas clacdreas, corale, vivalvos (Pecten y Chione) y otros equinoides. La fauna se
desarrolld en un mar tropical somero.

Palabras clave: Echinodermata, Echinoidea, Brissidae, Meoma, Plioceno inferior,
Baja California, México.

INTRODUCCION

The tossil record of the genus Meoma GRAY has been little studied. MOR-
TENSEN (1951) mentioned the existence of two recent species of this genus for
the American coasts; Meoma ventricosa {LAMARK) and Meoma grandis GRay.
CHESHER (1970) expanded the genus Meoma by including a new species. He
also considered the formally known Recent species as two subspecies of
Meoma ventricosa: Meoma ventricosa s.s. and Meoma ventricosa grandis.
Although the taxonomic status of these subspecies has been reviewed, some as-
pects of the classification at this level have not yet been completely resolved.
SoLis-MARIN et al. (1997) studied the morphology, systematics and distribution
of Meoma ventricosa grandis and M. veniricosa ventricosa along Mexican
recient coasts.

The purpose of this paper is to document a newly discovered Meoma ven-
tricosa grandis of early Pliocene age of the San Marcos Formation (ANDERSON,
1950). There are few papers about fossil species of Meoma ventricosa in Me-
xico. WILSON (1948) studied one especimen that was collected in cutcrops of the
Infierno Formation (upper Pliocene) located in Santa Rosalia. Baja California.

DuRrHAM (1950) reported the presence of one poorly preserved and crushed
specimen of Meoma sp. at the San Marcos Formation (lower Pliocenc) of Car-
men Island, Baja California. BUITRON (1968, p. 40; 1978, p. 110) and BUITRON
& SoLis-MARIN (1993, p. 223) mentioned the existence of Meoma ventricosa
s.8. in Mexico.

The fossil material was collected in 1985 by students of Geology of the Fa-
cultad de Ingenieria, UNAM, during their field trip in Baja California.

LOCATION AND STRATIGRAPHIC SUMMARY

The material is from Carmen Island, located between Coronado and
Danzante Islands, in the Gulf of California (26° 04’ N and 111° 05 W) and
was collected on the outcrops of the San Marcos Formation (lower Pliocene),
immediately to the north of Arroyo Blanco (Fig. 1).
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Stratigraphic classification in the region was established by ANDERSON
{1950) based in the observations made on the 1940 expedition in the Gulf of
California (Islands, States of Baja California and Sonora) sponsored by the
Scripps Institution and The Geological Society of America.

The stratigraphic column from bottom to top includes volcanic breccias and
lava tlows of the Comondu Formation of middle to late Miocene age, overlain
uncomformably by Pliocene conglomerates, sandstones, and limestones of Sa-
lada Group. These include three formations: the lower Pliocene San Marcos
Formation, that cousits of volcanic gravels, sandstone, and siltstone with
some fossil invertebrates; the middle Pliocene Carmen Formation is composed
of conglomerate, sandstone, marl and siltstone, and the upper Pliocenc Mar-
quer Formation that consists of conglomerate, calcareous sandstone, marl
and limestone with many fossils. In the upper part there are andesite deposits,
calcareous dune deposits of Pleistocene age, and alluvium. However, this
author {ANDERSON, 1950, p. 12) considered that the San Marcos Formation
and Boleo Formation (WiLsoN, 1948) both of Baja California «are of suffi-
cient lithologic similarity and proximity to indicate that they are the same for-
mations».

The echinoid specimen came from the finer clastics of the San Marcos
Formation (lower Pliocene) at Carmen Island, Gulf of California, Mexico.

SYSTEMATIC PALEONTOLOGY

Phylum ECHINODERMATA BRUGUIERE, 1789
Class ECHINOIDEA LEsSKE, 1778

Order Spatangoida CLAUS, 1876

Family Brissidae Gray, 1855

Genus Meoma Gray, 18351

Diagnosis: Large echinoids, with peripetalous fasciole markedly indented
between the paired petaloids, forming an acute angle in interambulucra 2 and 3.
Test oval, broad, with highest point almost central. Oral surface flat. Posterior
end obliguely directed downward truncated. Frontal ambulacrum slightly de-
pressed, with small pores in regular rows distally. Paired ambulacra sunken, na-
rrow, straight; only the anterior ones are slightly curved backward at their
distal ends. The interporiferous zones are narrow, and densely covered by
small tubercles. Aplical system, with 4 genital pores; madreporite prolongued
backwards so as to separate the posterior genital and ocuiar plates. the apical
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system being of the ethmolytic type. Peristome anteriorly situated, wide, se-
milunar, slyhtly sunken. Anteriorly extended labrum, densely covered with tu-
bercles. Large periproct, located at truncated posterior end of the test and
overhung. Short and narrow sternum, densely covered with large tubercles.
Long episternum (nearly half the length of the sternum}. Anal fasciole ab-
sent. Subanal fasciole bilobed in Meoma frangibilis and Meoma cadenati,
aborally degenerate in adults of Meoma ventricosa 8.5. and Meoma ventricosa
grandis (only the adoral transverse branch remains differentiated). Five types of
pedicellariae: globiferous, tridentate, ophicephalous, trifoliate and rostrate. In
Mexico, this genus is represented by two recent subspecies: Meomua ventricosa
grandis (at the West Coast) and Meoma ventricosa ventricosa (at the East
Coast) (SoLis-MARIN et al.. 1997).

Range: Eocene to Recent (FISCHER, 1966, p. U592).

Meoma ventricosa grandis Gray, 1851
Figs. 2A. B

Type species: Meoma grandis (=Meoma ventricosa grandis GRAY, 1851).

185! Meoma grandis GRAY, p. 132; AGassiz, 1872-1874, p. 142; CLARK,
H. L., 1917, p. 220; BoonNE, 1928, p. 12: ZIESENHENNE, 1937, p.
236; GRANT & HERTLEIN, 1938, p. 130; CLark, H. L., 1940, p. 344,
STEINBECK & RICKETTS, 1941, p. 401; CLArk, H. L., 1948, p. 344;
WiLson, 1948, p. 1738; Caso, 1949, p. 354; DurHaM, 1950, p. 51;
MORTENSEN; 1951, p. 526; MADSEN, 1957, p. 476; FiSCHER, 1966, p.
U592; BUITRON, 1968, p. 40; Caso, 1983, p. 66; Bunron, 1975, p.
L10; SoLis-MARIN er al., 1997, p. 301.

1863-69 Kieinia nigra AGASSIZ, p. 27; 1870, p. 93.

1867 Meoma nigra (AGASSIZ); VERRILL, p. 251; p. 93,

1959 Macropneustes grandis (Gray); COOKE, p. 83.

1970 Meoma ventricosa grandis (GRAY); CHESHER, p. 745.

Diagrosis: Test with broad outline. Peristone hroad, periproct almost cir-
cular. Distance from lower portion of periproct to adoral portion of subanal fas-
ciole usually less than the vertical diameter ot the periproct.

Description: Test wide and oval (total length 105.87 mm; total width 94.5
mm; high 48.85 mm), antertorly emarginated; the posterior test contour is al-
most truncated and oblique. Apical system anterior (not preserved). Large tu-
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Figura. 2.-A, B Meoma ventricosa grandis. Vista dorsal; B. Vista ventral. Longitud de
la testa 105,87 mm. Formacién San Marcos (Plioceno inferior), Isla Carmen, Golfo de
California, México. Coleccién Paleontolégica (UNAM-FI-3219). Barra de escala:
45 mm.

Figure. 2-A, B Meoma ventricosa grandis. A. Dorsal view; B. Ventral view. Test
lengh 105.87 mm. San Marcos Formation (lower Pliocene), Carmen Island, Gulf of Ca-
lifornia, México. Paleontological Collection (UNAM-FI-3219). Scale bar: 45 mm.

bercles on the aboral surface scant and widely dispersed, distributed within the
peripetalous fasciole. Small, numerous tubercles, distributed over all the sur-
face. The oral surface tubercles are relatively enlarged and irregularly distri-
buted (they are more closely packed towards the anterior). Anterior and poste-
rior ambulacral grooves wide, compared to those of recent Meoma ventricosa
ventricosa. The anterior ambulacral grooves are curves backward. The posterior
ambulacral grooves are slightly longer than the anterior ones. On the external
edge of the poriferous zone, between pairs of pores, occur scarce, small miliary
granules. Peristome broad (18% of TL), anterior, sunken. Labrum prominent,
semicircular, not keeled, the posterior prolongation short. One part of the mar-
ginal line of the periproct is preserved and is interpreted as almost circular (Fig.
2B).

Material examined: One well preserved specimen collected in outcrops
San Marcos Formation (lower Pliocene), Carmen Island, Gulf of California,
Mexico. The fossils are deposited in the Paleontological Collection (under
number UNAM-FI-3219) of the Divisién de Ingenieria en Ciencias de la Tie-
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rra, Facultad de Ingenieria, UNAM, Cd. Universtaria, Delegacion Coyoacin,
Méxcio D. F. 04510.

Holotype: Meoma grandis (=Meoma ventricosa grandis GRay, 1851), The
Natural History Museum, London, Catalogue number 1949, 10.24.6.

Type localiry: Australia (locality taken trom original label, the Jabel no
longer exists. The species is Western Mexican and the locality «Australia» is
therefore wrong (S. Halsey pers. comm. 1996). The original material was not
labeled «Acapulco, Mexicos as pointed out by CHERSHER (1970).

Discussion: The only mention of fossil Meoma of Carmen Istand was made
by DurHAaM (1950, p. 51, pl. 47, fig. 1). Durham’s specimen is crushed and
probably corresponds to Meoma veniricosa grandis, because the principal fea-
tures of this specics is present, Meoma ventricosa grandis was found associated
with calcarcous algae, corals, bivalves (Pecten and Chione) and others echi-
noids.

Recent distribution: Species of the Order Spatangoida live on muddy and
sandy bottoms in all oceans, exhibiting a wide bathymetric distribution, from
the intertidal zone, down o 3000 m (CHESHER, 1970). Meoma vemtricosa is the
most widely distributed species of brissid in Mexican waters: Meoma ventri-
cosa grandis Gray, 1851 is distributed along the Mexican Pacific coast and
Meoma ventricosa s.5. is abundant in the Mexican Caribbean Sca, while Meo-
ma venlricosa grandis is scarce within Mexican waters (CAS0o, 1949, 1983),
Their thin test and borrowing habits make them difficult to collect and preser-
ve using conventional sampling methods. As pointed out by DUrRHAM (1951),
the presence of this species suggests, as the presence of the Pliocene fauna as-
sociated, that the fossil material was deposited in a «small local coast-line
embayments, simtlar to the small bays and other indentations now existing
along the Western shore of the Gull of California».

In Mexican waters it has been collected in Punta Arena, Punta Gorda, Cabo
San Lucas, Canal Angeles to Punta Choco, Bahfa Santa Inés, Bahia Caoncep-
cion, Baja California; on the scaward side of Laguna de Yavaros, Sonora; Ba-
hia Tenacatita, Jalisco; Revillagigedo Islands, Colima; Playa Las Gatas, Zihua-
tanejo and Acapulco, Guerrero; Bahia Tangola-Tangola and Bahia Santa Cruz,
Oaxaca (Caso, 1949, 1983). CHESHER (1970} reports it for Gulf of California;
Manzanillo, Colima; Acapulco, Guerrero and Huatulco, Qaxaca. This author
noticed the presence of this species in Puerto Utria, Colombia and Galapagos
Island. MORTHENSEN (1951) mentioned the presence of the species in the Gulf
of Panama, outside Tortolita and Taboguilla Islands, at depths of 0.5-10 m.

Remarks: During the late Eocene to Miocene period, the genus Meoma in-
habited a wide geographic range, including New Zeland (Meoma tuberculata
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HutToN, 1873), Java (Meoma declives [HERKLOTS]), and the Americas (Meoma
antillarum and Meoma clevei [COTTEAU)). The history of the genus is not
American, as might be inferred from the distribution of Recent species but had
its beginning in the Buropean area, as pointed out by CHESHER (1971). The ge-
nus became extinct everywhere except in the Americas during the Miocene.
Meoma frangilis CHESHER, 1970, that was considered congeneric with Perip-
neustes antiliarum (COTTEAU) from the Eocene of the Caribbean, was finally a
closely allied also to Meomu cadenati MaDsEN, 1957 from the Recent of West
Alffica.

CONCLUSIONS

This discovery constitutes a new fossil record of Meoma ventricosa grandis
Gravy, 1851 in the early Pliocene of Marcos Formation beds from Carmen Is-
land, Gulf of California, Mexico. The sepecimen was found associaied with
calcareous algae, corals, bivalves and other echinoids that corresponds to a sha-
How tropical sea. The fossil locality is induced into the recent distribution of the
subspecies in the Gulf of California.
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