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New record of Meomaventricosagrandis GRAY, 1851
(Echinodermata,Echinoidea:Brissidae)from the Lower

Plioceneof Baja California, Mexico
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ABSTRACT

A single spccimenof the speciesMeoma ventricosa grandis CRAY, 1851, frorn the
lowerPliocene-MarcosFormationbedsof CarmenIsland in the Gulf of Californiawas
studied. It constitutesanew fossil recordof the surispeciesin theearlyPlioceneof Me-
xico, The speciíuenwasfound associatedwith calcareousalgae,corals,bivalves (Pe<--
ten ¿md Chione) and otherechinoids.Thepaleontologicalsettingfor this faunawas that
of a shallow and tropical sea.

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

RESUMEN

Se estudiaun ejemplarde la especieMeorna ventricosa grandis CRAY, 1851 pro-
cedentede capasde la FormaciónSan Marcosde edadPliocenotemprano,que floran

en la Isla Carmenen el Golfo de California.Estehallazgoconstituyeun nuevoregistro
de la subespeciedcclPliocenotempranode México. El especimense contróasociado
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conalgas clacáreas,corale,vivalvos (Pecten y Chione) y otros equinoides.La faunase

desarrollóen un mar tropical somero.

Palabrasclave: Echinodermata,Echinoidea,Brissidae.Meoma, Pliocenoinferior,
BajaCalifornia, México.

INTRODUCCIÓN

The fossil recordof the genusMeoma GRAY hasbeenlittle studied. MoR-

TENSEN (1951)mentionedthe existenceof two recentspeciesof this genusfor
the Americancoasts:Meoma ventricoso (LAMARK) ondMeo¡na grondis GRAY.
CHE5I-/ER (1970)expandedthe genusMeorno by includinga new species.He

also consideredthe formally known Recentspeciesas two subspeciesof
Meoma ventricosa: Meoma ventricoso s.s. and Meoma ventricosa grandis.
Althoughthe taxonomicstatusof thesesubspecieshasbeenreviewed,someas-
pectsof the classificationat this level havenot yet beencompletelyresolved.
SoLís-MxRN et al. (1997)studiedthe morphology,systeínaticsanddistribution
of Meoma ventricoso grandis and M. ventricosa ventricoso along Mexican
recientcoasts.

The purposeof this paperis to documenta newly discoveredMeorna ven-
tricosa grandis of early Plioceneageof the SanMarcosFormation(ANDERSON,

1950). Iherearefew papersabout fossil speciesof Meoma ventricoso in Me-
xíco. WíLsoN (1948) studiedoneespecimenthat wascollectedin outcropsof the
Infierno Formation(upperPliocene)locatedin SantaRosalía.Baja California.

DURHAM (1950)reportedthe presenceof onepoorly preservedandcrushed
specimenof Meoma sp. at the SanMarcosFormation(lower Pliocene)of Car-

menIsland,BajaCalifornia. BUITRóN (1968,p. 40; 1978,p. líO) andBUITRÓN

& SOLÍS-MARíN (1993, p. 223) mentionedthe existenceof Meoma ventricosa

s.s. in Mexico.
Thefossil materialwas collectedin 1985 by studentsof Geologyof the Fa-

cultadde Ingeniería,UNAM, during their fleld trip in BajaCalifornia.

LOCATION AND STRATIGRAPHIC SUMMARY

The material is from CarmenIsland, locatedbetweenCoronadoand
DanzanteIslands,in the Gulf of California (26~ 04’ N and 1110 05’ W) and
was collectedon thc outcropsof the SanMarcosFormation(lower Pliocene),

immediatelyto thenorth of Arroyo Blanco(Fig. 1).
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Figura. 1 —Mapa geológico de la li-lo Carmen (ligeramente mod~/icado de Anom~-
SON. 1950).
Figure. 1 --Geologic tnop of Carmen Island (shigitily moclifled from ANDERSON, 1950).
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Stratigraphicclassification in the region was establishedby ANDERSON
(1950)basedin the observationsmadeon te 1940 expeditionin the Gulf of

California (Islands,Siatesof Baja California and Sonora)sponsoredby the
ScrippsInstitution audThe GeologicalSocietyof America.

Ihe stratigraphiccolumn from bottomto top includesvolcanicbrecciasand
lava flows of theComondúFormationof middle to lateMioceneage, overlain
uncomformablyby Plioceneconglomerates,sandstones,andlimestonesof Sa-
ladaGroup.Theseincludethreeformations:the lower PlioceneSanMarcos
Formation, that consitsof volcanic gravels,sandstone,andsiltstonewith
somefossil invertebrates;the middle PlioceneCarmenFormationis composed
of conglomerate,sandstone,marí and siltstone,and the upperPlioceneMar-
quer Formation that consistsof conglomerate,calcareoussandstone,man
andlimestonewith manyfossils.In the upperpart thereareandesitedeposits,
calcareousdune depositsof Pleistoceneage, andalluvium. I-Iowever, Uds
autor (ANDERSON, 1950, p. 12) consideredthai the San MarcosFormation
and Boleo Formation(WILSON, 1948)bothof Baja California «areof suffi-
cient lithologic similanity andproximitv to indicatethattheyarethe samefor-
mation s».

The echinoid specimencarnefrom the finer clasticsof the San Marcos
Formation(lower Pliocene)atCarmenIsland,Gulf of California, Mexico.

SYSTEMATIC PALEONTOLOGY

Pliylum ECHINODERMATA BRUGUIÉRE, 1789
ClassECHINOIDEA LrsSKB, 1778
Order SpatangoidaCLAUS, 1876
Family BrissidaeCRAY, 1855
GenusAleoma CRAY, 1851

Diagnosis: Largeechinoids,with peripetalousfasciolemarkedlyindented

betweenthe pairedpetaloids,forming an acuteanglein interambulucra2 and3.
Testoval, broad,with highestpoint almostcentral.Oral surfacefIat. Posterior
endobliquely directeddownwardtruncated.Frontal ambulacrumslightly de-
pressed,with smallporesin regularrowsdistally. Pairedambulacrasunken,na-
rrow, straight; only the anterior onesare slightly curved backwardat their
distal ends.The interporiferouszonesare narrow, and denselycoveredby
small tubercíes.Aplical system,with 4 genital pores;madreponiteprolongued
backwardsso as to separatethe posteriorgenital andocularpiales,te apical
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systembeing of the ethmolytic type. Peristomeanteriorly situated,wide, se-

milunar, slyhtly sunken.Anteriorly extendedlabrum,denselycoveredwith tu-
bercíes.Large periproct, locatedat truncatedposteriorend of the test and
overhung.Short and narrow sternum,denselycoveredwith largetubercies.
Long episternum(nearly half Che length of Che sternum).Anal fasciole ab-
sent. Suhanalfasciole bilobed in Meorno frangibíhis and Meoma cadenati,
aboraLlydegeneratein adults of Meomo ventricosa s.s.andMeoma ventricosa
grandis (only the adora!transversebranchreínainsdifferentiated).Five typesof
pedicellariae:globiferous,tridentate,opbicephalous.trifoliate androstrate.in
Mexico, this genusis representedby two recentsubspeeies:Meorna ventricosa
grondis (at the West Coast)and Meoma ventricoso ventricosa (at the East
Coast)(SOLÍS-MARíN etat, 1997).

Range: Eoceneto Recent(FlscI-wR, 1966,p. U592).

Meoína ventricosa grondis CRAY, 1851
Figs. 2A, E

Type species:Meoma grandis (~Meoma ventricosa grandis CRAY, 1851).

1851 Meoma gtctndis CRAY, p. 132; AcÁssíz, 1872-1874,p. ¡42; CLARK,
H. L., 1917. p. 220: BOoNE, 1928, p. 12; ZIESENHENNE, 1937, p.
236; GRANT & HERTLLIIN, 1938, p. 130; CLARK. 14.L., 1940,p. 344;
STEINRECK & RlCKurTs, 1941, p. 401; CLARK, H. L., 1948, p. 344;

WLSoN, ¡948,p. 1738;CAso, 1949, p. 354; DURHAM, ¡950, p. SI;
MORl-ENSEN; 1951, p. 526; MADSEN, 1957, p. 476; F;sc]-JER,1966, p.
U592; BUITIÓN, 1968,p. 40; CASO, 1983,p. 66; Btin-RÓN, 1978, p.
110; SOLÍS-MARíN etal., 1997,p. 301.

¡863-69 K/einio nigra AOAssíz, p. 27; 1870, p. 93.
867 Mmmc nigra (AGASsz); VERRJLL, p. 251; p. 93.

1959 Macropacustes grondis (CRAY): (200Kw p. 83.
1970 Meoma ventricosa grandis (CRAY); CIÁES¡-wR, p. 745.

Diagnasis: Test witb broad outline.Peristonebroad,periproctalmostcir-
cular. Distancefrom lower portionof periproctto adoral portionof subanalfas-
ciole usually lessthanIhe verticaldiameterof the periproct.

I)escription: Testwide andoval (total length 105.87 mm; total width 94.5
mm; high 48.85mm), anteriorly ernarginated;tbe posterior test contouris al-
most truncatedandoblique. Apical system anterior(nol 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. Formación San Marcos (Plioceno inferior), Isla Carmen, Golfo a!e 
California, Mexico. Colección Paleontológica (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, Gulfof 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 al1 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, betwéen 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 alrnost circUar (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 iin the Pdeontological Collection (under 
number UNAM-FI-3219) of the División de Ingéniería en Ciencias de la Tie- 
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Fra, FacultaddeIngeniería,UNAM. Cd. Universitaria, DelegaciónCoyoacán,

Méxcio D.F. 04510.
Holotype: Meoma grandis (=Meorna ventricosa grandis CRAY. 1851), The

Natural l-listory Museum,London,Cataloguenumber1949. 10.24.6.
Tvpe ¡acalia: Australia (locality takenfrom original label, the label no

longerexists.The speciesis WesternMexicanand the locality «Australia»is
thereforewrong (5. Halseypers. comm. 1996).The original materialwas not
labeled«Acapulco.Mexico» aspointedoutby CHLLR5HER (1970).

L)iscus-.sicnt: Thc oniy mentionof fossil Meoma of CarmenIslandw-asniade
by DL]RHAM (1950. p. 51, pl. 47. Hg. 1). Durham’sspecimenis crushedand
probablycorrcspondsto Meoma ventrtcosa grondis, because the principal fea-
turesof this speciesis present.Meorno ventricosa gronchis wasfound associated
with calcareousalgae,corals, bivalves(Pecten and Chione) andothersechi-
noici s.

Rec..ent distribudon: Species of the OrderSpatangoidalive on muddy and
sandyboítomsla aH occaus,exhibitinga wide batliymetricdistribution. froni
the intertidal zone,down to 5000 m (CHESIIER, ¡970). Meorna ventricosa is thc
rnost widelv distributedspeciesof brissid in Mexican waters:Meoma ventri-
cosct grandis CRAY, 1851 is distributed along the Mexican Pacific coastand
Meo¡na í.’entricoso s.s. is abundantin the Mexican CaribbeanSea.while Meo-
mo ventricoso grandi.s- is scarce within Mexican waters(CAso, 1949, 1983).
Their rbin tcst ¿mdborrowing babits¡nakethem difficult Lo collectandpreser-
ve usingconventionalsamplingmethods.As pointedout by DuRHAM (1951),
thc presenceof this speciessuggests,asthe presenceof the Pliocenefaunaas-

sociated,that dic fossil material was depositedin a «small local coast-line
embaynsents,similar to the small bays and other indentationsnow existing
along the Westernshoreof thc Gulf of California».

In Mexicanwaters it hasbeencollectedin PuntaArena,PuntaGorda,Cabo
San Lucas.Canal AngelesLo Punta Choco,BahíaSantaInés, BahíaConcep-
ción, Baja California: on the seawardside of Lagunade Yávaros,Sonora;Ba-

hía Tenacatita.Jalisco; RevillagigedoIslands,Colima; PlayaLasGatas,Zihua-
tanejoandAcapulco,Guerrero:BahíaTangola-TangolaandBahíaSantaCruz,
Oaxaca(CASO, ¡949, 1983).CLIESHER (1970) reportsit for (iulf of California:
Manzanillo,Colima; Acapulco,Guerreroand 1-luatulco, Oaxaca.This author
noticedthe presenceof this speciesin PuertoUtria, CoiombiaandGalapagos
Island. MÚRrIIENsEN (1951)¡nentionedthepresenceof the speciesin the Gulf
of Panama,outsideTortolita andTaboguilla Islands,atdepthsof 0.5-lO m.

Re,norks: During the lateEoceneto Mioceneperiod.the genusMeoma in-
habitedawide geographicrange,including New Zeland (Meorna tuberculoto

J’Olco,zl<,lc,gcc¿
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HUTFON, 1873),Java(Meomo declives [HERKLOTS]),andtbe Americas(Meoma
antillarum and Meoma clevei [COTTEAU]).The history of tbe genusis not
American,asmight beinferred from the distributionof Reeentspeciesbuthad
its beginningin the Europeanarea,aspointedout by CHESHER (1971).The ge-

nus becamecxtinct everywhereexceptin tbe Americasduring the Miocene.
Meomofrangilis CHESHER, 1970,that was consideredcongeneriewith Peri~-
neustes antillarum (COrrEAu) from theEoceneof the Caribbean,was finally a
closelyallied also to Meoma cadenati MADSEN, 1957 from the Recentof West
Africa.

CONCLUSIONS

Thisdiscoveryconstitutesanewfossil recordof Meoma ventricosa grundis
GRAN’, 1851 in the earlyPlioceneof MarcosFormationbedsfrom CarmenIs-
land. Gulf of California, Mexico. The sepecimenwasfound associatedwith
calcareousalgae,corals,bivalvesandotherechinoidsthatcorrespondsto a sha-
llow tropical sea.The fossil locality is inducedinto the recentdistribution of the
subspeciesin theGulf of California.
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