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EDITORIAL

Amigos lectores:

Aqui tenéis un nuevo ejemplar de Cidaris. Una
nueva revista que estoy seguro que encontrareis
muy interesante. Nuevamente hemos refundido
dos ejemplares en uno y espero que en no
mucho tiempo podamos volver a la periodicidad
semestral inicial.

El afio 2002 ha estado lleno de interesantes
acontecimientos que han hecho que el Grupo
Cultural Paleontolégico de Elche se encuentre a la
vanguardia de la paleontologia en la Comunidad
Valenciana, ocupando ademds un destacado lugar
en el ambito nacional.

Las gestiones que llevamos a cabo con los
responsables politicos del Ayuntamiento de
Elche. encaminadas a la creacion del nuevo

Musco Paleontologico de Elche (MUPE)
siguen una trayectoria imparable y en no mucho
tiempo esperamos que este espacio cultural

y de investigacion sea una realidad. De este
acontecimiento os haremos participes a todos
vosotros conforme vayan desarrollindose los
acontecimientos.

Durante este ano el Grupo Cultural
Palcontologico de Elche ha recibido tres réplicas
de esqueletos de dinosaurios (Deinonicus.
Tyranosaurus rex (craneo) y Chasmosaurus)

que formaran parte de la exposicion del

Museo Paleontolégico de Elche. Estas réplicas
contribuirdn a enriquecer y hacer mas amena la
futura exposicion Paleontologica.

Desde aqui os animo a que sedis parte activa de
esta revista y nos enviéis articulos y sugerencias
que contribuyan a fortalecerla y a consolidar su
distribucion en Espana, en la Union Europea y asi
como por otros paises del mundo.

Manuel Inesta Alcolea
Codirector




Trabajos originales

A proposito de Turanglaster nazkii Solovjev y Melikov, 1963
(Spatangoida, Micrasteridae), un nuevo equinido del Cretacico

Superior alicantino.

J.L. Garcia* y J. Lopez**

RESUMEN

En el presente trabajo estudiamos una rara
especie equinoiden, Turanglaster nazkii Solovjev y Me-
likov, 1963 citada \inicamente en el Creticico Superior
de Turkmenia y Azerbaijan y que ha sido recientemente
hallada en las lomas del Caspi (Alicante, Espaiia).

ABSTRACT

In the present work we are studying a rare echi-
noids species Turanglaster nazkii Solovjevy Melikov, 1963
only mentioned in the Upper Cretaceous of Turkmenia
and Azerbaijan and has been recently found in the hills
of Caspi (Alicante, Spain).

Key words: Turanglaster, Echinoids, Upper Cretaceous,
Alicante, Betic Ranges, Spain.

DESCRIPCION DE LOS EJEMPLARES

1.- Material: Cinco ejemplares recogidos
por uno de los autores (J.L. Garcia) en aceptable
estado de conservacion y en los cuales se pueden
observar todas las caracteristicas del género a
excepcion de la fasciola subanal en el que solo se
observaenunejemplar(CJILGAL21),losrestantes
carecen de esta debido, probablemente, a procesos
abrasivos.

2.- Yacimiento: Lomas del Caspi, (Alicante).
Solamente estd citado en el Campaniense de Tur-
kmenia, distrito de Turangla, Malyy Balkan y en
el Campaniense Superior de Azerbaijan, distritos
Shamkhor y Shamlar, (Solovjev y Melikov, 1963).
Holotipo (inico ejemplar hallado en Turkmenia)
depositado en el Karpinski Geological Museum
(U.R.S.S) Academy of Sciences conel N°2898/1.

*J. L. Garcia. Miembro del Grupo Cultural Paleontolégico de Elche.
Alicante
** J. Lopez Profesar de Biologia y Geologia del LE.S. “Pintor
RAFAEL REQUENA", Caudete (Alhacete) y miembro del Grupo
Cultural Paleontoligico de Elche. Alicante.
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Los tres ejemplares hallados en Azerbaijan se en-
cuentran depositados enel Institute of Paleontology
of the U.R.S.S. Academy of Sciences Azizbekov
Oil and Chemical Institute of Azerbaijan, Baku
con los N°2042/1, 2042/2, 2042/3.

3.- Edad: Campaniense Superior-Maastri-
chtiense Basal. (Nannozone CC23b-Sissingh s Zo-
nation, 1977; UCI17 - Burnett s Zonation 1998)

Han sido recogidos junto con especies per-
tenccientes al género Stegaster y algin fragmento
de crinoideo.

4.- Sistemdtica: Turanglaster nazkii es
un pequeiio equinoideo perteneciente al orden
Spatangoida, suborden Micrasterina, familia Mi-
crasteridae.

5.- Determinacion:

a) Dimensiones de los ejemplares (distancias en
mm.).

Excentricidad

Relacion del apex

L A H L/A L/H (X/L

CJLG AL20 21 20 19 1.05 1.11 048
CILG AL21 21 22 22 095 | 0.95 0.43
CILG ALL22 20 20 18 1.00 1.1 045
CILG AL23 23 23 20 1.00 .15 043
CILG AL24 20 20 19 1.00 1.05 040

L (longitud); A (anchura); H (altura); X (distancia del apex
al borde anterior).

b) Forma.

Caparazén con perfil subglobuloso, dpex
coincidente conelsistema apical y mdximaanchura
a nivel del tercio anterior. Cara superior elevada,
dilatada en su parte anterior y sensiblemente mds



cstrecha en la posterior. Cara inferior convexa.
Cara anterior redondeada, con surco frontal que
sc extiende muy tenuemente desde ¢l dmbito hasta
cl peristoma. Cara posterior truncada verticalmen-
te.

c) Sistema apical.

Elsistemaapical solo visible enel ejemplar
(CJLG AL24), ocupa una posicion subcentral, es
compacto, de tipo etmofracto. presentando cuatro
grandes poros genitales. (Figs. Ay B)

d) Ambulacros.

Ambulacroimpar superficial adapicalmen-
te aunque muy ligeramente hundido en la proximi-
dad del peristoma con pares de poros pequeiios y
dispuestos de manera oblicua. Ambulacros pares
superficiales. Todos los ambulacros estrechos,
con zonas poriferas estrechas, poros pequeiios,
redondeados y dispuestos por parcs oblicuos que
desembocan ¢en tenues depresiones bucales con
poros situados en la peripodia. (Figs. F y K)

¢) Tubérculos.

Tubéreulos primarios pequeiios crenulados,
perforados, ligeramente hundidos y dispuestos
irrcgularmente portodo el caparazon. Granulacion
fina intertubercular abundante.

) Peristoma.

Peristoma pequeiio, de circular a subpenta-
gonal, inframarginal, muy cercano al borde anterior
y no labiado. (Fig. D)

¢) Periprocto.

Periprocto supramarginal, circular, aproxi-
madamente tres veces mayor que cl peristoma y
alojado en la parte alta de la cara posterior. (Fig.
E)

h) Plastrén.

Plastron anfisterno con placa labral cn
contacto con las dos esternales adyacentes. (Figs.
G.H,1yl)

i) Fasciolas.

Fasciola subanal atipica, ocupando buena
parte de la cara inferior. (Figs. Ay C)

Cidaris

DIFERENCIAS CON OTRAS ESPECIES.

Muy similar a Ovudaster se diferencia de
este en su aspecto mucho mas globular y en la
forma de la fasciola subanal. Parccido a Coraster
y Orthaster diferencidndose del primero en que
no posee fasciola peripetalilcra y si subanal, y del
segundo, ademads, en que tiene cuatro gonoporos
Y No tres.
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a) Cara superior b) Cara inferior ¢) Cara lateral

d) Cara anterior ¢) Cara posterior
Figuras CJLG AL20

A%

L

Figura B Figura C
Figura D Figura I Figura FF
Figura G Figura H Figura l FiguraJ Figura K
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Revisiones y trabajos originales

A SHORT HISTORICAL VIEW OF DINOSAUR EXTINCTION

THEQRIES

UNA BREVE VISION HISTORICA DE LAS TEORIAS SOBRE
LA EXTINCION DE LOS DINOSAURIOS

Mario Garcia Bartual * *#*

RESUMEN

Los primeros investigadores sobre dinosaurios
apuntaron que su extincion se pudo deber a un cambio
en la composicion atmosférica. Durante el intervalo de
1910 a 1940, las teorias sobre Ia extincion dinosauria
se basaban fundamentalmente ¢n ¢l neolamarckismo
liderado por la escuela norteamericana. El auge del
neodarwinismo a partir de 1940 favorecio la interpre-
taciéon gradualista, Tanto las hipétesis teleolégicas como
las gradualistas revelan una concepeion peyorativa en
el disefio corporal dinosaurio. A comienzos de los afios
70 se habian sentado las bases para considerar que la
extincién mesozoica podia haber sido provocada por un
acontecimiento extraterrestre. El trabajo del Grupo de
Berkeley ha abierto un nuevo paradigma en las ciencias
de la Tierra.

ABSTRACT

The first scholars dealing with dinosaurs sug-
gested that their extinction occurred due to a change
in the atmospheric composition. During the interval of
1910-1940, dinosaur extinction theories basically were
based in the ncolamarckism leaded by the American
school. The rise of the neodarwinism since 1940 favored
the gradualist interpretation. Teleological and gradualist
hypotheses reveal a misconception of the dinosaur body
design. At the beginning of the 70 s the basis to consider
the mesozoic extinction as result of an extraterrestrial
event were made. The Berkeley team has opened a new
paradigm in Earth Sciences.
Keywords: Dinosaurs, extinction, bolide impact, Catas-
trophism, Cretaceous
Palabras clave: Dinosaurios, extincion, impacto meteo-
ritico, Catastrofismo, Creticico

“It is not fantastic to consider the likelihood that an ex-
tra large impact affected this planet some sixty million
vears ago. No human being was here to sce it, or study it
with radar. But just such extinctions occurred, and just

= Grupo de Investigacion de Teenologia Mecdnica vy Avqueomaierialia,
Facultad de Ciencias Quimicas, Universidad Compluiense, 28040
Madrid.

*= Grupo Cultural Paleontolsgico de Elche. Avda. Corts Vulencianes., 5.
03203 Elehe i Alicame).
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such survivals occurred, at the end of the Cretaceous, as
would be expected to occur as the result of impact from a
planetesimal or an extra large shower of meteorites.
May we not take thisinto consideration as possibly having
been the doom of the dinosaurs?”

(M. W. De Laubenfels, 1956)

INTRODUCTION

Since the Alvarez hypothesis (Alvarez ct
al., 1980) a new geological paradigm has been
developed regarding the terrible effects of bolide
impacts on Earth (Stothers and Rampino, 1990;
Gehrels, 1999; Rampino, 2003). But the Alvarez
hypothesis also provided a pathway to solve “an
outstanding mystery of the geological record”
(Russell, 1979): the end of the Dinosaurs. In this
paper I will make a short review of the previous
theories proposcd, using a historical background.
Adctailed recompilation of the innuinerable idcas
about dinosaur extinction will take a very long
work. So, I will consider mainly the most important
suggestions formulated by different scholars (with
aspecial reference to dinosauriologists) along the
time.

FIRST IDEAS

The first palcontologists dealing with the
study of Dinosaurs also proposed a possible cause
for their extinction. The Great Reptiles scemed (o
have been majestic beings that in a time ruled the
Earth and their disappearance was an intriguing
question. Mantell (183 1) ina poem, full of political
intentions, suggested their extinction by means
of “a great revolution destroyed the whole race,
and refined earth and air, and then men took their
place™. In despite of its ironical and festive way:
thisis. probably. the first historical reference about
dinosaur extinction. [tis catastrophist and reflects
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Cuvier s ideas about the dynamics of revolutions.
Some years later, the artifice of the taxon Dinosau-
ria, Richard Owen (1842), made his own proposal.
Following Mantell s suggestion, Owen focused
in the atmospheric content, though his argument
is more environmentalist. Owen imagined that
the environmental conditions were specifically
favorable for oviparous quadrupeds. Due to the
great abundance of reptiles and the absence of
important mammals, the mesozoic atmosphere
should be deficient in oxygen content. Owen su-
ggested that the cold-blooded and less-energetic
reptiles should need less quantity of oxygen than
the warm-blooded mammals. So, Owenspeculated
about an “invigorating” of the atmosphere with
more oxygen that should transform the Earth in a
place non-habitable for Dinosaurs together with
the giant marine reptiles and the flying pterosaurs.
Owen s reasoning is clearly tautological, though
is the first in arguing an environmental change.
The existence of episodes reflecting life
crisis along the Phanerozoic, was rapidly recog-
nized by paleontologists. John Phillips (1860) in
his classical book Life on the Earth, recognized
the importance of the great extinctions at the end
of the Permian and the Cretaceous systems. In
an illustration representing life diversity versus
time, Phillips observed two main moments of de-
creasing diversity coinciding with Paleozoic and
Mesozoic ends. He interpreted those episodes as
real crises in the history of life. But his diagram
clearly reflects that the declining of paleozoic and
mesozoic faunas were gradual in its nature. The
uniformitarism promulgated by Charles Lyell
(1830-1833) had obtained its hegemony and, from
this perspective, mass extinctions played a mini-
mal role in the declining and appearance of new
faunas. They were, by far, accelerated episodes of
a process that begun long time ago.
This perspective dominated the paleontological
view. And of course, in the case of Dinosaurs, it
was the argument with more tradition forexplaining
itsextinction: a progressive environmental change
and a gradual declining of taxa. A focusing that
has been also used for explain other main crises
in the history of life (Erwin, 1993; Hallam and
Wignall, 1997).

THE TELEOLOGICAL APPROACH

But the intrinsically fascination of Dino-

saurs developed a lot of new theories specifically
conceived for them, forgetting in many cases that
Dinosaurs did not died out alone. These sets of
theories were proposed during the rise of the neo-
lamarckism as an alternative to natural selection
during the previous years of the Modern Synthesis
(Bowler, 1983); a period were the view of evolution
was dominated by the assumption of preordinated
patterns. Most of them can be grouped basically
in two main approaches:

PALEOPATHOLOGICAL

A focusing where genetic and metabolic
disorders, illness and injuries, are more powerful
than the adaptive response of the group. Franz
Nopcsa was his most prominent defender. Nopcsa
was obsessed with the endocrinology response
as a mechanism of lamarckian changes (Nopcsa,
1930). In his view, a great amount of cartilage
was necessary for growth to huge size; the in-
creasing function of the hypophysis (pituitary
gland) caused gigantism, acromegaly and excess
of thickening and overgrowth of limb and facial
bones. This pathological condition led to a “low
power of resistance”, “a reduction in their sexual
functions”, and their huge size, a shortage of food
(Nopcsa, 1911; 1917). Moodie (1923), following
this pathological vision, argued that an amount of
joint and infectious disease reached its maximum
in late Cretaceous.

Orthogenetic

The basis of Phylogeronty (evolutionary
driftover senescent overspecialization), can be out-
lined in the racial senility theory of Alpheus Hyatt
(1893; 1897). In this conception, the mechanism
of use-heredity could lead to some unfavorable
conditions that would stimulate the loss of advanced
features and start the regression to more primitive
forms (Hyatt, 1896). Arthur Smith Woodward
gave an early account. He argued that the great
spinescence, excess growth, and loss of teeth of
the late Cretaceous dinosaurs were evidences of
racial senility (Woodward, 1910). In Woodward s
conception there is an internal predisposition of
the taxon non-dependent of the environment. The
American dinosauriologists, however, establis-
hed the basis for an environmental orthogenesis.
Edward Drinker Cope, argued the lamarckian
acquisition of characters due to a process he called
kinetogenesis: the natural movements of animals

Cidaris



aided in the alteration and development of moving
parts. Richard Swan Lull used this concept, but
he remarked that Cope s kinetogenesis lacked of
experimental evidences to prove the mechanism
of hereditary use (Lull, 1917). In his work of 1924
devoted to dinosaurian climatic response, Lull
affirmed that grotesque animals such as Stegosau-
rus were advocated, by its own nature, to a rapid
extinction as a result of the deadly consequences
of racial disease (Lull, 1924). Following Nopcsa s
previous argument, Lull claimed that the disordered
growing of some structures could be the outcome
of a hyperactivity of the pituitary gland provoked
by the absence of some chemical elements in the
diet, such as iodine.

THE GRADUALIST FOCUSING

The neodarwinists rejected racial senility
and focused on environmental change, dinosaur
physiology (Colbert et al., 1946) and patterns of
diversity and extinctions (Newell 1952; 1967).
Dinosaur extinction was considered by the unifor-
mitarism orthodoxy as a gradual episode close re-
lated with major environmental geological change
(vulcanism, oceanic and topographic oscillations,
atmospheric change, climatic change, etc). But
for the gradualists, as Simpson (1983) remarked,
mass extinction were complex phenomena and
the result of numerous and intricate interactions
among the organisms and between organisms and
their environment, which causes are hard difficult
to understand.

Teleological and gradualist theories were
made during a broad period of time: 1910-1970.
In many of these works no serious study of the
pattern of events at the K/T boundary were made.
That is because Michael Benton (1990) calls this
period the “Dilettante Phase”. A summary of these
ideas can be found in Jepsen (1964) and clearly
reflects the state of confusion that prevailed at
that moment. Despite of the speculative nature of
many of these ideas, the dilettante approach had a
negative effect in the paleontological community
especially among the dinosauriologists who began
to consider dinosaur extinction as a non-serious
topic for a scholar. This point of view was clearly
reflected by English dinosauriologist Alan Charig
(1979) when he expressed his interest on dino-
saurs origins; a much more important topic and
with clearer evidences than the uncertain cause of
Cidaris

their extinction. Furthermore, both views reveal
an intrinsic message in their conceptions: the
old-fashioned Dinosaurs were too compromised
with a certain environment o with certain phyletic
baggage and their poor capacity of adaptation and
their clumsiness led them to extinction. There is
also a negative preconception of dinosaur body
design. Reiterated claims were made in this sen-
se; dinosaurs had small brains (Raymond, 1939),
they had a poor threshold taste for detecting toxic
and lethal alkaloids (Swain, 1976), etc. Dinosaur
extinction theories clearly reflect more than fifty
years of prejudices.

CATASTROPHISM VINDICATED

Only few paleontologists seemed to be
unsatisfied with the gradualistic explanation.
Schindewolf (1954; 1962) studying the end-Per-
mian sedimentary record of Salt Range (Pakistan),
rejected Newell s(1952) regression hypothesis and
suggested that the Permian extinction was caused
by the sudden bombardment of the Earth by cosmic
radiation from a nearby surpenova. Schindewolf
felt back on the supernova s theory because he
found inexplicable the suddenness and intensity of
the mass extinction by other means (Raup, 1986).
Dinosauriologist Dale Rusell began, as well, a
detailed study of the K/T fossil record and the
late Cretaceous dinosaur diversity (Rusell, 1971).
Rusell reach the same conclusion as Schindewolf:
there wasn t a fine gradualist explanation for the
K/T mass extinction and the sudden disappearing
of dinosaurs. He, consequently, argued fora cosmic
event using Schindewolf s supernova hypothesis
(Rusell, 1979; Rusell and Tucker, 1971), after rea-
ding the previous work of Terry and Tucker (1968)
and learning about Shklovsky sastrophysical work
(Shklovsky, 1969).

THE IMPACT THEORY

In the 1930s the first three Earth-crossing
asteroids were discovered. In late October 1937,
the asteroid 1937 UB Hermes passed so close to
the Earth that even some astronomers envisaged
the possibility of collision. These facts lead to the
eminent meteoriticist Harvey Nininger to suggest
that impacts by such objects must occur form time
to time with terrible consequences (Nininger,
1942). Influenced by the crossing asteroids, the
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Tunguska event and the works of Nininger, pa-
leontologist M. W. De Laubenfels (1956) appears
to have been the first to link dinosaurs extinction
with a meteor impact. De Laubenfelds argued that
a brief global heating after the impact of a large
asteroid would boiled most of the ocean realm,
killing large exposed animals and producing glo-
bal fires. But De Laubenfelds theory did not get
much attention because he couldn t provide any
geophysical data and he was not able to envisage
an interconnected series of multiple global effects
from an event of such kind (the concept of Nuclear
Winter didn texist yet). The first study linking big
impacts with physical evidence in the geological
boundaries came from the work of Urey (1973),
showing that some tektites have radio-dating ages
concordant with those major events. Urey argued
that the boundaries were caused by massive comet
impacts and suggested that tektites in the K/T
boundary could be found some day.

Unlike previous decades, in the middles 70 s there
were good reasons to consider a catastrophic event
for mesozoic extinction. The arguments didn t
stand in mere lucubrations; Dale Rusell had done
detailed studies of the mesozoic record and Harol
Urey had provided physical evidences that, if it
were taken into account, it could have accelerated
the course of the events

THE ALVAREZ HYPOTHESIS

At the end of the 70 s the supernova hypo-
thesis was a firm alternative for explaining the
K/T extinction, in contrast to uniformitarism. The
Berkeley Group supported it in their first studies
(Alvarezetal., 1979). Likewise, Jan Smit initially
considered it as the most probable explanation
(Powell, 1998). But it was soon rejected due to the
high iridium levels and isotopic composition and
the absence of Plutonium-244 at the K/T layers.
Finally, the bases for a new paradigm in Earth
Sciences were established in the Science paper of
1980. The Berkeley study (Alvarez et al., 1980)
was received with skepticism and certain sarcasm
by most of the paleontological community (Gould,
1985). There are diverse reasons that could explain
the reticence:

Alvarez s theory invokes an exceptional
event, far away from the traditional gradualist
view of paleontology favored by neodarwinism
and Lyellian uniformitarism (Raup, 1988)
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The previous dilettante approach didn t
contribute at all. Paleontologists were tired of
spectacular ideas

The arrogance of Luis Alvarez (1983) tothe
criticism made some paleontologists toclose ranks
[e.g. Bob Bakker sstatement, Browne (1985)]. His
later virulent reaction didn t contribute to make a
mutual consent, Browne (1988)

Afterthisstudy, subsequentresearches have
demonstrated the validity of the Berkeley model
and its application to other geological boundaries
(Dypkiv et al., 1996; Bice et al., 1992; Alvarez,
1987). However, during most part of the time the
attitude of the paleontologists has been reticent,
proving to be one of the most conservative scien-
tific groups. The strategy of the paleontologists
has been an example of obstinacy with two clear
stages:

When the first isotopic analyses showed
some discrepancies and the presence of iridium
could been partially explained by volcanic activity,
they took part for this side.

When the evidences of a clear impact were
overwhelming and the magnitude of the catastro-
phe was conspicuously evident, they argued that
Dinosaurs were fading out much earlier than the
impact event (Sloan ct al., 1986).

Conclusions

Traditionally, dinosaurextinction has been
explained using two basic models: one lamarckian
supporting the existence of preordinated patterns
and racial senility; and another gradualist basing
its pattern in the complex interactions of the orga-
nisms with the environment assuming the modern
global biota distribution (Kauffman, 1988).

The paleontological studies of Schin-

dewolf and Dale Ruscll along with the supernova
hypothesis constituted a serious alternative to the
gradualist model. But this idea was only fairly
acknowledged in the astrophysical field.
Unlike the previous neocatastrophists works, the
Alvarez study generated a great scientific debate
from the first time; maybe because of the great
amount of physical data provided and the predictive
model that it implied.

When the Berkeley paper took the field it
didn treceive a good welcome by mostdinosaurio-
logists. But Dinosaurs and Catastrophysm have a
long historical tradition since Mantell searly days.
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Twenty-three years after the Alvarez hypothesis,
the impact theory seems to be a new paradigm in
the Earth Sciences. An idea that should pleased
Georges Cuvier.
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Trabajos originales

LEIOPEDINA MOLINAI SP.NOV., UN NUEVO EQUINIDO
DEL EOCENO DE ALICANTE.

C. Sillero.*

ABSTRACT

Leiopedina molinaiis described as a new species
of the genus Leiopedina. It is from Eocene near Busot
(Betic Cordilleras, Alicante, SE of Spain). It is characte-
rized by big size, high and subconical morphology. Pore
zones with adapical pore outermost, preceding to inner
sideby 3 vertical series of small tubercles, well established.
Interambulacre plates with only primary tubercles at the
outer side. Large primary tubercles arranged in vertical
series, on the interambulacre plates center only.

RESUMEN

Se describe Leiopedina molinai, una nueva es-
pecie del género Leiopedina. Procede del coceno cercano
a Busot (Cordilleras Béticas, Alicante, S.E. de Espaiia).
Se caracteriza por su gran tamaio y su forma elevada
v subconica. En las zonas poriferas, los pares de poros
externos (adapicales) se preceden, hacia el lado interno
de la placa ambulacral, por 3 pequeiios tubérculos que
forman hileras longitudinales bien definidas. Placas
interambulacrales con tubéreulos primarios solo en el
lado externo. Unicamente los tubérculos situados en el
centro de la placa forman una serie longitudinal.

INTRODUCCION

El género Leiopedina Cotteau, 1866 (Pedi-
noida, Pedinidae) no ha sido citado hasta hoy en el
eoceno alicantino. Recientemente, se han hallado
dos especimenes similares, de este género, en el
eoceno cercano a Busot (Alicante), cuyo estudio
ha permitido la identificacion de una especie nue-
va.

DATOS TAXONOMICOS Y POSICION ESTRA-
TIGRAFICA

El holotipo (fig.1) estd depositado en el Museo de

*Avda. Oscar Espld, 35 - esc. 7. 2% izq. 03007 Alicante.

Kev words.- Echinoids, Leiopedina, New Taxon, Eocene, Alicante, Betic
Cordilleras.

Cidaris (2002, Enero-Julio). 21-22: 21-24

Figura 1

Paleontologia de Elche con el n°. GCPE-CI966. El
paratipo, encontrado con posterioridad, se encuentra
registrado con el n°. GCPE-CI967. Ambos proceden
del eoceno de Busot, provincia de Alicante, Hoja
n’. 847 (Villajoyosa) . Se trata de una formacion de
margas, biocalizas y areniscas enestructurasinclinal,
que hansido atribuidas al Eoceno Inferior (Ilerdiense-
Cuisiense), Luteciense y Priaboniense. Aunque no ha
podido establecerse con exactitud el estrato de origen,
ambos ejemplares se han encontrado asociados a fau-
na del Eoceno Medio: Assilina exponens (Sowerby),
Nummulites millecaput Boubée, Rotularia spirulaea
(Lamarck), Ditremaster nux (Desor), Schizaster
vilanovae Cotteau, Prenaster alpinus Desor, Sismon-
dia occitana (Defrance), Clypeaster solanoi Cotteau,
Echinolampas spp. Echinanthus spp. 'y fragmentos
de otros equinidos no identificados.
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RAZON DEL NOMBRE

El nombre estd dedicado a D. Antonio
Molina, descubridor de ambos ejemplares e infa-
tigable estudioso de los equinodermos fosiles de
Alicante.

DIAGNOSIS

Leiopedina de gran tamano y forma muy

elevada y subconica. En las zonas poriferas, los
pares de poros externos (adapicales) se preceden,
hacia el lado interno de la placa ambulacral, de 3
pequenos tubérculos que forman hileras longitu-
dinales bien definidas.
Las placas interambulacrales contienen tubérculos
primarios solo en el lado externo, de los cuales,
unicamente los situados en el centro de la placa
forman una serie longitudinal.

DESCRIPCION

Ambos especimenes, de similar tamano,

se encuentran deformados en sentido transversal
por aplastamiento. A pesar de ello, la perfecta
conservacion de algunas dreas ambulacrales e
interambulacrales, especialmente en el holotipo,
permite suestudioy definicion con ciertaseguridad.
Unicamente, es imposible establecer las caracte-
risticas anatomicas de la region del peristoma y
del periprocto.
Las dimensiones y la morfologia general, han
sido calculadas con aproximacion tras un estudio
detallado de las placas del caparazon. teniendo en
cuenta la curvatura de las zonas no modificadas
del mismo y las dimensiones de los ambulacros
e interambulacros. Con este fin, se ha realizado
una reconstruccion por ordenador mediante el
programa informitico Coreldream3D version 7.0
. Para la insercion de la textura externa se ha uti-
lizado el programa Corelphoto-paint 7.0 (paquete
Coreldraw 7.0).

Descripcion del holotipo.- Ejemplar de
gran tamano (110 mm. de altura y 80 mm. de
diametro transversal a nivel del ambito) y forma
muy elevada y subconica, con la base estrecha y
sensiblemente plana: de contornos suavemente
redondeados y con la cispide en forma de punta
roma. El aspecto general le hace semejarse a un
melon o a un balon de rughy (Fig.2).
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Figura 2

[Los ambulacros son relativamente anchos
y rectos y estdn compuestos por numerosisimas
placas (mds de 100), muy estrechas. A nivel del
ambito, cadaambulacro tiene, aproximadamente, la
mitad de anchura (18 mm.) que las dreas interam-
bulacrales (32 mm.). A su vez, las zonas poriferas
tienen la mitad de la anchura del ambulacro y no
estan deprimidas (Fig. 3).

Fioura 3

Poros redondos, dispuestos por pares y
formando tres hileras longitudinales regulares.
Cada par de poros, dentro de la misma placa am-
bulacral, no se halla en la misma Iinea horizontal:
LLos mds externos son los superiores (adapicales);
los pares de poros de la hilera mediana estdn mas
proximos a los internos, que son los situados en
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un plano mis inferior. El par de poros externo se
encuentra en la misma linea horizontal que el par
de poros mds interno (inferior) de la placa ambu-
lacral suprayacente (Fig.4).
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Figura 4

Lazonaporiferade cada placaestddividida
en tres partes superpuestas, separadas por suturas
onduladas muy nitidas. La porcién superior, que
conticne el par de poros externos, se continia hacia
el lado interno, en la mayor parte del caparazon,
por tres pequeiios tubérculos de igual tamaiio que
forman, conlos de otras placas, otras tantas hileras
longitudinales muy regulares. Unicamente, pueden
existir dos tubérculos hacia la porcion apical y
hasta cuatro conforme nos aproximamos a la basc.
La zona media posee, adyacente al par de poros
y hacia el lado interno, un pequefio tubérculo que
forma también una hilera longitudinal estable
con los de las placas adyacentes. No existe sutura
alguna que separe esta zona media de la porcion
interna, no porifera, de la placa ambulacral. La
zona inferior, estrecha, estd limitada por suturas
onduladas, terminando hacia su lado interno por un
ensanchamiento donde se encuentrael par de poros
interno. Adyacente al poro mds interno ain puede
observarse un tubérculo diminuto que, con los de
otras placas, forma una hilera longitudinal.

En la zona no porifera, cada placa am-
bulacral posee un tubérculo de gran tamaiio,
ligeramente escrobiculado y perforado, dispuesto
andrquicamente, de tal manera que no forman
series longitudinales, aunque exista cierta ten-
dencia a situarse en el lado externo, préximo a la
zona porifera. El resto de la placa estd recubierta
Cidaris

de granulos y tubérculos de pequeiio tamaiio, en
nimero de 2-3, dispuestos arbitrariamente.

Los interambulacros son muy anchos y
lisos. Cada placa interambulacral se corresponde
aproximadamente con dos placas ambulacrales.

En la porcion media de la placa interam-
bulacral, existe un tubérculo de gran tamafio, lige-
ramente escrobiculado, similar a los de las placas
ambulacrales, que forma una hilera longitudinal
con los de las placas vecinas. Ademds, la mitad
externa de cada placa, limitada por esta hilera
longitudinal, esta ocupada por otros tubérculos
similares, aunque de tamaiio diferente, dispuestos
de manera relativamente andrquica, sin formar
series longitudinales o transversas bien definidas,
menos numerosos conforme nos aproximamos al
vértice del caparazon (Fig. 3). En esta porcién
adambulacral se encuentra ademas una granulacion
fina, poco abundante, dispersaentre los tubérculos.
Por el contrario, la zona interna de la placa esti
completamente libre de tubérculos, pero ocupada
por una densisima granulacién miliar. Estos gra-
nulos estdn dispuestos en series transversales bien
definidas.

OBSERVACIONES

El género Leiopedina Cotteau, 1866, esta-
blecido sobre unejemplarinicialmente incluidoen
Codechinus (Codechinus tallevignesi Cotteau, in
Cotteau y Leymerie, 1856), agrupa a un niimero
escaso de especies propias del Eoceno Medio y
Superior, que se caracterizan por su gran tamaiio
y su forma redondeada, acuminada o subcénica.
Sus zonas poriferas, rectas, son anchas y poseen
pares de poros dispuestos en arcos oblicuos de 3
por cada zona porifera, dispuestos en secuencia
inversa (los adapicales los mas externos), for-
mando 3 series verticales muy bien definidas. Los
interambulacros poseen dos hileras de tubérculos
dispuestos en el centro de las placas. El aparato
apical es estrecho y anguloso en los bordes. El
peristoma es pequeiio y subcircular.

Los ejemplares descritos con anterioridad
poseen caracteres diferenciales lo suficientemente
notorios como para definir una nueva especie de
este género. En efecto, se diferenciade Leiopedina
tallavignesi(Cotteau, in Cottcau y Leymerie, 1856),
por su mayor tamaiio y su forma notablemente
mas elevada, coniforme. La distribucién de los
tubérculos en los ambulacros es notablemente di-
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ferente, siendo esta diferencia mds acusada a nivel
de los interambulacros, observandose tinicamente
dos hileras de tubérculos en L. rallavignesi, que-
dando desnudo el resto del interambulacro. Esto
ocurre también, de manera constante, en Leiope-
dina vicentiae (Laube,1868), probablemente una
variedad de L. rallavignesi y en Leiopedina picta
(Laube, 1868), ambas incluidas primitivamente en
el género Chrysomelon Laube, 1868. Sinembargo,
en la especie descrita, toda la zona externa de cada
una de las placas interambulacrales estd ocupada
portubérculos, dispuestos de manerarelativamente
andrquica excepto el tubérculo central.

Leiopedina samusi Pavay,1871, conserva
la mayor parte de los caracteres del género pero, a
causa de que los pares de poros externos son alarga-
dos, Lambert (1910) cre6 conellaun nuevo género:
Loriolipedina, siendodenominada formalmente la
especie Loriolipedina alpina Lambert,1910.

Finalmente, Leiopedina edwardsi (Forbes,
1852), del Eoceno Medio de Inglaterra, tiene un
tamaiio sensiblemente inferior y una forma mas
aplastada. Los tubérculos, tanto los de las dreas
ambulacrales como los de las interambulacrales
son notoriamente prominentes.
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Trabajos originales

VENTA DEL MORO, UNO DE LOS PRINCIPALES
YACIMIENTOS DE VERTEBRADOS TERCIARIOS DE LA

PENINSULA IBERICA

Plini Montoya, Juan Abella, Borja Figueirido y José V. Benavent*

INTRODUCCION: CARACTERISTICAS E
IMPORTANCIA DEL YACIMIENTO

El yacimiento paleontolégico de Venta del
Moro (Valencia) es uno de los que posee un mayor
interés cientifico y patrimonial de la Comunidad
Valenciana, hecho que podemos hacer extensivo
a la Peninsula Ibérica. Dentro del marco cronolé-
gico del Terciario, se sitiia en la dltima etapa del
Mioceno (Messiniense, o Turoliense superioren la
escala continental), y los datos paleomagnéticos y
faunisticos le confieren una antigiiedad entre 5,5 y
5.8 millones de afios. Se trata de una de las escasas
localidades del Viejo Mundo con una asociacién
fésil abundante tanto de micro como de macro-
vertebrados continentales de este lapso temporal.
Los sedimentos que componen el yacimiento
son también muy ricos en fésiles dc plantas, asi
como de moluscos (terrestres y acudticos) y otros
invertebrados. Por tanto, su estudio presenta un
gran interés para el conocimiento de la sucesion
de faunas y floras durante el transito Mioceno-
Plioceno en el drea mediterranea occidental.

Fue dado aconoceren 1969 por el profesor
Fernando Robles, paleontélogo del Departamento
de Geologia (Areade Paleontologia) de la Univer-
sitat de Valencia, a partir de informacion facilitada
por unos alumnos.

Aproximadamente desde 1970 hasta 1980
fue excavado por un equipo del Museo Nacional
de Ciencias Naturales de Madrid, dirigido inicial-
mente por Emiliano Aguirre y, posteriormente,
por Jorge Morales. Las colecciones procedentes
de estas primeras campaiias se hallan depositadas
principalmente en la mencionada institucion, de-
pendiente del Consejo Superior de Investigaciones

*Departament de Geologia, Area de Paleontologia, Universitat de
Valéncia, Dr. Moliner 50, 46100 Burjassot
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Cientificas, aunque una seleccidn de piezas puede
contemplarse en las vitrinas del Museo de Ciencias
Naturales de Valencia. Ademis, también hay una
coleccion de los primeros materiales recolectados
en cl Institut Paleontoldgic Miquel Crusafont, de
Sabadell.

En el otofio de 1995 se reemprendieron
las excavaciones en este importante yacimiento,
realizindose campaiias anuales de forma ininte-
rrumpida hasta el dia de hoy, por parte del De-
partamento de Geologia (Area de Paleontologia)
de la Universitat de Valéncia, en colaboracion
con el Museo Nacional de Ciencias Naturales, y
subvencionadas por la Conselleria de Cultura i
Educacid, de la Generalitat Valenciana y también,
inicialmente, por la ya desaparecida Institucio
Valenciana d Estudis i Investigacié (IVEl). Las
colecciones de fosiles recuperadas en estas nuevas
campaiias se encuentran depositadas en el Museu
de Geologia de la Universitat de Valéncia.

Un dato revelador de la gran importancia
cientifica del yacimiento de Venta del Moro es
que en €l se han descrito hasta la fecha cuatro
nuevas especies de grandes mamiferos: el oso
Agriotheriumroblesi Morales y Aguirre, 1976, los
bévidos Tragoportax ventiensis (Morales, 1984)
y Parabos soriae Morales, 1984 y el camélido
Paracamelus aguirrei Morales, 1984,

El yacimiento ha sido designado Punto de
Interés Singular en el Mapa Geocientifico de la
Provinciade Valencia, elaborado porla Diputacién
Provincial de Valencia, Universitat de Valéncia y
Universidad de Cantabria, y asi aparece recogido
encl catdlogo de los Lugares de Interés Geolégico
de la Provincia de Valencia (Robles er al., 1983).
Por supuesto, también forma parte del inventario
que integra la Carta Paleontoldgica de la Comuni-
dad Valenciana, promovida por la Conselleria de
Cultura i Educacié de la Generalitat Valenciana.

17



FORMACION DEL YACIMIENTO Y ORIGEN
DE SU PECULIAR ASOCIACION DE MAMI-
FEROS FOSILES

Los sedimentos que forman el yacimiento
paleontoldgico de Venta del Moro se depositaron
en el borde de una antigua laguna. Un régimen cli-
madtico fuertemente estacional, con alternancia de
épocas de lluvias y de sequia, provocaba cambios
en el nivel de las aguas, habiéndose detectado en
la secuencia sedimentaria etapas de desecacion.

Especialmente en las épocas de sequia,
alrededorde la mermadalagunadebié concentrarse
una gran cantidad de animales, constituyéndose
como lugar idéneo para la caza por parte de los
carnivoros. Los restos esqueléticos, cubiertos por
los sedimentos aportados en una nueva etapa de
crecida, se han conservado en forma de f6siles
que nos permiten conocer la composicion de la
antigua comunidad faunistica.

En la época en que se formd el yacimiento
de Venta del Moro (Messiniense, es decir, el 1l-
timo piso del Mioceno), la Tierra estaba atrave-
sando una etapa de glaciaciones que causaron el
descenso global del nivel de los mares. Ademas,
se producian movimientos tectonicos fruto del
acercamiento de las placas africana y eurasidtica.
Como consecuencia de ambos procesos quedd in-
terrumpida la conexion entre el mar Mediterraneo
y el océano Atlantico, lo cual parece que provocé
uno o varios episodios de desecacion parcial del
Mediterrianeo (la llamada crisis de salinidad), fa-
cilitindose migraciones faunisticas entre Europa,
Africa y Asia.

La consecuencia de este fendmeno queda
bien patente en Venta del Moro, con el hallazgo de
mamiferos procedentes de Africay Asia, que nunca
antes habian vividoenel continente europeo, como
es el caso de los hipopétamos o los camellos.

LA FAUNA DE VENTA DEL MORO

La lista faunistica conocida hasta el mo-
mento se compone de mds de 70 especies. Asi,
por ejemplo, se han recuperado abundantes restos
fosiles de ostricodos (al menos 3 especies), mo-
luscos (mds de 20 especies), peces (al menos 2
especies), cocodrilos (posiblemente 2 especies),
tortugas (3 especies), otros reptiles, algin resto
de ave, insectivoros (4 especies), conejos (2 es-
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pecies), ratas y ratones (4 especies), hamsters (3
especies), lirones, puercoespines y castores, cada
uno de estos tres dltimos grupos representado por
una sola especie. Ademds, en las dltimas campa-
flas de excavacién se han identificado trazas de
la actividad de insectos sobre hojas fésiles. Pero
sin duda los fésiles mis llamativos corresponden
a grandes mamiferos (25 especies), entre los que
destacan carnivoros (osos, tigres de dientes de
sable, linces primitivos, hienas, cdnidos, mustéli-
dos), rinocerontes, caballos triddctilos, elefantes
del grupo de los mastodontes, jabalies primitivos,
hipopétamos, camellos gigantes, dos especies de
ciervos y varios tipos de bovidos, entre los que se
encuentrael antecesor de los toros y otros parecidos
a los actuales antilopes.

Entre los grupos de grandes vertebrados
mejor representados en el yacimiento podemos
comentar los siguientes:

REPTILES:

En el conjunto de fosiles de reptiles des-
tacan por su abundancia los restos de tortugas y
de cocodrilos. De este modo, se han recuperado
placas dérmicas de una tortuga terrestre gigante, del
tamaiio de las que hoy habitan las Islas Galdpagos
o las Seychelles, asi como restos del caparazon de
tortugas terrestres semejantes a la actual tortuga
mediterrinea.

También se han encontrado diferentes
elementos esqueléticos y dentarios de cocodrilos,
actualmente en fase de estudio.

PRIMATES:

Se ha hallado recientemente denticién de
un mono emparentado con los actuales langures
asidticos y colobos africanos, que constituye la
primera cita de este grupo de primates en el Mio-
ceno de la Peninsula Ibérica.

CARNIVOROS:

Uno de los grupos mds interesantes de
mamiferos de Venta del Moro es el de los carni-
voros. La mayor parte de los fésiles recuperados
se encuentra ain en fase de estudio.

Destaca Agriotherium roblesi, un oso de
gran talla, quizds mayor que los mas grandes osos
actuales, y que solamente se ha encontrado hasta
la fecha en este yacimiento (ver Lam. 2, fig. 7).
Fue nombrado asi por Jorge Morales, que dedicé
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la especie al profesor Fernando Robles, de la
Universitat de Valéncia.

También se han halladorestos de uncanido
del tamaiio de un zorro, un gran mustélido mayor
que el actual glotdn, tres mustélidos pequiios, dos
especies de hienas, un felino ain no clasificado,
semejante en talla al lince actual, y al menos dos
especies de tigres con dientes de sable: Parama-
chairodus, del tamaio aproximado de un jaguar,
y el gran Machairodus giganteus, sin duda uno
de los mayores félidos conocidos.

EQUIDOS:

Uno de los grupos mejor representados
en el yacimiento es el de los équidos (caballos).
Se han encontrado tres especies pertenecientes al
género Hipparion, un caballo primitivo provisto
ain de tres pezuiias, a diferencia de los caballos
actuales, que s6lo poseen una. Hipparion es el
caballo tipico del Mioceno superior y Plioceno y
se halla presente en casi todos los yacimientos de
esta edad en el Viejo Mundo.

Lainmensa mayoriade los restos recupera-
dos pertenecen aun Hipparion ain no identificado
anivel de especie, que alcanzaria aproximadamente
el tamaio de una cebra (ver Lim. 2, fig. 4). Hay
otras dos especies representadas en el yacimiento,
aunque sus restos son muy escasos, que pertenecen
a un Hipparion de talla mayor y a otro de talla
menor que el primero (ver Lam. 2, fig. 3).

Los Hipparion, junto con los bdvidos,
debieron constituir manadas en la época en que
se formo el yacimiento.

RINOCEROTIDOS:

Esta familia estd representada en Venta
del Moro por una especie, Lartetotherium (o Di-
hoplus) schleiermacheri, comparable en talla a
los rinocerontes actuales. Se trata de un mamifero
tipico del Mioceno superior que aparece en otros
muchos yacimientos de esta edad.

Entre los restos encontrados en las nuevas
campaiias de excavacion destaca una extremidad
posterior pricticamente completa y algunos ele-
mentos dentarios.

PROBOSCIDEOS:

Los proboscideos son un grupo de grandes
mamiferos entre los que se cuentan, por ejemplo,
los mastodontes, los mamuts y los actuales ele-
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fantes.

Los proboscideos mds abundantes en el
Mioceno son los mastodontes. Los restos fésiles
encontrados en Venta del Moro pertenecen a
Anancus arvernensis, que es un gran mastodonte
semejante en talla a los elefantes indios actuales,
y que se trata de un inmigrante africano.

En las nuevas campaiias de excavacion ha
aparecido algin hueso, pero sobre todo destacan
los restos de la denticion de individuos infantiles
y juveniles (ver Lam. 2, fig. 6).

SUIDOS:

Una familia de mamiferos relativamente
bien representadaenel yacimientoes lade los suidos
(cerdos y jabalies), con laespecie Propotamochoerus
provincialis, que presentaba una talla similar a la
del actual jabali (ver Lam. 2, fig.8).

HIPOPOTAMIDOS:

Merece scrdestacada en Venta del Moro la
presencia, aunque escasa, de restos de un hipopo-
tamo del género Hexaprotodon. Este hipopdtamo
primitivo pertenece al conjunto de grandes mami-
feros que, procedentes de Africa. colonizaron en
esta€pocael surde Europa. Asi, se han encontrado
sus fosiles en varios yacimientos de esta edad en
la Peninsula Ibérica e Italia.

CAMELIDOS:

Entre los fosiles de grandes mamiferos
encontrados en cl yacimiento destacan, por su
importancia cientifica, los restos de un camello
gigante, con una talla claramente mayor que la de
un camello actual. Su hallazgo constituyé en su
dia la primera referencia de un camello fésil en
toda Europa (ver Lam. 2, figs. 1 y 2).

Fue denominado por Jorge Morales
Paracamelus aguirrei, en honor al célebre pa-
leontélogo Emiliano Aguirre, quien realizé las
primeras excavaciones de Venta del Moro a
principios de los aiios 70, y que posteriormente
se encargé de iniciar el proyecto de estudio de
los famosos yacimientos de Atapuerca.

Eldescubrimientode Paracamelus aguirrei
ha permitido conocer que los camellos, originarios
de Norteamérica, colonizaron el Viejo Mundo a
través del Estrechode Bering a finales del Mioceno,
alcanzando finalmente Europa Occidental desde
Asia o bien desde Africa.



CERVIDOS:

La familia de los cérvidos se encuentra
representada en Venta del Moro por dos géneros:
Croizetocerosy Pliocervus,esteiltimoidentificado
en las campaiias nuevas. De ambos se harecuperado
elementos éseos, denticion y especialmente astas
completas, las cuales poseen una gran importancia
para los estudios sistemdticos de esta familia.

BOVIDOS:

Entre los macrovertebrados de Venta del
Moro, sin duda los fésiles mds numerosos son los
pertenecientes a la familia de los bévidos, que es
el grupo de rumiantes que incluye a las actuales
cabras, ovejas, antilopes, toros, bifalos, bisontes,
etc.

El bévido mis abundante, con diferencia,
es una especie que solamente se ha encontrado
con seguridad en este yacimiento, Tragoportax
ventiensis, denominado asi por Jorge Morales en
honor a la localidad de Venta del Moro (ver Lam.
2, fig. 5). Dada la gran abundancia de restos de
huesos, de dientes y de cuernos encontrados, este
bévido, del tamaiio de una cabra actual, debié
vivir formando manadas en los espacios abiertos
cercanos a la laguna, junto con los caballos del
género Hipparion, igual que ocurre hoy en Africa
con los antilopes y las cebras.

Otro bdévido presente en el yacimiento,
emparentado con el anterior aunque de una talla
claramente mayor, es Tragoportax gaudryi. Se
trata de una especie muy comin en casi todos
los yacimientos del Mioceno superior de nuestro
entorno geogrifico, pero en Venta del Moro esti
representado por un nimero relativamente escaso
de restos.

Por tltimo, destaca la presencia de un gran
bovino que podria considerarse como el antecesor
del grupo de los actuales toros. Se trata de Parabos
soriae, una especie también descrita por Jorge
Morales eneste yacimiento. Los Parabos debieron
ser una de las presas de los tigres con dientes de
sable del género Machairodus, especializados en
la captura de animales de gran talla. En las dltimas
campaiias de excavacién se ha recuperado una
buena coleccion de fésiles de este bovido.

MICROPALEONTOLOGIA

En algunas de las campaiias se han rea-
lizado muestreos encaminados a la recuperacion
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de microfésiles, habiéndose lavado y tamizado
hasta la fecha més de 5 toneladas de sedimento
procedente de varios niveles fosiliferos. Asi, se han
obtenido importantes colecciones de foraminiferos,
de moluscos, de ostracodos y de microvertebrados,
consistentes estos tltimos en dientes y otolitos
de peces, denticién de anfibios, restos dentarios y
osteodermos de reptiles, y, finalmente, dientes y
huesos de micromamiferos. Por otro lado, parte
de las ultimas campaiias se ha dedicado a la rea-
lizacién de un exhaustivo muestreo con vistas a
la obtencién de microflora (polen, carofitas); estas
muestras de sedimento ain se hallan en fase de
procesado (Ver Lam. 1, fig. 6).

ESTUDIO DE LAS COLECCIONES

Las colecciones de grandes mamiferos es-
tan siendo estudiadas en el Area de Paleontologia
de la Universitat de Valeéncia y en el Departamento
de Paleobiologia del Museo Nacional de Ciencias
Naturales (CSIC, Madrid) bajo ladireccion, repec-
tivamente, de los doctores Plini Montoya y Jorge
Morales. Los micromamiferos se encuentran en
fase de estudiobajoladirecciénde ladoctoraElvira
Martin Sudrez, de la Universidad de Granada. Los
restos de cocodrilos estdn siendo estudiados por la
doctora Madelaine Bohme, del Instituto Universi-
tario para la Paleontologia y Geologia Histéricade
Munich. El estudio del abundantisimo registro de
moluscos se estd desarrollando bajo la direccién del
doctor Fernando Robles, del Institut Cavanilles de
Biodiversitatibiologia Evolutivade la Universitat
de Valéncia. Las trazas de la actividad de insectos
sobre hojas fésiles estdn siendo estudiadas por el
doctor Enrique Peiialver, en el American Museum
of Natural History de Nueva York. Por tltimo, el
estudio de la flora fésil corre a cargo del doctor
Eduardo Barrén, de la Universidad Complutense
de Madrid.
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Lamina 1. Diversas vistas de las excavaciones paleontologicas recientes en Venta del Moro.
1: Vista general del vacimiento (Trinchera Norte) durante la campaia de 1999,

2: Vista general de la Trinchera Norte durante la primera de las campanas nuevas (1993).
3 Excavacion del " Cuadro N-1"" durante la campana de 19935,
4

:"Cuadro N-1"" totalmente excavado, al final de la campana de 1999. Se aprecia la secuencia de capas fosiliferas: desde los
niveles lignitosos, en la base, hasta la costra calearea de color blanco.
3¢ Vista de la excavacion de la Trinchera Norte (" Cuadro N-2"") durante la campana de 2002,
6: Detalle de la secuencia de capas fosiliferas en la Trinchera Sur, con la posicion de las muestras tomadas para el estudio
polinico. Campaiia de 2002,

k) Cidariys



Lamina 2. Algunos fosiles de mamiferos recuperados en las recientes campanas de excavacion paleontologica en Venta del Moro,
depositados en el Museu de Geologia de la Universitat de Valéncia. La escala mide 5 cm.
1: Caleaneo del camélido Paracamelus aguirrei.

-

2: Molar y premolar superiores, e incisivo del camélido Paracamelus aguirrei.

3: Huesos tarsales de Hipparion. Arriba, astragalo de la especie de mavor talla, v abajo, astragalo v calcaneo de la especie pequena.
s Asociacian, todavia in situ, de los huesos de una extremidad posterior del Hipparion de talla media de Venta del Moro.

2 Restos mandibulares del bovido Tragoportax ventiensis, el macromanifero mas abundante en Venta del Moro.

6 Diente superior de leche del mastodonte Anancus arvernensis,

7 Muela carnicera superior del oso Agriotherium roblesi,

& Fragmento mandibular del suido Propotamochoerus provincialis
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Revisiones y trabajos originales

NOTES ON SOME NEOGENE BRACHIOPODS FROM

SOUTH-EASTERN SPAIN.

Diego Garcia Ramos *

ABSTRACT

Five species of brachiopods are discussed from
a taxonomical point of view. Two belonging to Craniata:
Ancistocrania abnormis and Novocrania turbinata, and
three belonging to Rhynchonellata: Aphelesia bipartita,
Aphelesia cf. margineplicata and Megerlia eusticta.

Megerlia eusticta is reported for the third time
from Spain and Ancistocrania abnormis can be conside-
red to be reported for the first time since the previous
reference appears to be erroncous, the supposed speci-
men being actually attributable to Novocrania turbinata.
Some specimens formerly regarded as Phapsirhynchia
sanctapaulensis are placed into synonymy with Aphelesia
bipartita and those assigned to Aphelesia plicatodentata
are preferably referable to as Aphelesia cf. marginepli-
cata. All the studied material was collected at Aguilas
except for Megerlia eusticta which was collected at Ma-
zarrén, being both lecalities of Lower Pliocene age.

RESUMEN
Se estudian cinco especies de braquiépodos bajo un
punto de vista taxonémico. Dos de éstas pertenecen a
Craniata: Ancistocraniaabnormis y Novocrania turbinata,
¥y tres pertenecen a Rhynchonellata: Aphelesia bipartita,
Aphelesia cf. margineplicata y Megerlia eusticta.
Megerlia eusticta se cita por tercera vez en Espa-
na y Ancistocrania abnormis puede considerarse citada
por primera vez, puesto que la referencia previa parece
ser erronea, siendo el supuesto ejemplar atribuible a
Novocrania turbinata. Algunos especimenes procedentes
delazona en estudio, anteriormente determinados como
Phapsirkiynchia sanctapaulensis, se consideran aqui
en sinonimia con Aphelesia bipartita y aquéllos que se
interpretaron como Aphelesia plicatodentata se podrian
referir comoAphelesia cf.margineplicata. Todo el material
investigado se ha muestreado en Aguilas, a excepcion de
Megerlia eusticta, la cual se ha muestreado en Mazarradn,
siendo ambos afloramientos de edad Plieceno Inferior.

KEY WORDS: Systematics, Neogene, Brachio-
pods, Spain.

* Diego Garcia Ramos-(Asociacion Cultural Paleontologica Murciana).
CA\Marin Sutullena s/n, 30800 Lorca (Murcia) Spain
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INTRODUCTION

Inastudy on neogene formations along the
provinces of Alicante and Murcia, Montenat (1973)
described a stratigraphical sectionat Cuatro Calas,
in the environs of Aguilas. Complete neogene se-
cuence includes Langhian sediments in the base,
to finish with the topmost unit of Pliocene age
(Late Zanclean) and Pleistocene conglomerates.
These Pliocene levels often yield brachiopods,
which were first studied by Pajaud (1977).

The aim of the present paper is to furnish
further taxonomical discussion on some species
previously described from the area. This is pos-
sible since a new brachiopod shell-bed has been
discovered at Cainada Brusca.

New material allow comparison with the
taxa noted by Pajaud (1977) and Garcia Ramos
(2004). The former author reported the rhyn-cho-
nellid Phapsirhynchia sanctapaulensis, with type
locality at Sierra de Santa Pola, from Terreros.

In addition, a small craniid ventral valve
was identified as Crania abnormis. The latter author
identified small, smooth rhynchonellids from the
lower level as Aphelesia plicatodentata at Cocon,
and large craniid ventral valves from La Carolina
as Neocrania anomala. These attributions are
discussed from a taxonomical point of view. In
addition, the species Megerlia eusticta enlarges
its distribution, once it is here in reported from
Mazarrén (Murcia).

GEOLOGICAL SETTING

From a general point of view, Pliocene
deposits in this area rest through inconformity
upon Betic metamorphic substrate, and two main
levels canberecognised. The lower level is formed
of brownish, sandy micaceous siltstones, aleuritic
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pelites and marls. This level may be around 15
meters thick in the area.

The muddy lower level gradually passes to
the upper level facies, which is suggestive of high
energy environments. It is constituted of yellowish
biodetritic calcarenites with red algae and pectinid
lumaquela, sands and lutitarenites. This latter level
may reach up to 30 meters thick. Discordantly, on
the pliocene deposits, a hard poligenetic conglo-
merate of Pleistocene age is present.

Brachiopod assemblages from the Upper
Pliocene level were noted by Pajaud (1977). More
recently, Garcia Ramos (2004) added some new
localities yielding brachiopod taxa, describing
assemblages corresponding to the lower level.

SYSTEMATICS

Phylum BRACHIOPODA Duméril, 1806
Subphylum CRANIIFORMEA Popov,
Bassett, Holmer & Laurie, 1993
Class CRANIATA Williams,
Carlson, Brunton, Holmer & Popov, 1996
Order CRANIIDA Waagen, 1885
Superfamily CRANIODEA Menke, 1828
Family CRANIIDAE Menke, 1828
Genus Novocrania Lee & Brunton, 2001

1986 Neocrania- Lee & Brunton, p.49-72

TYPE SPECIES- Novocrania anomala
(Muller, 1776)

Novocrania turbinata (Poli, 1795)
(figs. 6, 7; pl.1: fig.6, pl. II)

1977 Crania abnormis- Pajaud; Aa-b, pl. 1

1983 Neocrania anomala- Ruggiero E.T.;
figs.1-6, pl.1.

1990 Neocrania anomala- Popiel-Barczyk
& Barczyk; figs 4-8, pl.1

1994 Neocrania anomala- Ruggiero E.T;
fig.7, pl.2.

2001 Neocrania turbinata- Logan & Long;
(9-20) fig. 8.3, pag.77

26

2004 Neocrania anomala- Garcia Ramos;
figs. 4-5, pL.1, p. 33.

REMARKS

Five ventral valves coming from the plio-
cene outcrop of La Carolina, Aguilas (Murcia)
were recently described by Garcia Ramos (2004)
under the name Neocrania anomala. C. Champion
(personal communication) indicated that a new
generic name was being used for this species.

The name Novocrania has been proposed
(Lee & Brunton, 2001) since Neocrania was al-
ready being used to name a different taxon.

Logan & Long (2001) carried out a work
concerning the shell-morphology of this genus and
pointed out the main differences between the two
Novocrania species whichoccurin the Atlantic and
the Mediterranean, N. anomala and N. turbinata.
The latter species has been usually considered as
a junior synonym of N. anomala, until Brunton
(1988) re-validated the species turbinata. The
separation between both species was confirmed
by Logan & Long (2001), see also Logan et al
(2002).

Main differences between both are those
of the dorsal valve structures. N. anomala bears
distinct, crescentic retractor scars, which are
separated from the dorsal anterior scars. These
characteristics are lacking in Novocrania turbinata
(see Logan & Long, 2001).

The scarce material collected from La
Carolina is composed of five ventral valves so
that dorsal valve structures were not available for
study which makes determination to the specific
level more difficult. Nevertheless, the specimens
from La Carolina can be attributed to Novocrania
turbinata on the grounds that the ventral valve of
this latter species is usually well calcified, thus
becoming thickened and massive, specially in
the margins, while that of anomala is commonly
thin, flat and delicate. Besides, Logan et al (2004)
indicate that N. anomala is an exclusively recent
species.

Pajaud (1977) regards similar specimens to
those of La Carolina -maybe coming from Cuatro
Calas- as Crania abnormis, but, even though the
illustrated specimen (Aa-b, pl.I) is smaller than
usual, it seems closer to Novocrania turbinata,
considering both its protractor muscle scars and
the massive margins of the ventral valve. Acompa-
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rison of his figured specimen to the ventral valves
of Ancistocrania abnormis studied herein shows
that the ventral valves of the specimens from
Aguilas are very delicate and thin, making the
ventral protractor scars to be feeble or indistinct.

Genus Ancistocrania Dall, 1877

TYPE SPECIES.- Crania parisiensis Defrance,
1818

Ancistocrania abnormis (Defrance in
Hoeninghaus, 1828)
(fig.1 (text): figs.2-5, pL.I: fig. 2-4, pL.1I)

1990 Ancistocrania abnormis- Bitner. p.133:
pl.1, figs.1-5 (cum syn.).
1993 Ancistocrania abnormis- Bitner; pp. 148-
149; pL.1, figs. 1-5.
2000 Ancistocrania abnormis- Bitner & Pisera;
pl.1. figs. 10-11.

MATERIAL

Eleven brachial valves and four ventral
valves from the new level at Canada Brusca,

’

Aguilas (Murcia).
DECRIPTION

Brachial valves are small (the largest spe-
cimenreaching up to 14 mmin length) subconical,
varying from somewhat flattened to globose cones.
They display rounded subquadrate outline. The
apex is displaced posteriorly making the shell
become convex anteriorly and gently concave pos-
teriorly. Well defined but smooth lines of growth
are developed. Twodistinctbut little marked, broad
subcircular posterior adductor scars are located
very close to the posterior edge.

Dorsal anterior adductors are united to the
protractors, very little raised above the valve floor,
situated posterior to midvalve. In addition, they
are very long and slender, with slight crescentic
shape. Indistinct, point-shaped retractors are united
to the lateral extremes of the adductors. Dorsal
protractor muscle scars very faint, small, divided,
in connection with the anterior adductors. The key
median septum is quite visible in a few specimens
but incipient in most.

Ventral valve is thin, with wholly flattened
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inner surface, delicate. Ventral posterior adductor
scars are well marked. Protractor scars indistinct.
Outlining margins are not much prominent, but
clearly elevated respect to the ventral valve floor,

Fig I- Inner view of three dorsal valves of Ancistocrania
abnormis from Canada Brusca. Long, slender dorsal
anterior adductors are visible. These are in connection
with the protractors scars. A dorsal median septum begins
at the protractors and runs posteriorwards. The renractors,
united to the anterior adductors, are set ar their lateral
extremes. x 3.

and they are conspicuously pustulose.

REMARKS

As commented above. the specimen regar-
ded by Pajaud (1977) as Crania abnormis might
be attributed to N. rurbinata.

The specimens studied herein are consistent
withthose described by Sacco (1902), Bitner (1990,
1993) and Bitner & Pisera (2000), but they differ,
however, in the condition of the dorsal anterior
adductors of the Spanish specimens since both
[talian and Polish examples display prominently
raised. short and somewhat thickened dorsal ante-
rior adductors, while those of Spanish specimens
are slender, long, united to the protractors, little
raised, etc.

Regardless of the shape of the dorsal ante-
rior adductors, the Spanish specimens have been
provisionally attributed to Ancistocrania abnormis
considering the presence of dorsal median septum
in a great part of the specimens and the small size
(see fig.1). The first character is typical of the ge-
nus Ancistocrania, although a weak myophragm
dividing the muscle field may be present in No-
vocrania. The specimens of Neocrania anomala
studied by Gareia Ramos (2004), now regarded as
N. turbinata, are larger (reaching 20 mm in length)
thanthose of Ancistocrania abnormis from Canada

27



Brusca. Moreover, the anterior margin of the first
species is more massive and strong, being the shell
of the investigated specimens of A. abnormis, small
and delicate. Pedicle valves of both species can
be compared in plate I (figs.5, 6 and 7).

DIMENSIONS (in mm):

Length Width Apical Height

1 14 13,4 6.2

2 94 9.7 3.5

3 10,9 10,1

4 10,2 11,2 K

5 6.9 8 25

6 8.1 9.5 3

7 1.5 13 54

8 12 12 5.3

OCCURRENCE

Miocene and Pliocene of Bulgaria, France,
Hungary, Italy, Poland and Spain.

Subphylum RHYNCHONELLIFORMEA Williams,
Carlson, Brunton, Holmer & Popov, 1996
Class RHYNCHONELLATA Williams,
Carlson, Brunton, Holmer & Popov, 1996
Order RHYNCHONELLIDA Kuhn, 1949
Superfamily PUGNACOIDEA Rzhonsnitskaia,
1956
Family BASILIOLIDAE Cooper, 1959
Subfamily APHELESIINAE Cooper, 1959
Genus Aphelesia Cooper, 1959

TYPE SPECIES.- Anomia bipartita (Brocchi, 1814)

Aphelesia bipartita (Brocchi, 1814)
(figs. 9,11, pl. I figs. 3,4; pL.II)

1977 Phapsirhynchia sanctapaulensis — Pajaud;
plate IL;fig. F.
1985a Aphelesia bipartita -Gaetanni & Sacci;
fig. 1-4, pl. 7, p.5 (cum syn.)
1985b Aphelesia bipartita -Gaetanni & Sacca;
fig. 1-3, pl.17; 1-3, pL.19; p. 363.
2001 Aphelesia bipartita - Borghi; fig. 1-5,
pl.IL p. 71.
2001 Aphelesia bipartita — Bitner & Martinell;
fig. 3, A-H, p.180.
2003 Aphelesia bipartita — Bitner & Moissette;
fig.2, A-K, p. 467.
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MATERIAL

Eight well preserved specimens and one
incomplete from Caiiada Brusca, Aguilas (Murcia).
Labelled: CB-GR-01, CB-GR-02, CB-GR-03,
CB-GR-04, CB-GR-05, CB-GR-06, CB-GR-07,
CB-GR-08.

DESCRIPTION

The shells are medium sized, smooth;
showing strong dorsibiconvex profile and subtri-
gonal outline, with sides rounded.

Maximum width is located at anterior
whereas maximum thickness is about midvalve.
Dorsal valve globose, bearing faint median plica
better defined anteriorly. In turn, the ventral valve
-which is more convex posteriorly- shows a broad
sinus which corresponds to the dorsal
plica, the lateral margins surrounding the sinus
being swollen. The anterior commissure displays
a broad, trapezoidal uniplication with incipient
costac on the anterior margin whereas the late-
ral commissure is straight but slightly deflected
ventrally.

Apical angle varying from 90° to 100°.
Beak erect, incurved in some specimens. It is also
sharp and pointed, with rounded lateral beak rid-
ges defining small areas. Foramen small, oval, of
hypothyrid type; conjunct deltidial plates become
labiate while surrounding the foramen.

One dorsal valve with cardinalia and crura
well preserved displays the following diagnostic
features:

- cardinal process absent.

- hinge plates are poorly defined or absent.

- crural bases are low, sharp ridges.

- inner socket ridges prominent, thick.

- crura attached directly to dorsal part of the inner
socket ridges; becoming curved ventrally. These
crura show crescent shape in cross section as it is
typical of the subfalcifer type, and become wider
at their distal end.

Neither a myophragm nor the muscle field
have been observed.
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DIMENSIONS (in mm)

Length Width Thickness
CB-GR-01 24 24 17.1
CB-GR-02 24 27 16
CB-GR-03 24 257 17
CB-GR-04 24,4 25,5 14,5
CB-GR-05 24,1 20 14,2
CB-GR-06 27 243 16,9
CB-GR-07 25 23 17
CB-GR-08 21,9 235 13.9
REMARKS

The samples examined from the new shell-
bed are consistent with those described by Bitner
& Martinell (2001), Bitner & Moissette (2003),
Borghi (2001) and Gaetanni & Sacca (1985). The
specimens figured by these authors all have in
common rounded subtrigonal outline and cons-
picuous width, as well as both strong globosity
achieved at dorsal umbo and incipient costation
at anterior. Similar specimens are also illustrated
by Sacco (1902) and Pajaud (1977). The latter
author points out the presence of Phapsirhvnchia
sanctapaulensisin Aguilas (Murcia). The specimen
figured by Pajaud (1977), fig. F; pl. 2, shows three
costae on the anterior margin of the uniplication.
This fact might bring this author to include the
two samples collected by Montenat into Phap-
sirhynchia sanctapaulensis after comparison to
ribbed examples from Santa Pola (type locality),
although indicating that the two specimens from
Aguilas resemble Aphelesia bipartita. These
specimens collected by Montenat come from the
calcarenitic facies of Terreros while the locality
yielding the new samples is not far from this out-
crop. The specimens under study herein display
features which facilitate the attribution of these to
Aphelesia bipartita as pointed out above.

It should be noted that Phapsirhynchia
sanctapaulensis and Aphelesia bipartita are closely
related according tothe variability pattern shown by
some specimens examined from the type locality,
which are held at Peird collection and the personal
collection of the author. Only one broken, poorly
preserved specimen collected by the author at the
type locality shows numerous costae, while the
costation is lacking in the remaining specimens.
The common characters to both species brought
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Llompart & Calzada (1982) to consider that
there is no reason to erect a new genus and that
the specimens from Santa Pola may be assigned
to Aphelesia, Gaetanni & Sacca (1985) share this
opinion. Pajaud (1976) may have regarded these
specimens as generically distinct from Aphelesia
by believing that they have radulifer type of crura,
observation that has been proved to be erroneous
by Llompart & Calzada (1982), and Manceiiido &
Owen (2002), being the crura of the species from
Santa Pola of subfalcifer type.

The features considered in the diagnosis
of the genus published by Manceiido & Owen
(2002) in the Revised Edition of the Treatise on
Invertebrate Palaeontology, Part H, all fall within
the generic variation of Aphelesia, except for the
strong costation that the species sanctapaulensis
may display at the anterior and lateral margins.
The strongly costate specimen figured by Pajaud
(1976), figs. E1-E3; pl. IlI, whichis also illustrated
in the Revised Edition of the Treatise, seems to be
an aberrant form as a comparison of this specimen
to some topotypes may suggest.

However, Llompart & Calzada (1982)
considered the species sanctapaulensistobe valid
by taking into account some features as large size,
cynocephal lateral profile, etc, which are distinct
to those displayed by other mio-pliocenic species
of Aphelesia.

Although Aphelesia bipartita is a large,
smooth species, the outcrops at Alicante and Mi-
norca from which the species sanctapaulensis has
been reported -except for Aguilas-, have yielded
large specimens of which some bear prominent
costation as one can observe in fig. Sa-c, pl. II;
Llompart & Calzada (1982).

This fact adds to the difficulty to separate
the two species or regard them to be the same.
OCCURRENCE

Miocene and Pliocene of the Mediterranean
region.

Aphelesia cf. margineplicata
(figs. 1, 8; plL.I; fig.1, 8,pL.II)

2004 Aphelesia plicatodentata - Garcia Ramos;
fig.1 (text), p. 20.; figs. la-c, 2, pl. V, p. 37;
fig.4a-c, pl.VI, p.38.



REMARKS

Garcia Ramos (2004) described some
pliocene specimens coming from Cocon -an out-
crop nearby Aguilas- under the name of Aphelesia
plicatodentata. On the other hand, the work by
Gaetanni & Sacca (1985b) indicates that Aphelesia
plicatodentata(Costa, 1851)isregarded as ajunior
synonym of Aphelesia margineplicata (Philippi,
1844).

In the work by Garcia Ramos (2004) there
were studied eleven small, subtrigonal specimens
rather narrower than those obtained from the new
shell-bed at Canada Brusca, which have been
discussed above.

It does not remain clear the attribution of
the specimens from Cocon to Aphelesia margine-
plicata after the consideration of the revision of
this species, which was carried out by Gaetanni
& Sacca (1985b).

The specimens figured in that revision
generally bear small, numerous and well defined
costae on the dorsal plica (see fig. 5-7, pl. 17 and
fig. 1-3, pl. 18). However, one specimen (fig. 4,
pl.17) strongly resembles those from Cocon. It
is a small adult which shows subtrigonal outline,
and its Width/Length ratio presents a lower value
than that in A. bipartita, but like that in the spe-
cimens from Cocon. This specimen also bears a
smooth dorsal plica, without costae, resembling
the specimens from Cocon in this respect.

The non-costate specimen referred to above
justrepresents a possible phenotype within a popu-
lation of Aphelesia margineplicata, in which the
uniplication may vary from smooth to prominently
costate. Itcan be noted that the number and shape
of costae in this species can vary a lot as it can
be observed in the figures published by Gaetanni
& Sacca (1985b), and only the 12% of the spe-
cimens studied by these authors are non-costate.
This is suggestive of an important variability of
the character of costation.

Then, it is preferred herein the attribution
of the specimens from Cocon to Aphelesia cf.
margineplicata taking into account that:

- the specimens from Cocon could be dwarf in-
dividuals of Aphelesia bipartita which changed
their shape to show more elongated outline duc
to environmental causes.
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- these specimens —attributable to Aphelesia margi-
neplicata- could bear non-costate uniplication as
alocal response to the environmental condi-tions
and insulation.

The second hypothesis is here accepted by
studying some specimens of Tortonian age. Some
from Archena (Murcia) were studied by Calzada
(1978) and some from two localities at Alicante
were collected by the author in collaboration with
S. Peird.

Calzada (1978) describes a few examples
of Aphelesiaplicatodentata coming from Archena,
the levels containing these specimens being of
Tortonian age. The specimen figured by Calzada
(1978, 1s-n, fig.5) shows the uniplication bearing
a small sulcus making the anterior commissure 10
seem episulcate. Besides, its lateral commissures
have numerous incipient costae. This specimen
can be safely assigned to A. margineplicata, it
differs from those of Pliocene age at Cocon in the
degree of costation but resembles in other features
as outline and size, type of dorsal plica, etc.

Some other specimens assignable to Aphe-
lesia come from Sierra de Crevillente (Albatera),
and from near Elche. both localities being of
Tortonian age.

These are small, subtriangular specimens
that closely resemble those from Aguilas inlacking
costation at the anterior margin. The elongated
shape and small size of these examples may prevent
the inclusion of these into A. bipartita. These may
also represent ancestral forms of the species from
Cocon.

It should be noted that the outcrop of La
Carolina has yielded a small specimen —probably
a juvenile-, somewhat crushed, which displays
elongated shape and bears four costae at the ante-
rior commissure. This specimen also suggests its
affinity to Aphelesia margineplicata, considering
its outline and general shape which make itdistinct
from both A. bipartita and A. sanctapaulensis.

Order TEREBRATULIDA Waagen, 1885
Suborder TEREBRATELLIDINA
Muir-Wood, 1955
Superfamily KRAUSSINOIDEA Dall, 1870
Family KRAUSSINIDAE Dall, 1870
Genus Megerlia King, 1850
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TYPE SPECIES.- Anomia truncata Linnaeus,
1767

Megerlia eusticta (Philippi. 1836)
(fig.12, pl.I)

1985a Megerlia eusticta- Gaetanni & Sacci; 16,
17. text; fig. 11, pl.10, figs. 1-9; pl. 11, figs. 6-12.

1997 Megerlia eusticta- Calzada: 31, 32, figs.
1-3.

2001 Megerlia eusticta- Borghi; figs.1-5, pl. VI,
p.75.

2001 Megerlia eusticta- Bitner & Martinell; 182,
183, figs. 4A-K.

2003 Megerlia eusticta- Bitner & Moisselte: fig.
7. Table 7.

MATERIAL

Two well preserved specimens from Bol-
nuevo, Mazarron (Murcia), labelled: BO-GR-01,
BO-GR-02.

REMARKS

Calzada (1997) was the first to note the
presence of this species in Spain. His specimens
come from an unknown locality of probably Plio-
cene age at Nijar (Almeria).

The specimens under study herein are con-
sistent with those described by Bitner & Martinell
(2001) from the Pliocene of Estepona (Milaga).
Similar specimens are also figured in the works
referred to in the synonymy.

The two examples from Bolnuevo are
small, oval in outline, somewhat ventribiconvex.
Maximum width and thickness are located at mid-
valve. The shells are ornamented by a few distinct
lines of growth and by very incipient striae. No
sulcus is present at the dorsal valve. The anterior
commissure is inconspicuously sulcate and the
lateral one is straight. The foramen is large, with
the shape of a half ellipse.

The internal characters of the two speci-
mens have not been observed.
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DIMENSIONS (in mm):

Length Width Thickness
BO-GR-01 1.2 9.7 6
BO-GR-02 10.9 9.6 5.6
OCCURRENCE

Algeria, Italy, Morocco and Spain.
CONCLUSIONS

- Specimens from Terreros formerly regarded as
Phapsirhynchia sanctapaulensis are placed in
synonymy with Aphelesia bipartita.

- The specimen from Cuatro Calas previously re-
garded as Crania abnormis may be Novocrania
turbinata.

- Specimens from Cocon recently assigned (o
Aphelesia plicatodentata are referable to as
Aphelesia ct. margineplicata.

- Ancistocrania abnormis is reported for the first
time from Spain, since it has been discovered at
the new pliocene shell-bed of Cafiada Brusca.

- Megerlia eusticta has been reported from Maza-
rrén, being this the third record of this species
in Spain.
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