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ABSTRACT

C. Sendino & C. Santos. 2011. Taxonomical revision of conulariids in the collections of the
Museo Nacional de Ciencias Naturales (CSIC), Madrid (Spain). Graellsia, 67(1): 13-21.

This work is a taxonomical revision of conulariids (Scyphozoa) in the collection of the
Museo Nacional de Ciencias Naturales (CSIC). Much of the collection comprises Ordovician
samples from the Parque Nacional de Cabañeros (Castilla-La Mancha). Specimens have
been redetermined and chemically analysed and some are shown not to be conulariids.
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RESUMEN

C. Sendino & C. Santos. 2011. Revisión taxonómica de los conuláridos en la colección del
Museo Nacional de Ciencias Naturales (CSIC), Madrid (España). Graellsia, 67(1): 13-21 (en
inglés).

Este trabajo recoge la revisión taxonómica de la colección de conuláridos (Scyphozoa)
del Museo Nacional de Ciencias Naturales (CSIC). Esta colección esta formada básica-
mente por muestras ordovícicas del Parque Nacional de Cabañeros (Castilla-La Mancha). Se
han redeterminado y analizado químicamente los ejemplares, con lo que algunos de los mis-
mos se han excluido del grupo.

Palabras clave: Revisión taxonómica; colección; conuláridos; Parque Nacional de
Cabañeros; Museo Nacional de Ciencias Naturales (CSIC).

TAXONOMICAL REVISION OF CONULARIIDS IN THE COLLECTION
OF THE MUSEO NACIONAL DE CIENCIAS NATURALES (CSIC),

MADRID (SPAIN)

Introduction

The Museo Nacional de Ciencias Naturales
(CSIC) houses the best conulariid collection main-
tained in a Spanish or Portuguese museum, as well
as the largest collection of Iberian specimens in any
museum, with a total of 23 specimens. This is a
critical source of data for comparing fauna from

different palaeocontinents in order to check recent
palaeogeographical reconstructions for the
Ordovician period.

The collection was partly published in a previ-
ous paper (Sendino, 2007a) in which most of these
conulariids were determined. In this new study we
have omitted some specimens that were published
as conulariids because of their similarity to conu-
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lariids steinkerns but do not belong to this group as
shown by chemical analyses of shell remnants. The
new identifications have led to a redistribution of
specimens in the MNCN palaeontology collection.

Material and methods

To begin with we have compiled data from bib-
liographical references on collections globally in
order to find out which museum or private collec-
tion houses the most representative collection of
Iberian conulariids and also which geological peri-
od is best represented.

Thirty eight specimens catalogued as conulari-
ids in MNCN collection have been revised, studied
and chemically analyzed. The nomenclature has
been updated, checking the previous determina-
tions when given, and updating them. When we
believed specimens to be incorrectly determined as
conulariids, we asked specialists on other groups
for advice about their true identities. This proved
very useful in one specimen previously determined
as Hyolithes Eichwald, 1840, and later as a “conu-
lariid-like” fossil. The specimens that were thought
to be conulariids are preserved as steinkerns resem-
bling inverted pyramids, even having a conulariid-
like square cross-section in several cases. After a
more detailed study of these specimens using opti-
cal microscope and SEM (scanning electron
microscopy) coupled with an Energy Dispersive X-
ray Analysis system to determine elemental com-
position, they can be identified as pterioid bivalves.
In several specimens the remnants of shell material
helped to identify the specimens.

At the same time, we have studied the original
as well as the most recent labels and have checked
all information available in card files and the old
register of specimens of the MNCN (AMNCN
CN0239/001, CN0239/002). We have also revised
two bibliographical resources about the history of
the paleoinvertebrates collection from MNCN
(Barreiro, 1992; Montero, 2003), in order to find
acquisition dates. Unfortunately, in spite of our
efforts, in some cases we could not obtain complete
specimen information. Some of the specimens have
precise locality data but most, especially the old
ones, only record the province where they were col-
lected. The trend in all world scientific collections
is to have better data with specimens, even coordi-
nates, in contrast to older times.

Results and discussion 

IBERIAN CONULARIIDS IN WORLD MUSEUMS

More than 13,200 conulariid specimens are cited
in the bibliographical references, of which only 142
are Iberian (123 Spanish, 23 Portuguese –some of
these ones appear in Spain as well–). These Iberian
specimens are kept in the following institutions: the
Geologisch-Paläeontologisches Institut der Univer-
sität Münster [GPMS] (1 Spanish); Museo de Geo-
logía de Barcelona [MGB] (1 Spanish); Museo
Geominero [MGEO] (7 Spanish); Museo Paleonto-
lógico de Zaragoza [EMPZ] (1 Spanish); the Natu-
ral History Museum, London [NHM] (1 Spanish, 4
Portuguese); and the Museo Nacional de Ciencias
Naturales (CSIC) [MNCN] (20 Spanish). In addi-
tion, 59 Spanish and 19 Portuguese specimens cited
in geological studies, such as those of Delgado
(1897, 1908), Hernández Sampelayo (1915, 1931,
1942a y 1942b) and Kindelán (1918) were appar-
ently kept in private collections and are now impos-
sible to locate (Fig. 1). 

Most classical studies on this scyphozoan group
do not give the exact place where the specimens
were collected, citing normally only the province.
Some specimens from other museum record only
the Iberian country where they were collected.
Such poor information means that the specimen
cannot be useful in palaeobiogeographical or strati-
graphical studies.

Fig. 1.— Percentage of Iberian conulariids in different collec-
tions and bibliographical citations. 

Fig. 1.— Porcentaje de conuláridos ibéricos en las diferen-
tes colecciones y citas bibliográficas.
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Although conulariid fossils are “rare” at many
localities, almost 55 genera and 400 species are
known from around the world. Some conulariid
species are locally abundant enough to have lent
their name to particular geological units, e.g. the
Conularia-Sandstone in the Upper Ordovician of
Jordan. Unfortunately, however, conulariids are
scarce in the Iberian Peninsula (Fig. 2).

IBERIAN CONULARIIDS AT THE MNCN (CSIC)
The Museo Nacional de Ciencias Naturales

(CSIC) maintains 23 specimens in its conulariid
collection. When we started to study this collection,
there were ten samples of corals and bryozoans,
one hyolithid and three bivalves included, as well
as a plastic mould of a “conulariid” donated by
Dolores Gil Cid (Universidad Complutense) that
we have omitted from our inventory. This mould
resembles a pseudoconulariid, but the distance
between the supposed longitudinal ridges is about 5
mm, very far from the size of an authentic pseudo-
conulariid. We have tried to find the location of the
original, but this must have been lost in the works
carried out in 2007 at the Facultad de Ciencias
Geológicas in the Universidad Complutense. If it
had been a conulariid, it would have been the
largest (estimated at more than one metre) of any

described during two centuries of conulariid
research. This almost certainly belongs to another
group of organisms.

All the conulariid specimens kept at the MNCN
(CSIC) belong to the family Conulariidae Walcott,
1886, one the six families of the order Conulariida
Miller & Gurley, 1896. There are at least four gen-
era and seven species. The catalogued specimens
from the Central Iberian Zone belong to four gen-
era and five species, plus an additional three
species in open nomenclature (Bengtson, 1988).
Most specimens are contemporary with Bohemian
conulariids and do not differ taxonomically
(Barrande, 1867; Boucek, 1928, 1939; Zelizko,
1900, 1901, 1902, 1903, 1905, 1906a, 1906b,
1907a, 1907b, 1909a, 1909b, 1911a, 1911b, 1913,
1918, 1921). Ten of the conulariid specimens have
been determined to species level, the remainder to
genus or family level, or have been left in open
nomenclature (Fig. 3). These belong to four genera:
Archaeoconularia Boucek, 1939, Metaconularia
Foerste, 1928, Exoconularia Sinclair, 1952 and
Pseudoconularia Boucek, 1939. Metconularia?
consobrina (Barrande, 1867) is considered to be a
junior synonym of Metaconularia? pyramidata
(Bronn, 1837).

Apart from two American (MNCNI-37798 and
MNCNI-37799) and one French sample (MNCNI-
04948), the collection comprises entirely Spanish
material. Not every specimen has stratigraphical
and geographical data recorded; thus we only now
with certainty that 20 specimens are Iberian.

Fig. 2.— Conulariid sites in the Iberian Peninsula. 

Fig. 2.— Yacimientos con conuláridos en la Península Ibérica.

Fig. 3.— Level of determination for conulariids in the MNCN
(CSIC) collections.

Fig. 3.— Niveles de determinación de los conuláridos en las
colecciones del MNCN (CSIC).
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Iberian conulariids are better represented, with
more than double the number of specimens, at the
MNCN (CSIC) than any other museum. All these
Iberian specimens are from the Ordovician of the
Hesperian Massif. There are also two from
Laurentia (Elgin, Fayette County, Iowa), one from
Armorica (May, Calvados, France) and probably
another from the Bohemian Basin (possibly from
Mt Dravob, Czech Republic) (Fig. 4). Material
cited in publications or in private collections con-
tain one only or a few specimens each.

Three out of twenty specimens are preserved as
internal and external moulds within siliceous nod-
ules. This preservation is typical for the Pizarras
con Neseuretus Formation in Montes de Toledo
(Central-Southern Spain) where invertebrate fossils
(Ausich et al., 2002; Rábano, 1985, 1989;
Gutiérrez-Marco et al., 1985, 1999, 2002) are nor-
mally found as natural casts in shales. Ten speci-
mens are from at least eight different sites in Navas
de Estena, Las Ventas con Peña Aguilera, Retuerta
del Bullaque and Almadén (see Rábano, 1989 for
locality details). All occur in shale. Six isolated
samples from Navas de Estena are from an
unknown locality (four of these have the same
record number, MNCNI-20563; the others are
numbered MNCNI-13575 and MNCNI-13576).
They occur in shales of dissimilar lithologies and
represent at least two different taxa. Associated
with these conulariids is a great variety of organ-
isms such as trilobites, graptolites, molluscs, bra-
chiopods, echinoderms and bryozoans. These taxa
are found in exclusively marine sediments (apart

from molluscs) and may indicate very rapid sedi-
mentation. Of seven samples from Retuerta del
Bullaque, five come from the same locality. The
taxa present are Exoconularia? sp. Exoconularia
exquisita (Barrande, 1867), Exoconularia cf.
exquisita (Barrande, 1867), and Pseudoconularia
cf. klouceki (Boucek, 1928). Except for
Exoconularia? sp. and Pseudoconularia cf. klouce-
ki (Boucek, 1928), they occur in nodules.
Sedimentation was similar to the previous speci-
mens, and the associated fauna is the same because
the specimens are in shale, as is usual for Retuerta
del Bullaque. The other specimen is from Las
Ventas con Peña Aguilera, also from the
Darriwilian, and has a similar associated fauna and
lithology. The last specimen is from Almadén. The
precise locality is unknown. This is in shale too, but
not as fine grained as the previous ones. The pre-
cise locality is unknown. It is associated with grap-
tolites (Monograptus Geinitz, 1852) and Hyolithes
on the same slab.

Some of the Spanish conulariids are contempo-
rary with Czech and French faunas. Their associa-
tion with other coeval conulariids is considered to
be related to the palaeogeography of the time. But,
it is important to consider the possible influences of
small sample size and palaeoenvironmental adapta-
tions at this time. There are two species and three
genera shared between Montes de Toledo, the
Armorican Massif and he Prague Basin. This simi-
larity of conulariid genera argues against palaeo-
geographical isolation.

Although we have to be aware of the attachment
of the conulariids to a substrate during some part of
the life cycle, they spent part of their life cycle unat-
tached. Thus, there are close affinities between the
EAP (Exoconularia – Archaeoconularia – Pseudo-
conularia) cool-water conulariid province (Van Iten
& Vyhlasová, 2004) with Montes de Toledo; the
first and the third of these genera in addition to
Metaconularia are characteristic of this province.
This is consistent with current palaeogeographical
reconstructions for the Ordovician period.

Between the three non-Iberian specimens, there
is a genus and a species that has not been recorded
in this peninsula. But the Laurentia fauna is very
different from the Gondwana fauna in the
Palaeozoic.

The collection includes samples that were pur-
chased from the end of the 19th century to the begin-
ning of the 21th century (Fig. 5). A lot of the

Fig. 4.— Percentage of the conulariids in the MNCN (CSIC)
Collection according to locality.

Fig. 4.— Porcentaje de conuláridos en la Colección del
MNCN (CSIC) según su procedencia.
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specimens were collected and donated by the
palaeontologist Ángel Montero between 1989 and
1993, with 15 specimens from Ordovician palaeon-
tological sites in Ciudad Real and Toledo. The col-
lection includes some specimens with historical
value too. This historical value is demonstrated, at
least, by one specimen from the end of the 19th cen-
tury, from the Comptoir Geologique de París,
which was purchased when this geological dealer-
ship was located at 15 rue de Tournon (Montero,
2003; Wilson, 2010). There is also a specimen from
Almadén without collection date, whose label is
like the other specimens which were purchased at
the end of the 19th century. From this locality, there
were two registered entrances at that time
(Montero, 2003). One of them in 1874, from a trip
of Solano y Eulate, and another later one in 1884 by
Federico Botella, but this specimen is not registered
in the respective lists of the revised income books
(AMNCN CN0239/001, CN0239/002).

Most of the other historical specimens were col-
lected by José Royo y Gómez (1895-1961), Joaquín
Gómez de Llarena y Pou (1891-1979) and Gabriel
Martín Cardoso (1896-1954), well-known Spanish
geologists who were prolific collectors of fossils in
the early twentieth century and whose collections
are considered to be the core of the MNCN
(Barreiro, 1992; Montero, 2003; Perejón & Gomís,
2005). 

One specimen donated at the beginning of the
1980s, came from the Leo Imperatori collection, a
Spanish industrial engineer who was an amateur
geologist. This specimen resembles Ordovician and
Silurian material of Bohemia specimens, although

the Leo Imperatori collection mostly comes from
the Palaeolithic of the Iberian Peninsula.
Unfortunately, this specimen does not have details
of the site, only Stratigraphy which is Lower
Palaeozoic (?Ordovician).

Appendix 1 includes the complete inventory of
conulariids housed at the MNCN (CSIC). A list of
genera and species are presented in alphabetical
order. The specimens have been ordered by inven-
tory-number within each species. Each specimen is
recorded according to that inventory number,
which is formed by the museum acronym (MNCN),
“I-” referring to fossil invertebrate collection and
finally a number with five digits. Stratigraphy, site,
collection, acquisition date and bibliographical ref-
erence are stated if the information is available. In
case of “collection” we refer to the fossil collector
or the origin of the sample. Stratigraphy and site
data are given from minor to major entity.

Conclusions

Not all the specimens previously catalogued as
conulariid in the MNCN (CSIC) collection were
well identified. This inventory gives updated and
revised determinations of the 23 specimens of
conulariids from the MNCN (CSIC) collection.

In spite of its small size, this is the best collec-
tion of Iberian conulariids in the world. The cate-
gory private collections refers to the sum of all
specimen citations in publications or private collec-
tions, that contain each one a few samples. 

All specimens come from the Ordovician of the
Hesperian Massif. As a result, this collection is a
key to research on Iberian conulariids and can be
useful for palaeobiogeographical reconstructions in
comparison with other Ordovician faunas from
Gondwana. The geographic distribution of conu-
lariids at different northern Gondwana localities
during the Darriwilian stage, including the Iberian
samples, has implications for plate configurations,
supporting current palaeogeographical reconstruc-
tions for the Ordovician period. This collection is
also compared with other Spanish material in col-
lections elsewhere in the world. The Iberian conu-
lariid fauna is compatible with the most recent
palaeogeographical reconstructions.

The MNCN (CSIC) collection has a historical
value. It was started at the end of the 19th century
and the latest samples recorded recently were

Fig. 5.— Historical origin of the conulariid specimens from
the MNCN (CSIC). 

Fig. 5.— Origen de los ejemplares de conuláridos del
MNCN (CSIC).
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donated only a few years ago. Historical specimens
from the end of 19th and the beginning of 20th cen-
turies include those from the Comptoir Geologique
de París and the Royo, Cardoso and Llarena col-
lections. Nevertheless, the most important collector
is Dr. Ángel Montero with 15 specimens from dif-
ferent palaeontological sites in Ciudad Real and
Toledo. 
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20 Sendino & Santos

CONULARIID COLLECTION OF THE MUSEO
NACIONAL DE CIENCIAS NATURALES, MADRID.

Family Conulariidae Walcott, 1886

Genus Archaeoconularia Boucek, 1939

Archaeoconularia fecunda (Barrande, 1867)

MNCNI- 20713
Stratigraphy: Early Llanvirn, Middle Ordovician.
Site: NE-V (x=528.860; y=544.960) after Rábano (1989),
outside Navas de Estena, Ciudad Real (Spain). 
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1990.

Genus Conularia Miller in Sowerby, 1821

Conularia splendida Billings, 1866

MNCNI-37798 and MNCNI-37799
Stratigraphy: Maquoketa Formation, Richmondian, Upper
Ordovician.
Site: 3 Km E Elgin, Fayette County, Iowa (USA).
Collection: Sendino & Van Iten.
Acquisition date: 2007.

Genus Exoconularia Sinclair, 1952

Exococonularia exquisita (Barrande, 1867)

MNCNI-13576
Stratigraphy: ? Middle Ordovician.
Site: Navas de Estena, Ciudad Real (Spain).
Collection: J. Royo, J. Gómez de Llarena and G.M. Cardoso.
Acquisition date: June 1934.
Bibliographical reference: Sendino, 2007a, 2007b.

MNCNI-20571 (mould and countermould)
Stratigraphy: Late Llanvirn. Middle Ordovician.
Site: 15 after Montero (1989), Retuerta del Bullaque, Ciudad
Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1989.
Bibliographical reference: Sendino, 2007a, 2007b.

MNCNI-20712
Stratigraphy: Early Llanvirn. Middle Ordovician.
Site: NE-V (x=528.860; y=544.960)  after Rábano (1989),
outside Navas de Estena, Ciudad Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1990

Exococonularia cf. exquisita (Barrande, 1867)

MNCNI-20568 (mould and countermould)
Stratigraphy: Late Llanvirn. Middle Ordovician.

Site: 15 after Montero (1989), Retuerta del Bullaque, Ciudad
Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1989.
Bibliographical reference: Sendino, 2007a, 2007b.

MNCNI-20569 (mould and countermould)
Stratigraphy: Late Llanvirn. Middle Ordovician.
Site: 15 after Montero (1989), Retuerta del Bullaque,
Ciudad Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1989.
Bibliographical reference: Sendino, 2007a, 2007b.

Exoconularia? sp.

MNCNI-20564
Stratigraphy: Early Llandeilo. Middle Ordovician.
Site: Navas de Estena-Retuerta del Bullaque road, km. 10,
Ciudad Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1989.

MNCNI-20565
Stratigraphy: Late Llanvirn. Middle Ordovician. 
Site: 16 after Montero (1989). Retuerta del Bullaque, Ciudad
Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1989.
Bibliographical reference: Montero, 1989.

MNCNI-20567
Stratigraphy: Late Llanvirn. Middle Ordovician.
Site: 15 after Montero (1989), Retuerta del Bullaque, Ciudad
Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1989.
Bibliographical reference: Sendino, 2007a, 2007b.

Genus Metaconularia Foerste, 1928

Metaconularia cf. imperialis (Barrande, 1867)

MNCNI-20983
Stratigraphy: Early Llanvirn. Middle Ordovician.
Site: Arroyo Acebrón. Ventas con Peña Aguilera, Toledo
(Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date:1993.
Bibliographical reference: Sendino, 2007a, 2007b.

Metaconularia? pyramidata (Bronn, 1837)

MNCNI-17345
Stratigraphy: Lower Palaeozoic (?Ordovician). In case this
sample came from Czech Republic, would be from Letná
Formation (?).
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Taxonomical revision of the MNCN (CSIC) conulariids 21

Site: Unknown. This specimen resembles Barrande's
(1867) Metaconularia consobrina samples from Mte
Dravob (Czech Republic), kept as steikerns, with the same
sample colour. This origin clashes with the Leo
Imperatori's fossil precedence (Iberian Palaeolithic).
Collection: Leo Imperatori.
Acquisition date: Beginning 1980s.

MNCNI-04948
Stratigraphy: Upper Ordovician.
Site: May, Calvados (France). 
Collection: Comptoir Géologique de Paris.
Acquisition date: End of 1880s.
Bibliographical reference: Sendino, 2007a, 2007b.

Genus Pseudoconularia Boucek, 1939

Pseudoconularia klouceki (Boucek, 1928) ?

MNCNI-20566 
Stratigraphy: Early Llanvirn. Middle Ordovician.
Site: 3 after Montero (1989), Retuerta del Bullaque, Ciudad
Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1989.
Bibliographical reference: Sendino, 2007a, 2007b.

Pseudoconularia cf. klouceki (Boucek, 1928)

MNCNI-20570
Stratigraphy: Late Llanvirn. Middle Ordovician.
Site: 15 after Montero (1989), Retuerta del Bullaque, Ciudad
Real (Spain).
Collection: Ángel Montero (see Montero, 1989).

Acquisition date: 1989.
Bibliographical reference: Sendino, 2007a, 2007b.

Pseudoconularia nobilis (Barrande, 1867)

MNCNI-13575
Stratigraphy: Ordovician.
Site: Navas de Estena, Ciudad Real (Spain).
Collection: J. Royo, J. Gómez de Llarena and G.M. Cardoso.
Acquisition date: June 1934.
Bibliographical reference: Sendino, 2007a, 2007b.

Pseudoconularia sp.

MNCNI-20563 (Four specimens recorded with the same num-
ber)

Stratigraphy: Early Llanvirn. Middle Ordovician.
Site: Navas de Estena, Ciudad Real (Spain).
Collection: Ángel Montero (see Montero, 1989).
Acquisition date: 1989.

Indeterminate Conulariidae Walcott, 1886

MNCNI-18212 (Indeterminate fragment)
Stratigraphy: Llanvirn, Middle Ordovician.
Site: Alía, Cáceres (Spain).
Collection: Royo Gómez.
Acquisition date: March 1935

MNCNI-34069
Stratigraphy: Ordovician.
Site: Almadén, Ciudad Real (Spain).
Acquisition date: End of 19th century. 
Bibliographical reference: Sendino, 2007a, 2007b.
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