
55

INTRODUCTION

The family Pickworthidae Iredale, 1917 consists 
of small to minute gastropods, living in the 
Paleocene to Recent tropical regions. Due to the 
tiny size of the shells they are rarely mentioned 
in the literature, especially in the fossil assem-
blages. Even in the Recent faunas, most species 
have been described since 1990 (Moolenbeek & 
Faber, 1984; Espinosa & Fernandez-Garcés, 1990; 
Espinosa & Fernandez-Garcés & Rolán, 1990; 
Rolán & Fernandez-Garcés, 1993; Kase, 1998a, 
b, c, 1999; Rolán & Rubio, 1999; Le Renard & 
Bouchet, 2003).

In the European Pliocene only one species 
has so far been described Sansonia italica Raffi 
& Taviani, 1985 from the Tabianian (= Zanclean) 
bathyal sediments of the Campore area in Italy. 
We have found numerous specimens of this same 
species in sievings from a shelly lens found in the 
Lower Pliocene, Zanclean locality of El Papiol, 
Baix Llobregat, Barcelona, northern Spain. The 
material comes from a quarry about 25 km 
southeast of Barcelona in the Southern Industrial 
Estate of El Papiol. 

The quarry consists of bluish clays overlain by 
bluish-brown sandy clays with a sparse mollusc 
fauna, usually in a poor state of conservation. 
Shelly lenses are uncommon, this one was found 

by a local collector, Mr Manuel Cervantes at the 
junction of the two layers. The lens is extremely 
rich in small gastropods, with some chiton 
plates and the odd bivalve preserved in a very 
fine, loose, sandy-clay matrix. There were no 
shells larger than 5 mm in the lens. The lens was 
excavated, the material sieved to 0.5 mm and 
examined under a binocular microscope. The 
fossil assemblage of this lens will be described 
and discussed in a subsequent paper (Landau in 
prep.).

GEOLOGICAL AND STRATIGRAPHICAL SETTING

Civis (1977, 1982) considered the blue Pliocene 
marine sediments, which outcrop at Molins de 
Rey, to be relatively deep-water deposits from 
between 100-150 m water depth. Martinell & 
Marquina (1980), on the other hand, concluded 
that the clays represented a shallow-water littoral 
environment and further substantiated their con-
clusion by the finds of fossil squid and traces of 
small mammal footprints (Martinell & Marquina, 
1984).

Gibert & Martinell (1992) distinguished six 
separate lithostratigraphic units within the 
Pliocene of Baix Llobregat. Our material comes 
from the ‘Unitat d’argiles blaves’ (Blue clay 
formation), deposited under tranquil conditions 
in less than 40 m water depth. This unit has the 
richest molluscan fossil assemblage. 

SANSONIA ITALICA RAFFI & TAVIANI, 1985, JUNIOR SYNONYM 
OF MARELEPTOPOMA MINOR (ALMERA & BOFILL, 1898). THE 
PRESENCE OF THE FAMILY PICKWORTHIIDAE IREDALE, 1917 

IN THE EARLY PLIOCENE OF IBERIA

BERNARD LANDAU1 & JOAN FORTEA2

1International Health Centres, Av. Infante D. Henrique 7, Areias São João, 8200 Albufeira, Portugal.
2Apdo. 51, E-08190, Sant Cugat, Barcelona.

Abstract  In this paper we draw attention to the previously unnoticed synonymy between Sansonia italica Raffi & Taviani, 
1985 and the senior synonym, Mareleptopoma minor (Almera & Bofill, 1898). A short history of the Almera & Bofill col-
lection is given and the collection is located in the Museu de Ciències Naturals de Barcelona, Spain. The similarity between a 
group of Neogene Mareleptopoma species including, M. minor, M. badenicum Janssen, 2004, M. kenneyi (Ladd, 1966), 
and an as yet undescribed French Oligocene species is discussed. This group is probably Indo-Pacific in origin and migrated 
eastwards to the Paratethys and then to the Mediterranean. Mareleptopoma minor is an example of a Mediterranean 
Pliocene Tropical Survivor, which today occurs in the Mauritanian-Senegalese molluscan faunal province, following the 
southwards shift seen in many Early Pliocene Iberian gastropods.

Key words  Gastropoda, Pickworthiidae, Pliocene, biogeography

Contact author : bernielandau@sapo.pt

JOURNAL OF CONCHOLOGY (2006), VOL.39, NO.1



B. LANDAU & J. FORTEA56

The scarcity of planktonic foraminifera in these 
marine sediments makes its chronostratigraphic 
assignment difficult. Civis (1975) considered the 
deposits Lower Pliocene based on the plank-
tonic foraminifera. Suc & Cravatte (1982) dated 
them as lower Middle Pliocene based on pollen 
analysis. More recently Matías & Martinell (1984) 
placed the ‘Unitat d’argiles blaves’ (Blue clay for-
mation) in the upper Lower Pliocene based on 
the calcareous nannoplankton. This chronostrati-
graphic position is supported by the molluscan 
assemblage, which is characteristically Lower 
Pliocene (Martinell, 1988).

We consider this fauna to belong to the 
biostratigraphic unit MPMU 1(Mediterranean 
Pliocene Molluscan Units = MPMU), proposed 
by Raffi & Monegatti (1993) and further detailed 
in Monegatti & Raffi (2001). The authors distin-
guished four different faunal units within the 
Mediterranean Pliocene (Mediterranean Pliocene 
Molluscan Units = MPMU), MPMU 1 between 
5.0 to 3.0 Ma, roughly equivalent to the Lower 
Pliocene (Zanclean + lower Piacenzian), the 
top of which was calibrated by the authors as 
3-3.2Ma (1993) later revised to 3 Ma (Monegatti 
& Raffi, 2001).

MOLLUSCAN FAUNA

The Catalan Pliocene molluscan fauna has been 
revised in several publications by Martinell & 
Marquina (1980, 1981) and more recently by 
other Catalan researchers (Gili, 1990; Solsona, 

1998, 1999). However, these works have all con-
centrated on the larger gastropod fauna. Most of 
the smaller shells, such as those described and 
recorded by Almera & Bofill (1898), have not 
been mentioned in more recent works.

The Almera & Bofill collection was accumu-
lated during the last quarter of the 19th Century, 
as part of the preparation of the geological map 
of Catalonia. Artur Bofill was the project director, 
Jaume Almera, a priest, undertook the palaeon-
tological studies. 

Despite Almera being the founder of the Museu 
del Seminari Conciliar de Barcelona, an ecclesias-
tical institution, the collection was deposited in 
the Museu Geològic i Paleontòlogic de Barcelona, 
where it remains today. This is fortunate, as the 
Museu del Seminari Conciliar de Barcelona, 
which housed an important collection of Catalan 
fossils, was ravaged in 1936, during the Spanish 
Civil War, and in the ensuing disorder many of 
the fossils were removed and used to pave the 
nearby Balmes street. The Almera & Bofill collec-
tion of small Pliocene fossil shells was spared and 
transferred to the Museu Geològic i Paleontòlogic 
de Barcelona, today named Museu de Ciències 
Naturals de Barcelona, where it is found today. 
Incidentally, the Museu del Seminari Conciliar de 
Barcelona was re-established after the war and 
has grown again into one of the most important 
palaeontological museums in Spain.

Many of the records and new taxa described 
by Almera & Bofill (1898) are cited as originat-

Map 1  Geographical position of El Papiol
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Figs 1-2  1 Mareleptopoma minor (Almera & Bofill, 1898). El Papiol, Baix Llobregat, Barcelona, Spain. ‘Unitat 
d’argiles blaves’, upper Lower Pliocene. 2  Mareleptopoma sp. Abbesse, Departement de Landes, France. Chattian, 
Upper Oligocene.
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ing from the localities of Molins de Rei and 
Esplugues, both lying about 2 km south of El 
Papiol, and all three showing  clearly the same 
palaeontological strata. 

SYSTEMATIC PALAEONTOLOGY

SUPERFAMILY ?LITTORINOIDEA , Anon, 1834
FAMILY PICKWORTHIIDAE Iredale, 1917

Genus Mareleptopoma Moolenbeek & Faber, 
1984

Type species Mareleptopoma karpatensis 
Moolenbeek & Faber, 1984, by original designa-
tion.

Mareleptopoma minor (Almera & Bofill, 1898)
Pl.1, fig. 1.

Danilia tinei var. minor Almera & Bofill, 1898: 90, 
pl. 6, fig. 17.
Sansonia italica Raffi & Taviani, 1985: 281, figs 
2-3.
Mareleptopoma italica (Raffi & Taviani) – Ardovini 
& Cossignani, 2004: 24, 89 unnumbered fig.

DISCUSSION:

Almera & Bofill (1898, p. 90, pl. 4, fig. 17) 
introduced the taxon Danilia tinei var. minor, 
by means of a figure with no description. The 
figure shows a very small shell, which is clearly 
not a Danilia Brusina, 1865. Although the figure 
shows a single spiral row of tubercles above 
the abapical suture and the scale bar suggests a 
shell about three times the size, the locality data 
and general resemblance to the specimen illus-
trated herein, suggested a member of the family 
Pickworthidae. 

We (J.F.) have examined the type material of 
Danilia tinei var. minor in the Museu de Ciències 
Naturals de Barcelona (holotype; catalogue 
number mgb11125) and confirm it to be conspe-
cific with the material we found in the shelly 
lens from El Papiol. Unfortunately the shell is 
too small to photograph digitally and it was not 
possible to remove the type material for SEM 
photography. The shells illustrated in this work 
are deposited in the Museu de Ciències Naturals 
de Barcelona. Further specimens are deposited 

in the Muséum national d’Histoire naturelle, 
Département Histoire de la Terre, Paris.

Raffi & Taviani (1985) described Sansonia 
italica from Tabianian (= Zanclean) bathyal 
sediments of the Campore area in Italy. Their 
specimens are somewhat abraded, but clearly 
conspecific. Described in the genus Sansonia 
Jousseaume, 1892, the taxon is now transferred 
to Mareleptopoma Moolenbeek & Faber, 1984. 
The original generic diagnosis was modified by 
Le Renard & Bouchet (2003) and differs from 
Sansonia in including shells with a rissoiform 
rather than trochiform outline, more convex 
whorls, less thickened and less oblique apertural 
rim, narrow or obsolete umbilicus and a convex 
base sculptured with numerous concentric cords 
not forming a major keel at the periphery. The 
type genus Pickworthia, Iredale, 1917 has been 
synonymised with Sansonia (ICZN 1999, Art. 
40.1). Reid (1998) placed the Pickworthiidae 
Iredale, 1917 in the superfamily Littorinoidea, 
although this allocation is not accepted by all (Le 
Renard & Bouchet, 2003).

Most species of Pickworthidae are shallow 
water (Taviani & Sabelli, 1982; Fernandez-Garcés 
& Rolán, 1990; Rolán & Rubio, 1999) or shallow 
to moderately deep (Le Renard & Bouchet, 2003). 
Raffi & Taviani (1985, p. 238) postulated that their 
specimens of Sansonia italica found in Tabianian 
(= Zanclean) bathyal sediments of the Campore 
area in Italy, may have been transported from 
shallower environments. The presence of rela-
tively numerous specimens in this shallow water 
assemblage from northern Spain and much 
fresher preservation than that illustrated by Raffi 
& Taviani would support this hypothesis.

The earliest occurrence of Mareleptopoma is from 
the Paleocene of Denmark (Bandel & Kowalke, 
1997). One species occurs in the infralittoral 
Upper Oligocene, Chattian deposits of Abbesse, 
Aquitaine (Pl. 1 Fig. 2; BL coll.), identified as 
Alvania (Taramellia) kenneyi Ladd, 1966 (Lozouet, 
1986) or Sansonia kenneyi (Ladd, 1966) (Bandel & 
Kowalke, 1997). We also have three somewhat 
worn specimens of this species from the Lower 
Miocene of St-Paul-Lès-Dax (B.L. coll.), which 
may be reworked from older deposits. Although 
closely similar to M. minor, they are a distinct 
species. The French Oligocene shells have a more 
elongated teleoconch and although they have 
similar teleoconch sculptural elements consisting 
of two rows of tubercles, these are pointed rather 
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than rounded. The protoconch sculpture of the 
two species is also different.

Three species of Mareleptopoma have recently 
been described from the Middle Miocene 
Paratethys (Janssen, 2004). Of these M. badeni-
cum Janssen, 2004 is the most similar, differing 
in having more numerous axial ribs and a greater 
number of spiral cords on the protoconch. Janssen 
(2004) suggested this species may be ancestral to 
M. italica (= M. minor).

Interestingly, Alvania (Taramellia) kenneyi 
Ladd, 1966 described from Middle-Late 
Miocene borehole samples from Eniwetok Atoll, 
Marshall Islands, Pacific Basin, which is also a 
Mareleptopoma, is very similar and seems to be 
phylogenetically linked. The figure is small (see 
Ladd, 1966) and the protoconch is not clearly 
seen. According to the description, the proto-
conch consists of 2.5 smooth whorls and no 
mention is made of the spiral sculpture. Several 
Recent Western Atlantic (M. cubensis Espinosa, 
Fernandez-Garcés & Rolán, 1990) Eastern 
Atlantic (M. verdensis Rolán & Rubio, 1999) and 
Pacific species (M. drivasi, M. intermedia and M. 
pellucens Le Renard & Bouchet, 2003) also have 
smooth or weakly sculptured protoconchs. We 
find no record of other species of Pickworthiidae 
with a global distribution and it is unlikely that 
they are conspecific with the French Oligocene 
shells.

PALAEOBIOGEOGRAPHIC IMPLICATIONS

Janssen (2004) noted the close similarity 
between M. badenicum and M. kenneyi and other 
Pickworthidae occurring in the Early Badenian 
(Langhian) of the Paratethys, which seem to 
be much more closely related to Indo-Pacific 
taxa than to any of the extant western Atlantic 
Pickworthidae. Connections between the 
Paratethys and the Indo-Pacific, which existed in 
the Early Badenian via Iran and India, made an 
extensive faunal exchange possible (Harzhauser, 
2002; Jannsen, 2004). 

The presence of an undescribed species of 
Mareleptopoma in the Atlantic Late Oligocene 
of France suggests that the first migration pre-
dates the Miocene. During the Oligocene the 
Western Tethys Region covered the area of the 
modern Mediterranean and probably included 
also the European Atlantic coast up to the Bay 
of Biscay in the west and reached to Pakistan, 

Somalia and Zanzibar in the east and the south, 
with a wide connection to the Indo-Pacific again 
allowing exchange of taxa (Harzhauser, 2002). In 
view of the much closer similarity between the 
European Mareleptopoma species and those in the 
Indo-Pacific, rather than the Atlantic, it is likely 
that this migration continued eastwards into the 
Mediterranean giving rise to M. minor.

During the Miocene one wide tropical 
European-West African Province extended from 
north-western France to Angola (ALVINERIE et. al., 
1992). Mareleptopoma, like most gastropod fami-
lies, disappeared from the Mediterranean during 
the Messinian Salinity Crisis, and repopulated 
the Mediterranean in the Early Pliocene from 
Atlantic stock. 

Rolán (1991) reported M. italica (= M. minor) 
in the Recent fauna of the Cabo Verde archi-
pelago, West Africa, in the tropical Mauritanian-
Senegalese Recent molluscan faunal province. 
Monegatti & Raffi (2001) in their work on bivalves 
recorded species typical of MPMU 1 living along 
the West African coast south of latitude 20-22ºN 
and called these species Mediterranean Pliocene 
Tropical Survivors (MPTSs). Mareleptopoma minor 
is an example of an MPTS within the gastropoda. 
Another example of a MPTS occurs in the El 
Papiol deposits, Alvania fariae Rolán & Fernández, 
1990 (Landau in prep.), which also occurs further 
south in the Early Pliocene of Estepona, Málaga 
(Landau, Marquet & Grigis, 2004).

 The genus is no longer present in the 
Mediterranean and is another example of the 
southward shift of Early Pliocene Iberian gas-
tropods. This trend has already been recorded 
for other thermophillic gastropod taxa, e.g. 
Solariella (Silva, Landau & Martinell, 2000), 
Alvania, Rissoina (Landau, et al., 2004), Granulina 
(La Perna, Landau & Marquet, 2002; La Perna, 
Landau & Silva, 2003), Marginella, Dentimargo, 
Persicula (Landau, La Perna & Marquet, 2006), 
which did not survive the climatic cooling in 
Europe during the Plio-Pleistocene and either 
migrated southwards or are now restricted to the 
southern part of their Pliocene distribution.

CONCLUSIONS

The localization of the Almera & Bofill collection 
in the Museu de Ciències Naturals de Barcelona 
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allowed us to examine the type specimen of 
Danilia tinei var. minor Almera & Bofill, 1898, 
and conclude it to belong to the Pickworthidae, 
conspecific with Sansonia italica, Raffi & Taviani 
1985, which becomes a junior synonym.  

Mareleptopoma minor no longer occurs in the 
Mediterranean, found today further south off the 
coasts of Cabo Verde, within the Mauritanian-
Senegalese molluscan faunal province and is an 
example of a Mediterranean Pliocene Tropical 
Survivor. 
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